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Course Introduction

Training Course on GIS for Renewable Energy Site Suitability delves into the transformative power
of Geographic Information Systems (GIS) for optimizing renewable energy project
development. Participants will gain practical skills in leveraging spatial data analysis and
geospatial intelligence to identify, assess, and select the most suitable locations for solar, wind,
and hydropower installations. From resource assessment to environmental impact analysis and
infrastructure planning, this course provides a holistic understanding of how GIS drives
sustainable energy solutions and mitigates project risks in the rapidly evolving renewable energy
sector.

The course emphasizes hands-on application of cutting-edge GIS tools and techniques,
empowering professionals to make data-driven decisions in site selection and feasibility studies.
We'll explore how to integrate diverse datasets, perform multi-criteria evaluation (MCE), and
generate suitability maps that meet regulatory compliance and environmental sustainability
goals. This training is essential for anyone looking to accelerate their career in clean energy
development by mastering the spatial dimension of renewable energy projects.

Programme Curriculum

Training Course on GIS for Renewable Energy Site Suitability

Introduction

Training Course on GIS for Renewable Energy Site Suitability delves into the transformative power
of Geographic Information Systems (GIS) for optimizing renewable energy project
development. Participants will gain practical skills in leveraging spatial data analysis and
geospatial intelligence to identify, assess, and select the most suitable locations for solar, wind,
and hydropower installations. From resource assessment to environmental impact analysis and
infrastructure planning, this course provides a holistic understanding of how GIS drives



sustainable energy solutions and mitigates project risks in the rapidly evolving renewable energy
sector.

The course emphasizes hands-on application of cutting-edge GIS tools and techniques,
empowering professionals to make data-driven decisions in site selection and feasibility studies.
We'll explore how to integrate diverse datasets, perform multi-criteria evaluation (MCE), and
generate suitability maps that meet regulatory compliance and environmental sustainability
goals. This training is essential for anyone looking to accelerate their career in clean energy
development by mastering the spatial dimension of renewable energy projects.

Course Duration

10 days

Course Objectives

Upon completion of this training, participants will be able to:

1. Master GIS fundamentals for renewable energy applications.
2. Conduct robust solar energy site suitability analyses using geospatial data.
3. Perform comprehensive wind farm site selection considering terrain and wind resource

mapping.
4. Evaluate hydropower potential and assess site suitability for hydroelectric projects.
5. Utilize remote sensing data for resource assessment and environmental monitoring.
6. Apply multi-criteria decision-making (MCDM) techniques in GIS for optimal site selection.
7. Identify and mitigate environmental and social impacts of renewable energy projects.
8. Integrate economic and technical criteria into GIS-based suitability models.
9. Develop interactive suitability maps and visualize spatial data effectively.

10. Understand regulatory frameworks and land-use planning for renewable energy.
11. Perform spatial interpolation and surface analysis for resource estimation.
12. Analyze grid connectivity and transmission infrastructure for project viability.
13. Contribute to sustainable energy development and climate change mitigation through GIS

expertise.

Organizational Benefits

Leads to more efficient and cost-effective renewable energy projects by identifying the
highest potential locations, reducing development risks and accelerating project timelines.
Minimizes expenses related to land acquisition, infrastructure development, and
environmental remediation through informed spatial planning.
Allows for proactive identification and mitigation of environmental, social, and regulatory
risks, ensuring project compliance and avoiding costly delays.
Empowers teams with data-driven insights for strategic planning, resource allocation, and
investment decisions in the renewable energy sector.
Boosts the likelihood of successful project implementation by ensuring sites meet all
technical, economic, and environmental criteria.
Supports Environmental, Social, and Governance (ESG) objectives by promoting
responsible site selection and minimizing ecological footprints.
Equips the workforce with specialized geospatial skills, differentiating the organization in
the rapidly expanding clean energy market.
Integrates GIS into existing project management processes, leading to greater efficiency and
collaboration among diverse project teams.

Target Audience



1. Renewable Energy Project Developers and Managers
2. Environmental Consultants and Scientists
3. GIS Professionals and Analysts
4. Urban Planners and Land Use Managers
5. Energy Engineers and Technicians
6. Government Officials in Energy and Environmental Agencies
7. Researchers and Academics in Sustainable Development
8. Investment Analysts

Course Outline

Module 1: Introduction to GIS and Renewable Energy Fundamentals

Understanding the role of GIS in the energy transition.
Overview of renewable energy technologies: solar, wind, hydro.
Key geospatial data types for energy analysis.
Introduction to GIS software: ArcGIS Pro and QGIS.
Fundamentals of spatial analysis and mapping.
Case Study: Examining the early applications of GIS in identifying national renewable
energy potential, highlighting successes and challenges in data availability and integration.

Module 2: Geospatial Data Acquisition and Management

Sources of geospatial data: satellite imagery, LiDAR, drones.
Data formats and projections for energy projects.
Techniques for data collection and validation.
Building a comprehensive geodatabase for renewable energy.
Data quality and its impact on suitability analysis.
Case Study: Using publicly available satellite imagery and topographic data to build a
preliminary dataset for a hypothetical solar farm in a semi-arid region.

Module 3: Solar Energy Site Suitability Analysis

Factors influencing solar irradiance: slope, aspect, shading.
Calculating solar radiation using GIS tools.
Identifying suitable areas based on land cover and infrastructure proximity.
Exclusionary criteria for solar PV and CSP.
Creating solar suitability maps for optimal placement.
Case Study: Analyzing a region in the Mojave Desert for a large-scale solar project,
considering solar insolation, transmission lines, and protected habitats.

Module 4: Wind Energy Site Suitability Analysis

Understanding wind resource assessment and wind speed data.
Factors affecting wind turbine placement: topography, roughness.
Analyzing wind patterns and anemometer data in GIS.
Considering noise pollution and visual impact zones.
Developing wind farm suitability models and layout optimization.
Case Study: Assessing potential wind farm locations in a coastal region of Europe,
accounting for wind speeds, bird migration paths, and proximity to residential areas.

Module 5: Hydropower Site Assessment and GIS Applications

Principles of hydropower generation and different types of plants.



Identifying suitable sites based on river networks and elevation changes.
Analyzing watershed characteristics and stream flow data.
Assessing environmental flow requirements and ecological impacts.
GIS for small-scale hydro and run-of-river projects.
Case Study: Mapping potential small hydropower sites in a mountainous region of
Southeast Asia, focusing on elevation drop, river flow, and access roads.

Module 6: Multi-Criteria Evaluation (MCE) in GIS for Site Selection

Introduction to MCDM and its relevance to site suitability.
Weighting criteria using methods like AHP (Analytic Hierarchy Process).
Weighted overlay analysis and fuzzy logic in GIS.
Handling conflicting objectives and stakeholder input.
Validating and refining suitability models.
Case Study: Applying AHP to determine the best site for a hybrid solar-wind project in a
developing country, balancing economic viability, environmental protection, and social
acceptance.

Module 7: Environmental and Social Impact Assessment (ESIA) with GIS

Identifying potential environmental sensitivities (e.g., protected areas, wetlands).
Assessing biodiversity impacts and habitat fragmentation.
Analyzing social considerations: land ownership, cultural sites, community engagement.
Using GIS for cumulative impact assessment.
Developing mitigation strategies and monitoring plans.
Case Study: Conducting a preliminary ESIA for a proposed geothermal plant, mapping
protected species habitats and potential community displacement using GIS.

Module 8: Infrastructure and Grid Connectivity Analysis

Mapping existing transmission lines and substations.
Analyzing power evacuation routes and grid capacity.
Optimizing road access and transportation logistics.
Assessing proximity to load centers and energy demand.
GIS for smart grid integration and energy distribution.
Case Study: Evaluating optimal routes for a new transmission line connecting a remote wind
farm to the national grid, considering terrain, land use, and cost.

Module 9: Regulatory Frameworks and Policy Integration

Understanding national and local energy policies.
Identifying zoning regulations and land-use restrictions.
Navigating permitting processes and environmental regulations.
GIS for compliance monitoring and reporting.
Case studies of policy influence on site selection.
Case Study: Examining how specific renewable energy policies in California influence the
siting of solar projects, particularly regarding land preservation and agricultural areas.

Module 10: Advanced Spatial Analysis Techniques for Renewables

Network analysis for optimal infrastructure routing.
Cost surface analysis for project development.
3D visualization and terrain modeling for impact assessment.
Geostatistical methods for resource prediction.



Integrating Python scripting with GIS for automation.
Case Study: Using 3D modeling to visualize the visual impact of a proposed wind turbine
array on a scenic landscape and determine optimal turbine heights.

Module 11: Remote Sensing for Resource Mapping and Monitoring

Utilizing satellite imagery for land cover classification.
NDVI analysis for vegetation health and biomass assessment.
Applications of LiDAR data for terrain and forest mapping.
Thermal imagery for heat signature analysis.
Monitoring environmental changes over time.
Case Study: Employing time-series satellite imagery to monitor the land-use changes around
a new hydropower dam and its impact on surrounding ecosystems.

Module 12: Economic and Financial Viability with GIS

Integrating economic data into suitability models.
Estimating land acquisition costs and construction expenses.
Assessing payback periods and return on investment (ROI).
Modeling financial incentives and subsidies.
Using GIS to support financial feasibility studies.
Case Study: Performing a cost-benefit analysis for a community solar project, factoring in
local electricity prices, potential subsidies, and land costs using GIS.

Module 13: Climate Change Adaptation and Resilience Planning

Understanding climate change impacts on renewable energy.
Using GIS to assess climate vulnerability of sites.
Planning for extreme weather events and disaster resilience.
Carbon footprint analysis and GHG emission reduction strategies.
GIS for sustainable land management in a changing climate.
Case Study: Analyzing the potential impact of future drought scenarios on the output of a
proposed hydropower plant using climate projection data in GIS.

Module 14: Case Studies and Best Practices in Renewable Energy Siting

Review of successful global renewable energy projects.
Lessons learned from failed or problematic projects.
Best practices in stakeholder engagement and public consultation.
Ethical considerations in spatial data use.
Future trends in GIS for renewable energy.
Case Study: In-depth analysis of the development of a large-scale offshore wind farm,
detailing how GIS was used to overcome technical, environmental, and regulatory challenges.

Module 15: Project Implementation and Capstone Project

Developing a comprehensive GIS-based site suitability report.
Upcoming Scheduled Sessions

Start Date End Date Location Price

10 Aug 2026 21 Aug 2026 Online $2,200



Start Date End Date Location Price

17 Aug 2026 28 Aug 2026 Online $2,200

24 Aug 2026 04 Sep 2026 Online $2,200

31 Aug 2026 11 Sep 2026 Online $2,200

07 Sep 2026 18 Sep 2026 Online $2,200

14 Sep 2026 25 Sep 2026 Online $2,200

21 Sep 2026 02 Oct 2026 Online $2,200

28 Sep 2026 09 Oct 2026 Online $2,200

Ready to enroll or request a customized program? Book online or contact us:

Register Online Now

Email: info@fineskilltrainingcenter.com | Website: www.fineskilltrainingcenter.com

https://www.fineskilltrainingcenter.com/courses/training-course-on-gis-for-renewable-energy-site-suitability

