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Figure 1: An abstract diagram presenting the DRE System Architecture, organized in layers.

Destination Renewable Energy (DRE) is one of the Use Cases of the 

Destination Earth (DestinE) Platform funded by the European Space Agency. 

Both the 2030 Agenda for Sustainable Development as well as the Paris 

Agreement on climate change are heavily centered on the transition towards 

clean energy. This transition is challenged by the the dependency of renewable 

energy systems (solar and wind) from climate and weather. To tackle this 

challenge, accurate climate information on solar and wind availability in 

different spatial scales is needed. This information can be provided by climate 

services and satellite based earth observation platforms that can be used to 

develop applications to ensure the resilience of energy systems to 

climate-related shocks and inform energy efficiency measures.
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DRE System Architecture

DRE serves a wide spectrum of renewable energy stakeholders, including rooftop solar owners, 

regional projects, industrial facilities, and grid operators. It offers unified access to DestinE 

Platform products, enhancing the value of high-resolution forecasting and assessment tools. By 

demonstrating the practical benefits of the Core Service Platform (DESP), DRE enables precise 

energy planning, supports energy security, and optimises resource distribution. It directly aligns 

with EU priorities—such as the Green Deal, REPowerEU, and Directive (EU) 2018/2001—and 

contributes to global sustainability goals, including SDG 7 and the Paris Agreement.

- Provides 2-day wind power production forecasts, 

tailored to individual wind park configurations. 

Integrating high-resolution Numerical Weather 

Prediction (NWP) outputs from the DestinE Data Lake 

and advanced statistical modeling techniques. 

Leveraginh pre- and post-processing tools such as 

Measure-Correlate-Predict (MCP) methodologies, 

Kalman filters, and Bayesian algorithms to estimate 

energy yield across user-defined sites.

- Provides 2-day power output forecasts, 

leveraging the Weather-Induced 

Extremes Digital Twin (DT) Data. Enables 

users to anticipate production trends, 

optimize operations, and make informed 

decisions for energy management and 

trading.

- Provides solar resource and power output insights, 

tailored for feasibility analysis, yield optimization, and 

financial planning, using the CAMS Solar Radiation 

Timeseries.

Basic: Access to monthly averages of Global Horizontal 

Irradiance (GHI) and Direct Normal Irradiance (DNI) from 

2004 to 2 days ago. Ideal for site evaluation, tilt optimization, 

early loss detection, and planning maintenance.

Premium: Builds on the Basic Solar Assesment Service, also 

yielding the monthly averages of PV power output based on 

your system’s specs (tilt, azimuth, tracking, capacity) and the 

corresponding PV power output timeseries. Enables revenue 

forecasting, KPI benchmarking, CO₂ offset tracking, and ESG 

Infrastructure/Runtime Layer: Manages the computational infrastructure, containerization, and 

execution environment required to run all services. It supports deployment, scaling, and resource 

orchestration for all subsequent layers.

Data Layer: Ensures seamless integration of (i) data from the DestinE Data Lake (e.g., CAMS Solar 

Radiation Timeseries, Weather-Induced Extreme DT Data, ERA5 hourly data on single levels etc.), 

and (ii) user-provided data, e.g., park specifications, meteorological/power output historical data 

etc.

Model Orchestration Layer: This layer manages the deployment, training, and inference of 

assessment and forecasting models.

Application/Presentation Layer: HYREF Software delivers interactive dashboards and analytics for 

energy stakeholders, supporting data-driven decisions.

Security & Access Layer: Implements role-based access control, data encryption, and secure API 

gateways to ensure the integrity, confidentiality, and availability of data and services.

Observability Layer: The resulting forecasts and insights are visualized through the HYREF 

Software Application. This application provides detailed dashboards and analytics tools that 

empower stakeholders in the energy sector to make informed decisions. 

Figure 2: The solar premium assessment output 
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Figure 3: The wind premium assessment 
output visualizations.

Basic: Delivers a foundational wind resource assessment using ERA5 hourly 

reanalysis data, offering a clear statistical portrait of site-specific wind 

conditions. It generates a wind speed histogram overlaid with a Weibull 

distribution—defined by shape (k) and scale (c) parameters—to capture wind 

speed frequency and variability. A wind rose illustrates how often winds blow 

from each compass direction and at what intensities, while directional statistics 

detail the frequency, mean speed, and Weibull parameters for each sector. 

High-wind percentiles (95th, 97th, 99th) are also provided to inform structural 

design and resilience, making this service ideal for site selection, feasibility 

studies, and turbine layout optimization.

Premium: Builds on the Basic Service, incorporating turbine-specific energy yield 

estimation to quantify actual production potential. Models total energy potential 

(kWh) over the analysis period based on the user-provided turbine’s power curve, 

computes average power output (kW), and calculates the capacity factor—the 

ratio of actual energy produced to theoretical maximum. Estimates wind power 

density (W/m²), accounting for wind speed and air density, to benchmark site 

productivity. An energy-vs-wind-speed curve overlays the histogram, showing 

how mean annual energy production aligns with wind-speed frequency.

Figure 4: The solar forecasting output visualizations.

Figure 5: The wind forecasting output visualizations.

Enhanced Forecasting with Historical Data: Users may upload historical power output (kW), turbine-specific power curves, and basic 

meteorological parameters. A machine learning model is trained using these inputs and then applied to Weather-Induced Extremes 

Digital Twin (DT) forecasts for precise site-specific predictions.

Standard Forecasting without Historical Data: When historical data is not available, users may either provide a turbine power curve or 

select from two predefined models. While less accurate, this method still provides meaningful insights based on wind-speed-to-power 

conversion models.

Co-design DRE will remain active on the DestinE platform for at least six months 

post-project to ensure continuity and support. During this period, 

system maintenance and user support will be provided, while 

improvements based on stakeholder feedback will be explored. Key 

priorities include expanding outreach, integrating new technologies, 

and building partnerships to promote adoption across regions. These 

actions aim to secure DRE’s long-term sustainability, support 

commercialisation, and establish it as a vital tool in the global shift to 

renewable energy.

Impact
User needs were central to DRE’s development, 

with a strong focus on co-design and iterative 

feedback. Key stakeholders, including Quest 

Energy and WeMET, were actively involved in 

validating the solar and wind forecasting services. 

Their insights shaped system features, improved 

usability, and ensured real-world applicability.

Future Steps

Try DRE now

Forecasts can be generated using solar park specifications (tilt, azimuth, tracking, and capacity). This approach is ideal for new installations 

or users without historical data, offering reliable estimates to support daily operations and energy scheduling.

For users who can provide historical power output data,  a machine learning model specifically adapted to their solar park is trained. The 

user-provided input is a .CSV file containing data with two columns: Timestamp (UTC) in ISO 8601 format and Total Active Power Production 

(kW) as numerical values. This high-frequency time series allows the model to learn the site’s unique production patterns and operational 

behavior. Combined with high-resolution weather forecasts, the system generates highly accurate, site-specific 2-day predictions that 

account for local variability, seasonal trends, and performance anomalies—enabling more precise planning and energy management.


