
(1) ‘European’ approaches
• Bottom-up 
• Benefiting from VHR open 

data policy
• Responding to often very 

high quality standards, 
supplementing good 
data baseline

        (Example based on national 
aerial imagery, detailed 3D analysis; © DLR)

Zoom In – A Cascading Solar Potential Approach

Access to energy is identified as one of the basic needs towards a decent life with 
better chances (SDG 7). Whereas in Europe, initiatives concentrate on implementing 
the European Green Deal and related national policies, providing access to energy is 
still ongoing in other parts of the world and often handled in a more pragmatic way. 
Access to continuous & reliable energy as guarantee for economic growth remains a 
challenge in many fast growing and rapidly densifying urban agglomerations (Africa, 
SE-Asia). Concerning a well-designed energy infrastructure, cities are less managed. 
Understanding the dissemination grid is crucial. Private initiatives & investors provide 
access to electricity, thus the urban fringe is often intermingled with off-grid energy 
units, such as mini-grids preferably run by diesel generators. Few houses have 
Photovoltaic (PV) systems installed on their rooftops. Air quality is critical, space is 
limited, and open suburban regions convert to densely populated places within a few 
years. In this common setting, International Financial Institutions (IFIs) engage in 
supporting the transition towards sustainable solutions to fulfil SDG 7, serving the 
ranging needs within urban agglomerations and in rural areas.

 EO data can act as the overarching element by providing a better understanding of re-
gional patterns and the urban dynamics, thus in tailoring the financial support accor-
dingly. Focus is drawn to find best fitting, affordable and sustainable solutions, may 
this be solar rooftop solutions, hydropower, wind energy, or biogas.
Within the Global Development Assistance Project on Clean Energy (GDA-CE), 
multi-scale approaches were processed & linked these to sites of ranging extent as 
demanded by the WB projects, responding to these key questions:
• What area needs to be covered and what is the best fitting scale of the analysis?
• What is the purpose of the analysis & the respective user group? How high is the 
      willingness to pay?
• Which input and analysis data need to be considered? 
The analysis of the cardinal questions often reveals, that the well-know roof-top solar 
potential analysis can be over-the-top, is less purposeful, and even a waste of money. 
To avoid a mis-alignment in effort and suitability of results, a scale range of analyses 
serving different decision making levels and local user groups are obtained.  
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• Compare & understand countries, ranking & potential 
considering of obstacles, population

• LR-MR + large extent – modelling based on long term & 
most recent global data sources
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… is more than solar radiation maps
• “Practical PV power”: What is possible, feasible, 

economically relevant?
(long-term average)

(2) ‘Developing ‘ countries, engaging in PV
• Top-down (open data)
• Solar radiation map to understand 

relative suitability of area   → open DEM, 
LULC, …, other obstacles/ protected areas

• Understanding relief related limitations
• Cloud anomalies (HR data review, 

e.g. table cloth effect)

… high resolution solar radiation estimation
• Open data is in general still sufficient 
• plus user data (low budget context)

… thinking of more
• Regionalization to sub-city level/ urban fringe → low budget solution
• Often fast growing cities & region

(1) Draft estimation with low budget, arid, equatorial
• Similar building height, simple roof-top structure 
• OpenBuildings* + AI supported building detection  
• No stereo analysis, consider regional assumption 
• Obstacle identification
• Colour (construction) & age? Limited applicability!

… solar roof-top analysis
• Common practice: VHR1 stereo data
• Less prominent, fast growing cities: often no stereo archive data 

(recent years)
• Often tasking is

required
stereo, > 100km²

(2) Solar radiation analysis ((tri)stereo VHR1 data)
• Reflects building heights , accounting mutual shading
• OpenBuildings* + AI supported building detection 

+ manual post-processing/ adjustment needed  
• Obstacle identification, sub-segmentation
• Construction characteristics & age, 

… but still an overview 

Building block level
Tasking tri-stereo VHR data 
(no archive data available)
Draft review on overall situation
(range in architecture/ building heights)

… engineering level

• Aerial imagery/ drone/ Lidar
• Linked to on-site visits: static limitations (roof load evaluation)
• Solar home system solutions 

(autarkic dimensioning; energy feed-in)
• Energy balance of the building structure
• Policies & regulations

Built-up area characteristics
(open data, city related expertise)

Population clusters

LULC characteristics

Protected areas, …

Time line analysis – document & understand 
seasonal/ artificial changes
Yerevan, Armenia

Armenia

Cloud coverage

          (annual summary)
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