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The installation of photovoltaic modules has been especially popular in recent years. The common use       

of this type of energy generation is mainly influenced by the idea of saving money by using renewable 

energies, which is also supported by subsidies, e. g. from the “My Energy” programme. Solar radiation can 

be converted into electrical energy or used for water heating. However, the optimal use of photovoltaic 

modules requires a sufficient amount of solar energy, and unfortunately the location of the house and the 

weather conditions might not be conducive to energy generation. The answer to these doubts is a solar 

potential map. 

FUNDAMENTALS OF SOLAR POTENTIAL MAPPING 

The solar potential map was created by geodesy engineers and enables to check the amount of energy that 

can be extracted from the roof surfaces. It is based on the Digital Surface Model (DSM) and meteorological 

data, including insolation analyses. Digital Surface Model is a point-by-point representation of the land sur-

face with objects that occur on that area, i.e. buildings, trees and other infrastructure elements. DSM is 

created by LIDAR laser scanning (Light Detection and Ranging) during Airborne Laser Scanning (ALS). LIDAR 

transmits the laser light to the target and measures its reflection. The spot at which the beam bounced     

off the object is the point. The scanned object is represented by a cloud of points with specific coordinates, 

which can be further edited and modelled. Poland is fully covered with ALS data of varying point densities  

– from 4 points/m2 in rural areas to 20 points/m2 in urban areas.  

PICTURE 1. WARSAW CENTER – CLOUD OF POINTS 

Source: mapy.geoportal.gov.pl 
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SOLAR POTENTIAL MAP IN POLAND 

In addition to the Digital Surface Model, meteorological data, including insolation and shadow analyses, are 

required to create a map of solar potential. Although the data on solar insolation dates back several years, 

they do not include all the relevant information affecting the efficiency of the use of photovoltaic modules. 

However, an important information for mapping solar potential is sunshine duration and insolation. 

 Sunshine duration is the time in which radiation coming directly from the solar disk enters a certain 

place in a certain period. In Poland, the annual solar radiation is between 1 390 and 1 900 hours 

(source: PVGIS). 

 Insolation is the amount of solar energy that falls on a certain surface at a certain time. In Poland,  

the average insolation is between 1 100 and 1 300 kWh/m2/year (source: PVGIS). 

The insolation of the roofs was generated with the use of above data and Digital Surface Model. The data 

prepared in this way are displayed on the solar potential map, which can be found on the city Geographics 

Information System. In Poland, this map was created for several cities, such as Warsaw, Wroclaw, Poznan, 

Katowice and Bydgoszcz. It contains aggregated data on the amount of energy falling on individual roof 

areas, eg. on an annual or monthly basis. 

The solar potential map of Wroclaw, for example, shows radiation data with regard to: 

 Direct Horizontal Irradiation (IDH), i.e. the proportion of radiation that has reached the Earth’s surfa-

ce and passed through the atmosphere without interacting with its components such as clouds, aero-

sols, etc. 

 Scattered Horizontal Irradiation (ISH), i.e. the amount of radiation scattered (changed direction)       

by contact with atmospheric components. 

 Total Horizontal Irradiation (ITH), i.e. the sum of direct and scattered irradiation. 

In addition, variable angles of incidence of the sun’s rays (solar motion), scattering of light through the at-

mosphere, inclination of roof surfaces, building structures, adjacent objects and vegetation, statistical wea-

ther conditions and altitude above sea level can be taken into account for the calculation. 
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PICTURE 2. SOLAR POTENTIAL MAP OF WROCLAW 

Source: gis.um.wroc.pl 

PICTURE 3. SOLAR POTENTIAL MAP OF POZNAN 

The solar potential map for Poznan was created in a 3D model and also contains information on the avera-

ge total solar radiation for the roof area. 

Source: http://sip.poznan.pl/model3d/#/legend 
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LEGAL NOTE 
AMRON Centre states that the Report was prepared with due diligence in purpose to assure the accuracy of the presented information. Nevertheless, AMRON 
Centre reserves that the Report shall be of a general nature and may not be concerned as advisory service or any kind of service. AMRON Centre shall not bear 
responsibility for any consequences of using the information included in the Report, in particular any consequences of decisions or actions undertaken  
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AMRON Centre is a professional analytical and research center, specializing in issues relating to the real estate market analysis 

and monitoring. Since over 10 years we provide our clients and partners with reliable information on real estate market, we  

explain phenomena recorded on that market and we assure the access to dependable economic information. Our expertise and 

experience covers assessing the influence of transaction prices changes on Polish housing market perspectives – as the only  

market researches provider, we analyze changes on housing loans market, due to access to the data gathered in System for Ana-

lysis of Real Estate Financing Market (SARFiN System). Unlike publications of other housing market consulting companies, our 

reports express the actual picture of the market, based on transaction prices. We guarantee comprehensive approach to the real 

estate market issues, including the complex analyses of micro- and macroeconomic factors and long-term perspective grounded 

on historic data, current market prices and prognoses.  

SOLAR POTENTIAL IN THE WORLD 

The solar potential map shows how different the solar radiation is on roof surfaces and provides informa-

tion on whether it is worthwhile to install photovoltaic modules on the roof or not. Since the maps are pu-

blicly available, everyone has the opportunity to see how much electricity may be generated from a pho-

tovoltaic system. If the radiation on the roof is very low, it should be considered whether the energy      

from the sun is enough to heat at least the water or not. It is possible that the location of the building      

and the roof construction are not favourable and that the panels will only have a decorative function. 

SUMMARY 

Renewable energy sources are playing an increasingly important role in environmental protection. Their 

use is not only financially profitable, but also makes it easier to move away from conventional energy sour-

ces such as coal, wood or natural gas. To promote this idea, the Photovoltaic Geographical Information Sys-

tem (PVGIS) was developed, covering all of Europe and Africa, as well as parts of Asia and America. Among 

other things, this system allows the verification of the power generation potential of different photovoltaic 

technologies, as well as the average monthly and daily solar radiation and temperature. 

Because the solar potential maps in Poland are created by using the Digital Surface Model, they contain 

ready-made information about the amount of energy that can be stored on roof surface. In PVGIS, the user 

determines whether the panels are placed on the ground or on the roof, enters data such as the inclina-

tion of the panels and the azimuth, and the system calculates the amount of solar energy. 


