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INTRODUCTION
Reaching the goals of the Paris COP 21 agreement requires the deep decarbonization of the energy supply for space heating and domestic hot water preparation. To effectuate such a decarbonization, the analysis of decarbonization measures on the national level (e.g. see [1]) needs to be translated into local circumstances and possibilities. A first step into this direction is the development of heat density maps, with which the spatial distribution of the heat demand can be assessed. They can help to assess the potential usage and associated heat distribution costs for district heating, indicate the electricity loads caused by the electrical heat production or the compare the energy needs and or delivered energy with locally available renewable energy resources such as biomass, solar energy or excess / waste heat from industrial or commercial sites. 
The Heat Roadmap Europe project and it’s predecessor projects derived such a heat density (PETA4 atlas) on a hectare level (100x100m) for 14 European countries and presents the results at their website (PETA4, 2017). As valuable as the presented data are, the heat demand data are only depicted in four different categories, of which one category represents no heat demand or less than 50 TJ/km² (~14 GWh/km²) and the tool lacks the possibility to really assess the calculated heat demand for a given area. Furthermore, since the map is a first of its kind and regional scope, the data quality is difficult to judge.
In this work, we present a new heat density map (HEHDM) for the countries of the European Union on a hectare level.
MethodOLOGY
In order to derive local heat maps, we collected and assessed spatial data on the European building stock. This includes raster data for the EU-28 (and Iceland, Norway and Switzerland) at different grid resolutions levels, starting from 25x25 km (daily outdoor temperature profiles for the period of 1950 – 2014) and 1x1 km for population data, 100x100 m for data such as soil sealing for 1975, 1990, 2000 and 2014 and land cover classes up to a grid resolutions level of 30x30m for the elevation and 10x10m for settlement areas. Furthermore vector data (e.g. population and value added for ~110.000 LAU2 regions) and the building layer of the openstreetmap project were used. The later source, even if the regional coverage is poor for some regions and the shapes tend to overestimate the actual building footprint in discontinously populated areas, proved to be a valuable data source. It contains the perimeter of about 500 million buildings in the region of scope, of which about 6 million buildings shapes also include information on the building height.
We then developed a Python-based model which we used to derive top-down heat maps on the level of 1 hectare, as well as all necessary sub-datasets such gross floor area, heating and cooling degree days, share of heated area for different construction periods, population, value added, heated building volume etc.

Results and Conclusions
The heat demand data (on the hectare level) as well as derived background data such as heated floor area, heated building volume, heating degree days or population (all at the hectare resolution) have been made freely available via the GitLab platform (open data-policy) in the widely used geotif format, allowing interested users to assess and use data to for their own needs. Furthermore, the data are integrated into a web platform currently under development, which does not only depict the data but also allows spatial calculations on those data. 
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Fig. 1: Results of the Hotmaps European Heat Density Map for the Styrian Region of Graz

[bookmark: _Toc26086066][bookmark: _Toc68418491]Even though the developed data set does build in available, generic data on the local building stock rather than on actual measurements, it can be used as a valuable starting for regions, for which no such assessment is available or accessible. Furthermore, since the methodology is independent (yet partly similar) from that, applied for the PETA4 atlas, it offers the possibility to assess the results quality and data uncertainty for those countries, which are also covered by the PETA4 atlas [2]. 
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