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Linking urban micro scale models for 

human-biometeorological assessment  

-  

RayMan and SkyHelios 

 

Chair of  Meteorology and Climatology 



Contents 

RayMan   Radiation fluxes, shade, thermal  

   indices, sunshine duration, etc. 

  

SkyHelios  sushine duration, shade, SVF, … 

 

Interfaces  SVF 1 and geodata file types (shp,  

   raster)  

Contents 

Where and how to apply these models? 



RayMan Pro - A Tool for Applied Climatology 
(urban climatology, human-biometeorology, tourism climatology, …) 

 Sunshine duration 

 Sun paths 

 Shadow 

 Global radiation 

 Mean radiant temperature 

 Predicted Mean Vote (PMV) 

 Phys. Equiv. Temp. (PET) 

 Stand. Effec. Temp. (SET*) 

 Universal Thermal Climate 

 Index (UTCI) 

 Perceived Temperature (pT) 

 new: (mPET) 

 

 Simple environments 

 Complex environments 

 Topography 

 Fish-Eye  

 Hemisph. input/SVF 

 Meteo data 

 Climate data 

.... 

 



Topography 

 

Obstacles 

 

Sky view factor 

 

Data import 

 

Additional presettings 

 

Input possibilities RayMan 



Clear/new 

Open new file 

Save file 

Add new obstacles 

Remove obstacles 

Edit obstacles 

Copy obstacle 

Paste obstacle 

Move everything 

Zoom in 

Zoom out 

Set yardstick 

Move location 

Import map image 

Move template 

Remove template 

Input: Obstacles (Buildings/Trees) 



Input coordinates   

buildings/solid surfaces 

Vegetation: 

Differentiation between deciduous  and 

coniferous trees 

Input: Obstacles (Buildings/Trees) 



Import of fish-eye photos/free drawing 

Input: albedo and emission 

Clear/new 

Open new file 

Save file 

Grid in foreground 

Limit edges 

Limit clouds 

Fill colour 

Monochrome 

Brush color 

Select color 

Albedo 

Color of selected RGB 

Run changes 

Epsilon 



Polar diagrams 

 

 

 

Data table 

 

Daily data  

 

Shade 

Output possibilities 



Output: Standard sheet 

Additional Output: MEMI sheet 

New: mPET 

Output: data tables  



Urban Climate Station Freiburg 

Matzarakis  and Herrmann, 2012 PET-classes 



PET-classes – frequency diagram for Doha 

FIFA 2022   
Matzarakis and Fröhlich, 2014, submitted 

Data: 2000-2013 



Grid, Vector data, Shape, GeoTiff 

Rapid visualisation 

Fast export to CMT 

Interfaces 

SVF, Sunshine, 

Sunpaths,… 

SVF, 3D and layers 

Topo, RayMan obs, 

(Laser!) 

(wind, Tmrt, PET, 

UTCI, …..) 

 

SkyHelios  

Combination of data formats 



SkyHelios – SVF, sunshine, wind, TI 

- based on raster and vector data 



Output (topo and obs) 

Matzarakis and  Matuschek, 2011 



Output (Shade/GeoTiff) 



Results – Place of Old Synagogue 

SkyHelios: Calculation of SVF 

Fröhlich and Matzarakis,  2011 

 Area with high SVF will be only little larger, but moved westwards  



Sunshine duration (July) 

Results – Place of Old Synagogue 



Wind – ENVI-met and (SkyHelios) 



New Generation: + Thermal indices 

• Running time 
• Additional input parameters (WD) 
• Not only hot spots 
• … 



RayMan    Obstacles can be imported in SkyHelios  

 

From point to spatial 

 

SkyHelios   Production of SVF – Save and import in  

   RayMan 

 

Conversion of shape files in obstacles files 

 

New: Google Earth 

Interfaces 



 

Ευχαριστώ 

πολύ 

Ερωτήσεις ? 
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