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Introduction
Focus of city planners: human-biometeorology in the urban environment
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VISUALIZATION APPLICATION * Integral assessment of comfort

* Results expressed by means,
extremes or frequencies

« Hot spot analysis linked with long
term

(Matzarakis, Martinelli, Ketterer, 2014)




Methods

Data
4 measuring/climate stations in Stuttgart
1 reference station at airport (rural reference station)
REgional climate MOdel REMO, A1B scenario

Thermal indices
Physiologically Equivalent Temperature PET
(Mayer and Hoppe 1987, Hoppe 1999, Matzarakis et al. 1999)

Micro-scale models
ENVI-met (Bruse & Fleer 1998)
TIC-ENVI-met (Ketterer & Matzarakis 2014)

RayMan (Matzarakis et al. 2007, 2010)



Study area - Stuttgart
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Study area - Stuttgart
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Results - Examples

« Frequencies of urban-rural differences (UHI)
« “Hot Spot” simulations: Olga hospital
« Systematic analysis of aspect ratio and orientation of streets

 Climate change and sensitivity analysis



The urban heat island (UHI)

Percentage of PET difference between the city stations and the rural station
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Adaptation and Mitigation measures

Olga Hospital area redevelopment
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Adaptation and Mitigation measures
PET analysis for 25 June 2003 14:00 LT
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Adaptation measures — Street canyon

Systematic analysis of aspect ratio
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Adaptation measures — Street canyon

Systematic analysis of orientation
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Adaptation measures — Street canyon

PET analysis for 25 June 2003 at the center of the street canyon
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Relation between sun path and street canyon morphology
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Frequency of cold, heat and comfortable thermal conditions (extract)

Thermal comfort/

S

Aspect ratio street orientation 0° 15° 30° 45° 60° 75° 90° 105° 120° 135° 150° 165°
heat stress (%) 265 26.6 26.8 27.0 27.1 27.2 27.2 27.1 269 26.7 265 264
0.5 comfortable (%) 50.2 50.1 49.8 49.6 49.0 485 485 490 493 499 50.1 50.2
cold stress (%) 23.4 234 234 234 239 243 24.3 240 237 234 234 233
heat stress (%) 24.3 244 245 247 248 249 250 248 246 244 243 24.2
1 comfortable (%) 541 541 542 543 543 541 53,6 536 540 542 542 544
cold stress (%) 216 215 21.3 209 209 209 214 216 214 214 215 214

(Ketterer and Matzarakis, 2014, Landscape and Urban Planning)
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Climate Change and Sensitivity study

PET sensitivity analysis
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Outlook — Map of PET for Stuttgart
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Conclusion

Topography and land use allow the formation of many local
microclimates in Stuttgart: there is a high variability of UHI

It is necessary to develop, quantify and implement
adaptation and mitigation measures for Urban Heat Island

Air temperature alone is not an appropriate measure for human
thermal comfort

- Thermal indices based on the human energy balance (PET, UTCI,
etc.)

Long term and hotspot analysis should be combined to provide a
broader understanding of cities’ meteorological and climatic
conditions




