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Initial situation and objectives

 support cities and municipalities in developing methods to identify areas that are particularly affected by climate change 

 examine the possibilities of jointly considering the hazard of heat, drought and heavy rainfall on the smallest possible 
scale 

 determine the adaptive capacities of different neighbourhoods and public spaces

 examine trade-offs and synergies of adaptation measures for heat/drought/heavy rainfalls 

 assess different measures and their effects regarding different criteria (e.g. heat reduction, water retention, space 
requirement,…)

 develop a methodology that identifies appropriate / the best measures for specific places depending on the structural-
spatial conditions (decision tree)

 develop a methodology to generate spatially explicit maps, which can support climate adaptation planning



Cooperation with municipallities
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Project Workshops with municipality of 
Perchtoldsdorf
• Project presentation, 22.2.2023
• Kick-Off and 1st Workshop, 26.6.2023
• 2nd Workshop, 24.10.2023
• Umweltleitbild, 19.1.2024

Project Workshops Stadt-Umland-Management 
Wien/Niederösterreich and municipality of Schwechat
• Exchange workshop 23.1.2023
• Exchange workshop 26.9.2023
• Exchange workshop 12.18.2023



Climate analyses and planning information maps

 Joint consideration of 
the risk of heat and 
as a next step 
drought and heavy 
rainfall on the 
smallest possible 
scale

 Development of a 
methodology for the 
creation of spatially 
explicit maps that 
can support climate 
adaptation planning 
considerations

Spatial distribution of near-surface temperature at 14:00 
UTC, based on the simulations carried out by MUKLIMO_3 
with an overlying building layer.

Future projection of the mean annual number of summer days for the 
municipality of Perchtoldsdorf, taking into account the business-as-usual 
scenario RCP 8.5.

Cold air height 4 (right) hours after sunset using the 
cold air drainage model KLAM_21 



Masterplan of the transformation of municipality into
active and climate-friendly villages

Potential planning measures using the example of 
"climate-friendly roads“:

Important fields of action in planning for climate 
change adaptation in municipalities

(1) Settlement development (planning and building), 
(2) Green spaces, 
(3) Water, 
(4) Mobility
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Title of the measure

Description of the measure

Evaluation of the measures under the aspects of: 
- Effectiveness in heat

- Effectiveness during heavy rainfall events
- Effectiveness during drought

Sample page from the catalogue of measures:Collection and evaluation of measures for heat, drought and heavy rainfall events

Catalogue of measures and checklist for 
implementing concrete measures:

Graphic visualisation of the measure
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Dissemination

 Thiel, S; Kainz, A; Hahn, C; Reinwald, F (2023): From urban 
climate analysis maps to planning recommendation maps. [6th 
European Climate Change Adaptation Conference 2023, 
Dublin, 19.06.2023 - 21.06.2023] Online: 
https://www.ecca2023.eu/posters

 Thiel, S; Reinwald, F; Kainz, A; Hahn, C; Zimmermann, D; Luger, 
R (2023): Theoretical and methodological framework for the 
development of urban climatic planning recommendation maps. 
[REAL CORP 2023, Laibach, 18.09.2023 - -20.09.2023], Online: 
https://corp.at/index.php?id=42&L=1

 Kainz, A; Hahn, C; Zuvela-Aloise; Reinwald, F; Thiel, S; (2023): 
Providing urban climate analyses to support climate sensitive 
urban planning and climate change adaptation. [EMS 2024 
Annual Meetings - European Meteorological Society, 
Bratislava, 03.09.2023-8.09.2023], Online: 
https://www.ems2023.eu/

https://www.ecca2023.eu/posters
https://corp.at/index.php?id=42&L=1
https://www.ems2023.eu/
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Dissemination

Reinwald, F; Thiel, S; Kainz A; Hahn, C. 
(in review): Components of Urban Climate 
Analyses for the Development of Planning 
Recommendation Maps, Urban Climate

Framework for urban climate analyses 
aiming for planning recommendation maps 
while considering the IPCC risk concepts 
(own representation; visualization based on World Bank 2020)

Example Code D E F G I C B H A J K L

Hazard: Urban Climate Analysis and Analysis Maps
Method of urban climate analysis

model based approach x x x x x
climatope-based approach x x x x
mixed form approach x x x

Measuring campaigns for data (climatope) generation or comparison with model results
for thermal component (heat) x x x x x x x x
for dynamic component 
(wind/ventilation/cold air)

x x x x x x

no additional measurements x x x x
Type of measurements

station measurement campaigns x x x x x x x

mobile measurements (vehicles) x x x x x

thermal airbone measurements x x x x
Trace gas measurements x x
Vertical soundings x x

Indicators used to depict thermal load during the day
PET - Physiological Equivalent 
Temperature

x x x x x x

2m air temperature x x x x x x

Surface temperature x x x (x)
UTCI - Universal Thermal Climate 
Index

x

PMV - Predicted Mean Vote x

Indicators used to depict thermal load during the night
PET - Physiological Equivalent 
Temperature

x x

2m air temperature x x x x x x x x x

Surface temperature x x x (x)

Deviation from the mean 
temperature of the region

x x

Deviation from the mean 
temperature of green open 
spaces (in Kelvin)

x

Other temperature-based indicators
Diurnal cycle of 2 m air 
temperature for selected 
stations/land use types

x x x x x x x

Temperature deviation between 
urban and rural stations 
(diurnal/annual)

x x

2 m daily maximum temperature x x x x
2 m daily minimum temperature x x x x
2 m mean annual temperature x x x x
threshold-based climate indices 
(e.g. number of summer days, 
hot days, tropical nights etc.) 

x x x x x x x x x

Indicators used to depict wind and ventilation
Wind speed and direction x x x x x x x x
Cold-air flow field x x x
Height of cold air layer x x x

Cold air volumetric flow rate x x x x x x x

cold air dynamics based on tracer 
measurements (SF6) selected 
test sites

x x

Future projections / heat future (IPCC scenarios)
No projections on the future 
development of heat-related 
indices

x x x x x x x

three future periods projected (2 
or more indicators, e.g. summer 
days, PET exceedance days; 
tropical nights; mean annual 
temperature).

x x x x x

Mean annual air temperature 
(2051-2060 vs. 1991 - 2020)

x

Climate Analysis map

 for daytime x x x x x

for nighttime x x x x x

Climatope Map / (Synthetic) 
Climate Function Map - Day and 

x x x x x x x

Exposure and Vulnerabililty: In-depth analyses
Identification of particularly affected areas (exposure analysis)

No identification of particularly 
affected areas

x x x x x x x

Particularly affected areas: 
Daytime 

x x x x x

Particularly affected areas: 
Nighttime 

x x x x x

Green space deficit x
Sociodemographic Indicators (population density/distribution)

Inhabitants per hectare or grid 
cell

90th 
percentile

90th 
percentile

upper 
quartile

Babies and Children (up to 6a) 
per hectare or grid cell

x x
upper 

quartile
Elderly (65 years or above) per 
hectare or grid cell

x x
upper 

quartile
Vulnerable (social) Infrastructure

Healthcare facilities x x x
Retirement and nursing homes, 
assisted living

x x x

Childcare centers and 
educational institutions 

x x x

Libraries x
Playgrounds x
Sports facilities x

Adaptive Capacity: Planning recommendations and proposed Measures
Proposed measures available or not available

No concrete measures 
proposed/Recommendation to 
develop a catalog of measures 
(toolbox)

x x x x x

Individual proposed measures 
not or partially spatially allocated

x x x x x

Catalog of measures (toolbox) 
proposed, partly spatial 
allocation or explicitly located

x x x x x

Fields of action for planning measures
Additional greening x x x x x x x x x x x x
Shading (reduction of radiation) x x x x x x x x
Albedo increase x x x x
Unsealing / Specifiy max. Sealing 
Degree

x x x x x x x x x x x

Water surfaces for evaporative 
cooling

x x x x x x x x

Preventing redensification (at 
the expense of green spaces)

x x x x x x x x x

Improvement of ventilation/flow-
through (consideration of cold 
and fresh air flows)

x x x x x x x x x x x x

Emission reduction / immission 
control

x x x x x x x x x x

Guidance to reduce the risk: Planning Recommendation Maps (PRM)
Structure of Planning Recommendation Map (PRM)

According to VDI (one map with 
recommendations for 
compensation areas and heat 
load areas -incl. information on 
air exchange- and linear 
designations for roads as ground-
level emitters)

x x x x

Following VDI (destinction 
between heat-load - including 
thermal situation of street spaces 
- and compensation areas, BUT 
makes no planning designations 
for traffic-related air pollution)

x x

x incl. 
traffic 

emissions 
of roads

x x x

Additional differentiation in day 
and night situation (2 PRM 
instead of one)

x x x

Special cases

no PRM but 
similar 

maps for 
heat-

concept  

Division 
into 29 
zones

Presentation of heat load in the built-up areas in PRM
Day: PET (incl. Roads) x x x x x
Night: Air temperature x x x x x
Day+Night: Differentiation of 4-5 
categories for load (thermal-
bioclimatic load and/or 
immission-climatic load)

4 categories 4 categories 4 categories 5 categories 4 categories 4 categories

Special cases

PRM-similar 
maps for 

heat-
concept  

29 different 
zones

Presentation of green/open spaces in PRM
Regarding 
functionality/bioclimatic 
significance

x x x x x x x x x

Regarding need of protection x x
Regarding quality of stay (day) x x x

Special cases
implicit in 
different 

zones
Evaluation

Part of ventilation path x x x x x x x - x x x
High cold air volume flow or cold 
air discharge

x x x x x x x - x x x

Proximity to built-up areas with 
high heat-load

x x x x x x x x - x x x

Proximity to green space 
underserved blocks

x x x -

Size of the green open space x x x x - x x x
Microclimate diversity x x - x
high share of Vulnerable 
population groups

x -

Vulnerable Infrastructure x -
Type = forest x x x x x x x - x x x

Presentation of ventilation and cold air flow in PRM
Cold air corridor x x x x x x x - x x
Ventilation path x x x x x - x x x
Cold air productivity (high) x - x
Cold air impact area x x x x - x
Volume flow and direction x x -
Average wind direction and wind 
speed

x x x -

Special cases -
implicit in 
different 

zones
Designation of traffic-related air pollution of main roads

No designation of air pollution x x x x
Implicit integration of air 
pollution

x x x

Explicit presentation of air 
pollution

x x x x x
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Progress of the project and outlook
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