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Motivation

World:

A From 2009 - more than 50% of the world's
population living in cities (UN, 2009)

Al ess than 0.1% of the

Europe:

A 2008 - 73% of the population in cities

A mid 21th century - 84%, representing a rise from
531 to 582 millions (UN, 2008)

A in the Czech Republic, a similar change from
73.5% to 83% is projected by the Czech
Statistical Office.

Clearly:

A Quite many atmospheric effects on population
through the urban environment

A Especially thermal extreme weather effects like
heat wave
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Recent challenges in modeling of urban heat island v
Sustainable Cities and Society, Volume 19, 2015, 200i 206
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Late Afternocon Temperature

What we are (not) talking abowt ..t €

Sketch of an Urban Heat-Island Profile
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UHI Project - Development and Application
of Mitigation and Adaptation Strategies and
Measures for Counteracting the Global

Urban Heat Island Phenormer

Connection to the City
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Project PoC CUNI

OP-Prague the Pole of Growth: KK2:

Proof of Concept CUNI i Assessment of Climate change impacts on Prague,
research results commercial potential potential of adaptation and mitigation
at Charles University options

01/2017 71 12/2018

EVROPSKA UNIE City of Prague

Evropské strukturalni a investiéni fondy ~ 1.5 M of population
Operaéni program Praha — pél ristu CR




Project URBI PRAGENSI

A Urbanization of weather forecast URBI |PRAGENSI

A Urbanization of air-quality forecast (connected to the above)

A Urbanization of climate change scenarios, the tool for efficiency assessment of
adaptation or mitigation measures in strategic development plans

A Hot-spots simulations
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Prague heat island
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Pretel (2010)
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WRF-SLUCM

RegCM-SLUCM  WRF-BEP+BEM

RegCM-CLM4.5

UHI intensity Prague (day vs. night)

Urban area seasonal T2 dif. distribution - day (green), night (red) - Praha Urban area seasonal T2 dif. distribution - day (green), night (red) - Budapest
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Karlicky et al. (ACP, 2018), you can see
our poster here as well (Halenka et al.,
A21L-2878, this morning)
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Atmospheric processes in urban
canopy layer

| Urban Heat Islands: Processes
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Why urban parameterizations
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Even further in very high-resolution
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Modeling atmospheric process in urban canopy

ABULK i no special parameterization, but
recognizing the land-use type (albedo,
emissivity and other land surface
parameterizations)

ASLUCM i single-layer urban canopy model

AMLUCM i multi-layer urban canopy model

ABEP-BEM i building environment
parameterization i building energy model
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Urbanization of weather forecast mm&%ﬁ\

Aurbanized weather prediction based on very high resolution simulations
(WRF, 1 km) with localised urban parameters for individual parts of the
city

Ato provide more detailed information for warnings, planning of the
activities of population, planning of the servicesto adapt and mitigate
the effects of urban heat island

Ato provide the tool for the assessmentof the potential of measures for
adaptation and mitigation adopted in Strategic City Development Plan
In selected case studies

EVROPSKA UNIE
Evropské strukturalni a investicni fondy
Operacni program Praha — pdl ristu CR




WRF forecast mode with SLUCM (3km)




Temperature [°C]

WRF forecast mode with SLUCM (3km)
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Winter case study

Anthropogenic heating sensitivity
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April 2018 -~ observation comparison
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Present situation
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http://uivty.cs.cas.cz/~eben/m9/index.py
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Urbanization of air-quality forecast ﬂm(mm

Aair quality prediction based on urbanized weather forecast (role of
mixing layer height, wind velocity, temperature, etc) using coupled
simulations of WRF and CTM in veryhigh resolution simulations of 1 km
with localised urban emissions

Ato provide more detailed information for warnings, planning of the
activities of population, planning of the servicesto adapt and mitigate
the effects of urban environment

Ato provide quasi-operationally the tool for the assessmentof the
potential of regulatory measures, esp. for transportation, for mitigation
of concentration exceedances
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PM2.5 urban effect
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Urbanization of climate change
scenarios

Aurbanization of climate change scenariosresults from CMIP and
EuroCORDEXavailable simulations

Aurbanized simulations for dynamical downscaling of selected climate
change scenarios simulations in very high resolution simulations (3 km)
with localised urban parameters for individual parts of the city

Ato provide the tool for the assessmentof the potential of measures for
adaptation and mitigation adopted in Strategic City Development Plan
In long term perspective, together with air-quality issues



