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1 ABSTRACT

Urban areas are very vulnerable to the impactsliofate changes, because of the high concentration o
people, infrastructure, and economic activity, bl#o because cities tend to exacerbate climaterags
such as heat waves and flash floods. This artadades on project Pan-European Urban Climate &ervi
PUCS Grant Agreement Number: 730004, Service N&herate-fit.city. Climate-fit.city translated theebt
available scientific urban climate data into rel@viaformation for public and private end-usersragiag in
cities across a range of different sectors. Thei@ewill quantify the impacts of climate (chang®) a range

of urban sectors and propose relevant solutionsustomers. For Czech republic the main topic isanrb
planning. The sectoral service on urban plannirfgdased on the (cor)relation between urban clinfiagat)
and urban land use structure and development. if$testep of the project was to define the need$ an
expectations for an aplication of online analytipkdtform (one of the project products). The platiowill
also allow dedicated tailored scenario analysiethas climate change modelling and varying urbaud la
use datasets. In three pilot areas, Prague, OstaadaHodonin, administration responsible for urban
planning and strategical planning defined the nesdisexpectations. In this article will be desadilie more
detail why these three pilot cities were involve dnow different expectations and needs represessat
have for these three areas.
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2 SHORT INTRODUCTION TO CLIMATE-FIT.CITY PROJECT

The current period is bringing more and more deldieut responses to climate change. Given the high
vulnerability of cities to climate extremes and siolering that decisions regarding climate adaptatio
measures are often made at the city authority leved clear that cities deserve tailor-made urblmate
information that accounts for their particular urbphysical and socio-economic characteristics &istis
decision-making.

In this context, Climate-fit.city will demonstratiee added value of integrating urban climate sesvigithin
user practices and to establish and further upsaalarban climate service, which will translate test
available scientific urban climate data into relgvanformation for public and private end-userscities.

The service will quantify the impacts of climatéénge) on a range of urban sectors and proposeantle
solutions to customers.

The added-value of the Climate-fit.city urban climaservices for local decision-making is being
demonstrated in 6 service cases located acrosp&ulde demonstration activities are being conducte
jointly with service providers and end-users in tl@mains of active mobility, building energy, tam,
emergency planning, health, and urban planningr @ course of this project, we will extend thidial
portfolio of 6 cases towards new sectoral appliceti

Six sectoral service cases are being fully elalbdrand demonstrated in the first phase of the groje a
joint effort involving end-users and service prauigl as project partners. These service demonstrediges
are being implemented in Barcelona, Bern, Antw&mague/Ostrava/Hodonin, Vienna, and Rome in the
domainof health, building energy, emergency plagnimban (spatial) planning, active mobility, andtaral
heritage.

This article focuses on application to the CzecpuRdéic, where testing is being done in the fieldspétial
planning The urban (spatial) planning sectoral isercase will focus on the (cor)relation betweehanr
climate/heat and urban land use structure and dewent.First, the current status of the climateddwns
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of pilot cities (Prague, Ostrava, Hodonin,all CZjjl ke explored by assessing the dependency of the
temperature distribution on theurban structureidadtifying the location of the heat hot-spots.

Second, various urban planning scenarios will @duced by modifying the city’s land use plan awit

be combined with different climate development sec@s. The urban planning scenarios will represent
different city development strategies at differémtels of spatial detail and decision making preess
including the entire city level as well as the looaighbourhood level. The effect of these urbaamping
scenarios on urban temperature conditions will xigiaeed. This will be fulfilled by integrating défent
versions of the land use/land cover input layets the UrbClim model (in particular the Copernidiidban
Atlas Layer and 3D models of the cities) (morewbdrbClim model,. De Ridder 2015) and generating
corresponding versions of the urban temperaturesmap

An online analytical platform will be prepared bySAT (partner of project), in order to enable trseuto
visualize and interactively analyse this multi-temrad temperature information, as well as to enable
dedicated tailored scenario analysis based on @igtaange modelling and varying urban land usesdtta

3 SPATIAL (URBAN) PLANNING IN CZECH REPUBLIC AND HEAT ING SPOTS

In the Czech Republic spatial planning can be very simplified way divided into the urban plannipgrt
itself and the part of the strategic planning ardelopment. The part dedicated to urban planniejfiis
quite strictly described in the Act No. 183/2006ICp0. On Urban Planning and Building Code, as adsal.

It describes the process of creating the necesdacyments together with defining its content and
responsibilities. (Czech Republic. Act no. 183/2@l.). In contrast, the strategic planning partiéefined
rather generally, even if it is partially addresbgdAct No. 248/2000 Coll. on regional developmsupport,

as amended (Czech Republic. Act no. 248/2000 Coll).

Fig. 1: The thermal islands in the urban structfréne city Ostrava (source Adaptation StrategthefStatutory City of Ostrava
2017).

The State Environmental Policy of the Czech Republil2 — 2020 among the most important and urgent
problems indicates Reducing the permanent apptapriaf farmland and basement rocks (Ministry of
Environment The State Environmental Policy of tree¢h Republic 2012 — 2020). The policy noted that i
recent years the annual losses of agricultural tatalled approximately 5000 hectares, which mebhs
hectares per day. At present, according to (ISSXR4) built-up areas in the Czech Republic occumpua
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10.6% of the entire country area. Calculation magéProkop, 2011) specified the daily loss of agjticral
land in the Czech Republic even to 16 hectaresdpgr This information is closely related to langsea
change and urban planning issues.

Strategy of Adaptation to Climate Change in the dizRepublic has been prepared by the Ministry of
Environment in cooperation with other ministries damvith use of climatological findings and
recommendations of the Czech Hydrometeorologicstitlite. The strategy is a national adaptatiortexysa

of the Czech Republic. It assesses the likely irtgpat climate changes and contains also proposals f
specific adaptation measures. This document hastdinks to the documents in the urban plannirggalt
mainly refers to Spatial Development Policy, bsbalefers to urban plans.

These and other documents mention warmth, therorafart and heatind spots as one of the phenomena
that need to be reflected in the field of planning.

In one of the pilot areas of this project - Ostrhea been prepared and approved the Adaptatiote@iraf
the Statutory City of Ostrava for the Impacts ansk® of Climate Change - In its analytical parg thoints
of view that are the most important of the thermslands in the urban structure of the city.(fig.1)

4 PILOT CITY IN CZECH REPUBLIC
In the Czech Republic, 3 plot areas were sele&ejue, Ostrava and Hodonin.

Prague is the capital city of the Czech repubtits tharacterized by a high density of inhabitamd a very
compact urban structure. Changes in land use é@npiace either in the build up area where landisise
used, or it is possible to work with the area aivimfields within the structure of the city. Discigss about
the use of brownfields are the subject of manyipuliscussions on the territory of Prague, andpthiglic is
watching closely how these unique areas are usgglication of the model will help to discuss howue it
so that the future of these areas responds taiitaisable development of the whole city and dat¢<reate
new problem areas and thermal islands.

Ostrava is the third largest city in the Czech Rdipu It is a former industrial city with a polyctit
settlement structure. In the territory of Ostratbe, project will be tested, among other things,dfiects of
burning mines heaps on the UrbClim model. (See BidHis ability to describe and evaluate these wmiq
phenomena that are located in the urbanized altaeniested. It will be assessed if and how thtbeemal

Fig.2 Burning mines heap Ema in Ostrava
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Hodonin and the surrounding area has an area 06 &8juare kilometers and a population of over 25,00
inhabitants HOdonin itself is a male town in thateaf Moravia situated in the flat terrain of tRannonian
Plain in the framework of the project being studieeflection of urban planning strategy in urbamelie
development — small city — very local level (e.gevelopment of the main square or gardening
colony)boundary conditions for UrbClimb model —ééwf spatial detail, city size. Thus, the cap&pitf

the model and its application in a small countri} e assessed

5 SOLUTION PROCEDURE

The first step in the testing was to obtain a shafrmeeds and expectation from the expert to thamr
planning in connection with the application of theClim model.

In order to collect initial user need specificagpas well as information about the current anesgrand
perception of the urban climate and urban heatlpneditics, an introductory workshop was organizedte
urban planning sectoral case. The workshop tookepia the city of Ostrava, in Slezska Ostrava auart
town hall on 31st June 2017.

Main workshop participants: Pilot cities City ofdgue, Ostrava city representatives, Slezska Ostalva
city district representatives,— Hodonin city reprgatives (including the major of the city). Regibn
development agencies (North and South Moravia).VSBchnical University of Ostrava, Czech Academy
of Science — Institute of Geonics, EKOTOXA - Cerfor environment and land assessmen

At the end, a questionnaire prepared to explorespleeific user requirements was handedaround fibldxgb

in by the participants. The outcomes of this qoestaire are incorporated into the specification of
stakeholder needs.The workshop was concluded kyxaeursion to the top of the near mining heap Enhe. T
heap Ema is a source of the local temperature mawirand its influence on the surrounding local
temperature in the neighbourhood will be examinedngd the project. During the workshop, all pildties

as well as other participants made important coutions to the topic. However, the main intentidrthe
workshop was to identify the gaps in urban climdd¢a and services supply, which can be filled ® th
service provider and, most of all, to gather speciéeds and requirements of the present stakaisolde

Urban heat is perceived as a critical issue, eafhgdn big cities. Both, Prague and Ostrava amghlyi
interested in monitoring, predicting and mitigatithgs negative climate phenomenon. However, urbeat h
is also considered to be an issue in smaller ¢itibgch,in this case, has been confirmed by reptatiees
of Hodonin.

6 CONCLUSION

From workshop the main conclusion can be summarytims short text. For Hodonin, a specific useecas
has been identified, dealing with different devehemt scenarios at the very local level: the expionaof
how the local temperature will be influenced inectizat the local gardening colony will be transfedhinto

an industrial/commercial area or other urban lasd. LAlso, Hodonin asked for the exploration of the
modifications in the temperature conditions reldtethe planned construction of the highway byassind
the city.

For Ostrava, the initially required use-case wasdkploration of the influence/impact of three hieaaps
(related to the local mining activity) on the cgytlimate. For both larger cities involved — Ostraand
Prague — the impact of their long-term urban plagrstrategy on the climate/temperature conditiontheé
city and the surrounding area would be of majoeriest. This includes the requirement for different
scenarios and predictions until 2030 and 2050.

The next main idea. Users are highly interestetthéntopic of urban climate/heat. Urban heat ixgiged

as a big issue. « They are aware of the linkagerdmt urban land use and urbanclimate/temperafliney
support sustainable development of the cities -d neeaddress environmental issues, including urban
climate in the decision making processes. Bigg@siate issues: urban heat, torrential rain evdlusds.

6.1 Conclusion for project team and the next steps
First, the more detailed input land cover / lane datasets (than the currently used Corine Laneayer)

will be collected and integrated into the UrbClinodkel, in order to increase the spatial resolutiod a
accuracy of the results — this will cover, Copeusitirban Atlas Layer (0,25ha MMU) — for City of @sta

—m EXP‘\NDING CITIE REAL CORP 2018:

D IMINISHING space EXPANDING CITIES — DIMINISHING SPACE



Barbara Vojvodikova, Petra Satu&a, Iva Ticha, Natélie Szeligova

and Prague,* Local urban planning database for riod@Gity (which is not covered by Urban,Atlas), 3D
model from OSM (available for all three cities).reBise 3D model of the City of Prague. Using these
datasets, temperature maps for all three citiesb@ilgenerated, in hourly step and in time seiredyding

the year 2012 (defined by Urban Atlas reference)yess well as predictions until the years 2030 and
2050.The basic set of the maps will be generatedlfthree cities in 100m spatial resolution.

Second, an interactive online platform will be g, for data visualisation, multitemporal inteinse
analysis and scenario modulation/modification. Fseees of temperature maps will be integrated thi®
platform, in order to provide the users with a denyisualisation and analytical tool. The tool vélso have
functionalities for statistical assessments atlélrel of analytical units, including raster valusggregation,
interactive selections of units of interest andrtbenchmarking.

Third, various urban planning scenarios will beaduced by modifying the input land cover/land laseers.
This will be done for various levels of spatialakti.e. the entire city level and local neighboamds. The
impact of urban land use structure modificatiortemperature distribution will be observed and asshsat
the city level also in the sense of meeting thelggthaiesholds of climate change adaptation stragedn
order to enable the users to modify their develaginseenarios on their own (through modificationttod
input land cover/land use layers), the interactoa will allow users tomodify the input land useyér and
explore the impact of these modifications on thb@im model results, represented by temperaturesmap
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