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Motivation

World:

 From 1995 - more than 50% of the world's population living in cities (UN, 2009)

e 2030 — more than 60% expected

» Adaptation committee UN FCCC — $1.8 trillion investment in 2020-2030 benefit of $7.1
trillion, cities one of critical issues, expected IPCC AR7 cycle Special Report on Cities

Europe:

e 2008 - 73% of the population in cities

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

Clearly:

* Quite many atmospheric effects on population through the urban environment

* Especially extreme weather effects like heat wave and air-quality threshold exeedances

Moreover:

 Significant increase of the models resolution where large city‘s (megacities) scale
achieved, thus urban infrastructures — atmosphere interactions processes can be
resolved and should be considered

* Improvement of urban infrastructures data availability



Projekt URBI PRAGENSI

e Urbanizace predpoveédi pocasi
e Urbanizace predpoveédi kvality ovzdusi napojena na urbanizovanou predpoveéd pocasi

e Urbanizace scénaru klimatické zmeény, nastroje pro zhodnoceni ucinnosti adaptacnich ci
mitigacnich opatreni (napr. pro strategické plany rozvoje mésta
 Mikroméritkové simulace hot-spotu
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URBI PRAGENSI - WRF forecast with SLUCM (3km)

Prague 18.6.2017 00 UTC SLUCM Prague 19.6.2017 00 UTC SLUCM
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URBI PRAGENSI - UHI intensity in Prague (day vs. night)

WRF-SLUCM

RegCM-SLUCM  WRF-BEP+BEM

RegCM-CLM4.5

Urban area seasonal T2 dif. distribution - day (green), night (red) - Praha
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European Union

- EC Horizon Europe —

IMPETUS4CHANGE

Improving NearTerm Climate Predictions for Societal Transformation

Overarching goal ,, to improve the quality, accessibility and usability of near-term climate
information and services at local to regional scales — where impacts are most keenly felt
and on-the-ground adaptation is implemented”

Developed in some specific urban related objectives

Develop novel methods to downscale predictions to local scales

Improve assessments of hazards and translate this into usable information for local risk
assessments

Make advances towards the goal of end-to-end seamless climate services

Through transdisciplinary co-production approaches develop fit-for-purpose "Adaptation
support packs" at municipal scales through urban Demonstrators (Prague included)
Prague — test to infrastructure characteristics setting (urban zones vs. direct values), air
quality effects
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Some background on “near-term” climate

change

« Near-term climate is now - ~2035

(a) Global temperature change
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- Small difference amongst scenarios
- Uncertainy is dominated
by climate internal variability

2023 - 2035

The Internal climate variability is infrinsic
to the climate system, generated
by inferactions of its components

Adaptalab, 29 Nov. -1 Dec., 2023, Paris, France
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Some background on “near-term” climate
change

degC Temperature evolution 7

Internal variability can mitigate or exacerbate climate change

_-»" | » Near term climate evolution, relevant for
___..,---""" society and decision making !

2023 2035

Adaptalab, 29 Nov. -1 Dec., 2023, Paris, France Figure courtesy of Emilia Sanchez-Gomez (CERFACS) 11
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Fundamental Science Knowledge Co-production I 4 C

Strengthening
European
research on
L climate
change

Improved seasonal
to decadal predictions

Climate
prepared &
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i | @ and usability

Blending forecasts
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on earth system science,
climate change
adaptation, and social
science for climate action

*Some icons are from the EU

Design: Suet Chan
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- EC Horizon Europe —

IMPETUS4CHANGE

ADAPTALAB in 14C

* important part of the process of developing climate services with a real impact
e participants from different disciplines and sectors
e collaborating to develop innovative solutions for a specific problem

Adaptalab I: Paris, 29/11-1/12, 2023
creating mock-ups for the climate services that 14C is developing.
working groups exploring the services, reviewing their format, content, target audience,

visual presentation, and usability

Adaptalab II: Barcelona, March, 11-13, 2025
Adaptalab lll: Bergen, June, 16-18, 2026



funded by the Hazard Indices

 Worked with demonstrators from start of project to develop list of hazard
indices

e 19 general indices and 4 demonstrator-specific indices
* All calculated indices will be available through an online toolkit
e Details of indices given in Deliverable 4.1 report (delivered in June 2023)

1. EURO-CORDEX - full European domain

2. Existing convection permitting climate model (CPCM) simulations — various
domains

3. Calculate from simulations and emulations from WP3 — three domains



Indices in EURO-CORDEX

0.112 (~11 km) horizontal resolution

67 simulations
8 GCMs
12 ensemble runs total
15 RCMs

412 by 424 grid points
(Some variation in different models)

Indices as timeseries of 1980-2100 and for
Global Warming Levels (GWLs)

Indices available in NetCDF format
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Funded by the
European Union

Simulated outputs

out_name frequency units long_name priority priority-urb priority-conv comment

vas 1lhr ms-1 Northward Near-Surface Wind URB-CORE CONV-CORE T33 WP6

vas day m s-1 Northward Near-Surface Wind URB-CORE T33 WP6

uas 1lhr ms-1 Eastward Near-Surface Wind URB-CORE CONV-CORE T33 WP6

uas day m s-1 Eastward Near-Surface Wind URB-CORE T33 WP6

tas 1lhr K Near-Surface Air Temperature URB-CORE CONV-CORE T33 WP4 WP6
tas day K Near-Surface Air Temperature URB-CORE T33 WP4 WP6
snw 1lhr kg m-2 Surface Snow Amount WP6

sfturf fx % Percentage of the Grid Cell Occupied by Urban Area 14C-TIER2 URB-CORE T33 WP4 WP6 not in CMIP or in CF
sftlf fx % Percentage of the Grid Cell Occupied by Land URB-CORE CONV-CORE T33 WP4 WP6
sfcWind 1lhr ms-1 Near-Surface Wind Speed URB-CORE T33 WP6
sfcWind day ms-1 Near-Surface Wind Speed URB-CORE T33 WP4 WP6
rsds 1lhr W m-2 Surface Downwelling Shortwave Radiation URB-CORE CONV-CORE T33 WP6

rsds day W m-2 Surface Downwelling Shortwave Radiation URB-CORE T33 WP6

rlds 1lhr W m-2 Surface Downwelling Longwave Radiation URB-CORE CONV-CORE T33 WP6

rlds day W m-2 Surface Downwelling Longwave Radiation URB-CORE T33 WP6

ps 1lhr Pa Surface Air Pressure URB-CORE WP6

pr 1hr kg m-2s-1 Precipitation URB-CORE CONV-CORE T33 WP4 WP6
pr day kg m-2 s-1 Precipitation URB-CORE T33 WP4 WP6
orog fx m Surface Altitude URB-CORE CONV-CORE T33 WP4 WP6
mrso lhr kg m-2 Total Soil Moisture Content WP6 The mass of water in all phases per unit area, summed over all soil layers.
mrros 1lhr kg m-2 s-1 Surface Runoff CONV-CORE WP6

mrro 1lhr kg m-2 s-1 Total Runoff CONV-CORE WP6

huss lhr 1 Near-Surface Specific Humidity URB-CORE CONV-CORE T33 WP6

hurs lhr % Near-Surface Relative Humidity URB-CORE T33 WP6




FPS URB-RCC Q) s

Understand the effect of urban areas on the regional climate,
as well as the impact of regional climate change on cities,

|I URB-RCC
with the help of coordinated experiments with urbanized RCMs

Main Objectives:

» Understanding and assessing urban climate change impacts.

» Investigating interactions of urban environment with local/regional climate
for (mega)cities based on coordinated ensemble using urbanized RCMs in
CORDEX experiments.

» Assessing options for urban parameterization (UP) schemes in high-res
RCM simulations for further use in CORDEX.

» Better understanding the urban environment’s vulnerability under CC and
providing the urban CC science to underpin climate services for cities.



FPS URB-RCC
WCRP CORDEX

Phase 1: (started May 2021)

= Qverview of urban effects/parameterization schemes incorporated

= Analysis of available simulations outputs to understand CC impacts in different big
cities

= Co-developing simulation protocols and criteria for city(ies) selection for
coordinated (convection permitting (CP)) experiments.

2021

Phase 2:
= |dentify urban processes needed to be included in future RCM simulations

Phase 3 (for selected experiments):

" |nclude urbanization scenarios F CI

Phase 4:

= Comparison and added value assessment of urban effects in regional/local CC

= Assessment of knowledge on urban regional climate and CC impacts, and connection

= Coordinated (CP) experiments - validation
= Coupling to Chemical Transport Models
= Coordinated (CP) experiments with full complex urban effects under future scenarios
to climate services development 2027




W@%ERSEX Perspective/potential to support local/regional @ EPSITREREE

WCRP CORDEX

needs (expected impact)

Share of population living in urban areas is
projected to reach about 70% of the world
population up to 2050

Urban environments are
vulnerable to climate change

Improved scientific understanding and robust assessment of CC

‘I URB-RCC . . .
impacts in the urban environment supports:

* urban climate services development,

* risk management,

e city planning,

* development and proposing adaptation or mitigation measures to

minimize e.g. the health effects, air-pollution exceedances, ...
Demonstrated connection to end-users will play important role for city selection



» VVyznamny efekt méstskeho prostredi na atmosférické podminky a klima, jehoz vyznam s rostoucim

(4

podilem populace zijici ve meéstech roste

» SoucCasneé technologie umi tento vliv dobre zachytit, tepelny ostrov je jasné identifikovan v modelovych
simulacich v souladu s pozorovanim, tedy predevsim v lété a nocCni dobe, a zvlasté za vyznamnych
termickych extremnich situaci, tj. predevsim v tzv. horkych vinach

* \lysoké rozliSeni sou¢asnych numerickych modelt dosahlo méfitka mésta, nelze je nadale ignorovat,
moznost lokalizovanych simulaci, predpoved pocCasi pro mesta realitou, scénare klimatické zmeny s
vyhodnocenim adaptacnich a mitigaCcnich opatreni

» Pro zachyceni vSech procesu, zvlasté pro ucely modelovani kvality ovzdusi, je tfeba komplexngjSich
parametrizaci

,Proof of concept” a dalsi zhodnoceni v ramci projektu URBI PRAGENSI a jeho udrzitelnosti, tématika
vhesena do mezinarodni aktivity CORDEX — FPS URB-RCC, EC Horizon Europe projekt FOCI, EC
Horizon Europe projekt IMPETUS4CHANGE, WMO koordinace, IPCC AR7 cyklus — Specialni zprava k
méstim, projekt PERUN — TACR/MZP Prostfedi pro Zivot

EVROPSKA UNIE
Evropske strukturalni a investicni fonqy
Operacni program Praha — pél rlistu CR




« Adaptalab 2026 Bergen (Cerven?)

 IMPETUS4CHANGE Project Meeting 2025

 Air Quality — Science and Applications (former Urban Air Quality) 2026
Praha

EVROPSKA UNIE
Evropske strukturalni a investicni fonqy
Operacni program Praha — pél rlistu CR
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