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Staderna skapar sitt eget klimat

Den urbana varmeoeffekten
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“Urbana varmeoar forstarker ofta effekterna av
varmebodljor i stader.” (IPCC, 2018)
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In Fig. 3, the full line presents the Monthly mean of London, as given in the Table, the dotted
line that of the country; the horizontal lines a-b c-d are on the respective annual Means; and both
curves are on the same scale.
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“Urbana varmeoar forstarker ofta effekterna av
varmebodljor i stader.” (IPCC, 2018)

In Fig. 3, the full line presents the Monthly mean of London, as given in the Table, the dotted
line that of the country; the horizontal lines a-b c-d are on the respective annual Means; and both
curves are on the same scale.



staden - en mosaik av olika mikroklimat
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”lokala klimatzoner”



Dynamisk nedskalning av stads klimatet

Global Climate Model (GCM)
EC-Earth3

upplosning: ca. 80 km
(upp & ) Regional Climate Model (RCM)

HCLIM43-AROME
(ca. 12 km)

Convection-Permitting model (CPM)
HCLIM43-AROME

Land Surface model (LSM)
SURFEX offline
(ca. 300 m)

Radiation model  CFD model
OpenFoam

Solweig




Handelsebaserad dynamisk nedskalningsteknik

Urval av 3 somrar i sédra Sverige som
representerar olika klimatforhallanden
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Dessa perioder nedskalades under 3 ”Specific Warming Levels”

|
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SWLO.9 (historisk)

0.9°C varmare an under
forindustriell tid

SWL2

2°C varmare in under
forindustriell tid

SWL3

3°C varmare an under
forindustriell tid

[ ”Specific Warming Levels” (SWLs) motsvarar specifik temperaturdkning oavsett ndr denna punkt nas i framtiden




Varmestress indikatorer

Stralningstemperatur

< Direct shortwave radiation
Shortwave radiation l

diffused by the sky
< ~ - Shortwave radiation reflected
Longwave radiation e~

Evapotranspiration

Naboni et al., 2020

Universal Thermal
Climate Index (UTCI)

It combines four key
meteorological variables.

\ It analyses air temperature, mean radiant
temperature, wind velocity, and humidity.

)

Mean Radiant
Temperature

Humdity Air Temperature

B Powered by a
. sophisticated model
of human physiology.

The model simulates the body's
thermoregulatory responses, including
an adaptive clothing model.

UTCl is an “Equivalent
Temperature” measured in °C.

It is the air temperature of a standard
environment that would cause the same
physiological stress.

Below 0 °C :
Moderate to Extreme ‘g A No Thermal Strong to Extreme
Cold Stress &’ Stress Heat Stress



Visualisering —
2 forskningsprojekt

* BRIGHT — Formas

* Immersive Analytics for Urban Heat —
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|A4UH

undersdka anvandningen av immersiva miljoer for
visualisering och utforskning av effekterna och de
bidragande faktorerna vid (extrema) vaderhandelser i
urbana omraden, med fokus pa att kartlagga och forsta
forekomsten av urban varme i Norrkdopings kommun



Source: kartor.norrkoping.se

Source: Internal Project Prototype.

Meteorological e
Observations = Contextual Urban
Sensor Measurements Planning Information
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Project Interface(s): Immersive A
Contextual Urban Climate Analysis

: Regional Urban Climate
* Climate Characteristics

Models

Source: SMH and SMVIHL Source: SMHI (via Isabel Ribeiro).



|A4UH

Global Climate Model (GCM)
EC-Earth3
(upplosning: ca. 80 km)

Regional Climate Model (RCM)
HCLIM43-AROME
(ca. 12 km)

Convection-Permitting model (CPM)
HCLIM43-AROME

(ca. 3 km)

Land Surface model (LSM)
SURFEX offline

Radiation model  CED model
Solweig OpenFoam
(ca. 1m)
N
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|A4UH

Virtual Reality

Year 1: Immersive Analytics

tracking sensor _l head-mounted display

3D gestural input

computer-generated, three-dimensional,
interactive virtual environment

physical real-world space
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24 h
e 7 dagar

Time Step

(hourly min/max)

Time-Series
(min/max of 7-day hot summer period)




|IAAUH — video demo
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|A4UH

) Simuloton: Hot Summes Prod A Temportue (2




BRIGHT

Global Climate Model (GCM)
EC-Earth3

upplosning: ca. 80 km
(upp - ) Regional Climate Model (RCM)

HCLIM43-AROME
(ca. 12 km)

\ SRS Convection-Permitting model (CPM)
‘ ) ' HCLIM43-AROME
(ca. 3 km)

Land Surface model (LSM)
SURFEX offline
(ca. 300 m)

Radiation model
Solweig




BRIGHT

* Web-baserad
 Stakeholder tillganglighet

* Flera stader
* Norrkdping
* Linkdping
* Stockholm

* Hogupplosta detaljer (MRT, UTCI)




BRIGHT
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BRIGHT
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BRIGHT
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BRIGHT Visualization Tool

Select a City Scenario:

==

Development Build
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