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space adaptive to seasonal temperature
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The Issue Temperature Extremes
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Extreme Cold Temperature Extreme Heat

Winter in Vilnius Summer in Vilnius

(Luksis, 2012) Extremes (Grinda, 2023)



The Case Study Vilnius Climate Context
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Vilnius situated within European Climate Zones

Updated European Map of Képpen-Geiger Climate Classification Types
(Adapted from Kottek et al., 2017)



The Issue Shifting Temperature Extremes
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Climate Change affect on Temperature Extremes

Conceptual changes in the extremes of the temperature distribution
(Adapted from Sarto & Flandoli, 2024)



The Case Study Vilnius Climate Context
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(Ministry of Environment of the Republic of Lithuania, 2024)



The Issue The Effected Space Surrounding Us

Decreased
physical activity

Isolation

Mental and
Physical Health
problems

Extreme Cold affecting Public Space Problems of Extreme Heat affecting Public Space

Interchange public spaces effected by winter Civic public spaces effected by heatwaves

(Zidra, 2027) Temperature Extremes (Tribouillard, 2021)



Research Underpinning Research Question
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How could public spaces in Vilnius,

Lithuania be adapted to seasonal

temperature extremes, while

simultaneously fostering social well-
being throughout the year?
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Temperature Effected Public Space

Public space exposed to cold stress (photo taken by author)



Research Underpinning Conceptual Framework

Children Elderly

Sensitivity ~

Hazard
Heatwave

—_

Hazard
Cold Spell

Adaptive
Public
Space

—_——— o

v

-

-

-
——"’



Research Underpinning Concepts

Vulnerability

Exposure Sensitivity Adaptive Capacity



Vulnerability to Extreme Temperatures Exposure

Exposure

The uneven distribution of heat across urban
areas, that is amplified or suppressed by
the reflective, heat-storing, and conductive
properties of urban materials and vegetation.

Heat in the Built Environment

Different urban environments with their overlayed Land Surface Temperature

10



Vulnerability to Extreme Temperatures

Measuring Exposure
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Temperature Exposure Overlap Diagram

Exposure classification levels, that allow a comparison between temperature extremes within a matrix
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Temperature Extreme Exposure Map

Spaces with exacerbated Temperature Extremes due to urban morphology
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Vulnerability to Extreme Temperatures Sensitivity

Sensitivity

The degree to which a system or population can
endure its effects without experiencing lasting
harm. It varies depending on socio-economic

and health factors, with vulnerable groups.

Sensitive Demographics
Elderly experiencing heat (Garcia & Bloomberg, 2022) and A child adapting to winter (taken by author)
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Vulnerability to Extreme Temperatures

Identifying Sensitivity
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Urban Block Sensitivity Diagram

Ternary Diagram illustrating an urban block’s demographic proportions

0-10 Elderly/ha

10-20 Elderly/ha
20-30 Elderly/ha
30-40 Elderly/ha
40-50 Elderly/ha
50-60 Elderly/ha
60+ Elderly/ha

Transportation corridors

Intermediate zone

Inner Core

A N—

0 2.5 5km

Temperature Extreme Sensitivity Map

Map showing areas with high proportions and densities of sensitive groups
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Vulnerability to Extreme Temperatures Adaptive Capacity

Adaptive Capacity

The ability of a system or population to adjust
its characteristics and behaviour to better
manage current and future stresses. It includes
strategies such as leveraging social networks,
taking up protective behaviours, and accessing
cooling or heating resources.

Mobility & Accessibility to Shelters

Top left - covered stairs in Trails, Canada (Bertrand, 2020); Top right - climate Shelter Network in Barcelona (Barcelona for Climate, n.d.); Bottom left -
sustainable rapid public transport (Vilnius Green Capital, 2025); Bottom right - natural spaces suitable for recreation (Balandis & LRT, 2021)
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Vulnerability to Extreme Temperatures Mapping Adaptive Capacity

I A1 Possible adaptation approach
[0 A2 Possible adaptation approach (Destination) : ;
I A2 Possible adaptation approach (Movement) : s
A3 Possible adaptation approach ’
[ A4 Possible adaptation approach

‘‘‘‘‘

‘ I
|
Adaptive Capacity |

| Moderate :

| Adaptive Capacity . ‘

| (Requires protected paths) :
............................................... ) lelted

' . Adaptive Capacity

| - (Requires public transport)

| |

300 m. 800 m.

Proximity Adaptive Capacity Diagram

Distances and ranges that define the available adaptive capacity approaches

5km

Adaptive Capacity to Temperature Extremes Map

Map showing the spaces that increase a person’s adaptive capacity
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Vulnerability to Extreme Temperatures Vulnerability

Vulnerable City Core
Due to high heat exposure and medium sensitivity, although
the region does exhibit high adaptive capacity (Cinga, n.d.)

B 0

Vulnerability to Temperature Extremes Vulnerable City Periphery

Vulnerability framework, which examines the risk of temperature extremes from 3 aspects: Exposure, Sensitivity and Adaptive Capacity Due to high cold exposure, high sensitivity, and most limited adaptive capacity
(photo taken by author) 16



Contextualising Vulnerability

Assessing Vulnerability

Built Types

Gijit <

Compact Highrise (LCZ 01) Compact Midrise (LCZ 02)

Open Highrise (LCZ 04) Open Midrise (LCZ 05)

3203 ha (23.2%)
377734 Residents (67.6%)

15 ha (0.1%) 392 ha (2.8%) 50 ha (0.3%)
725 Residents (0.1%)

26798 Residents (4.8%) 13739 Residents (2.5%)

N

Open Lowrise (LCZ 06) Large Lowrise (LCZ 08) Sparsely Built (LCZ 09)
5833 ha (42.3%) 2606 ha (18.9%) 1676 ha (12.4%)
101297 Residents (18.1%) 11502 Residents (2.1%) 26885 Residents (4.8%)

Land Cover Types

Dense Trees (LCZ A) Scattered Trees (LCZ B) Low Plants (LCZ D) Bare Rock / Paved (LCZ E)

Urban Form & Climate Types in Vilnius

Classification scheme of Built types (above) and Land cover types (below) (adapted from Stewart and Oke, 2012)

Medium Heat Exposure High Heat Exposure

Light Heat Exposure

Level 02

*

Light Cold Exposure

(LCZE)

(LCZ A)

Medium Cold Exposure

Exposure Assessment

High Cold Exposure

Levels of Exposure of each Local Climate Zones in Vilnius, represented in a spatial matrix
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Contextualising Vulnerability Defining Adaptation Goals

Exposure Indicator Sensitivity Indicator Adaptive Capacity Indicator
Required Focus Goals Required Urgency Goals Possible Adaptation Approaches

d $
E‘ Y 'I E‘ o=

iR iR

Covered in Cold Plains Safe Children Risk-Free Elderly

Seasonal Spaces Resilient Communities Shelter-in-Place Sanctuary Routes
\& > \C > \2 J & )
Adaptation Focus Goals Adaptation Urgency Goals Adaptation Approach Goals
Temperature Adaptation Goals relating to urban Temperature Adaptation Goals for sensitive Possible Approach Goals to Temperature
morphology groups Adaptation

18



Contextualising Vulnerability Setting Adaptation Requirements
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i Reduce / Minimise e Protect / Shelter

Open Low-Rise

T Increase / Add O Redevelop / Improve

Vulnerability based on Vilnius Urban Form

Vulnerability results contextualised within the 3 major Vilnius Urban Climate Types
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Public Space Adaptation

Intervention Sites

01 - Naujamiestis Blocks
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Cool in Density
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Safe Children
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Seasonal Spaces
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Risk-Free Elderly

U

Covered in Cold Plains

. .
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Resilient Communities
. .

Sites of Interventions

Chosen sites with typical characteristics of the studied Urban Climate Types

Compact Midrise (LCZ 2)

. Site of Intervention - Site 01
Open Midrise (LCZ 5)

. Site of Intervention - Site 02
Open Lowrise (LCZ 6)

. Site of Intervention - Site 03
Other Built Environments

0 2.5 5km

Sites located in Vilnius

Vilnius urban fabric classified to the three main Urban Climate Types 20



Public Space Adaptation Intervention Sites

Compact Midrise (LCZ 2)
Open Midrise (LCZ 5)
. Site of Intervention - Site 02
Open Lowrise (LCZ 6)
Other Built Environments

Site 02 - Karoliniskés Residential Neighbourhood

% 2 o e ; - B

Seasonal Spaces

O —
B

Risk-Free Elderly

0 2.5 5km

Site of Interventions Site located in Vilnius

Chosen sites with typical characteristics of the studied Urban Climate Types Vilnius urban fabric classified to the three main Urban Climate Types 21



Developing Solutions

The Pattern Language

Focus Goal

Urgency Goal

Adaptive
Capacity

Approach Goal

realm lowers health risks and
increases comfort during heatwaves
or hot periods in dense and compact
environments.

Aligned patterns are marked with the
associated symbol:

>

opportunity for residents, that do not
have adequate adaptation
possibilities and are more susceptible,
such as elderly, to adapt to
temperature extremes.

Aligned patterns are marked with the
associated symbol:

services as shelters from temperature
extremes creates accessible and
prepared refuges, that are equally
managed.

8 (e ) (e BY(¢
Explanation: W Explanation: Explanation:
Dense and compact urban environments @ Older people are sensitive to temperature Adapting public services as shelters from
absorb and retain heat, amplifying the extremes due to agerelated health temperature extremes ensures that vital
urban heat island (UHI) effect. This conditions. Pensioneers typically have less community spaces, such as libraries,
problem arises due to the heat-absorbing adaptive capacity for their reduced mobility parks, schools, community centres or
materials like asphalt and concrete, limited and limited resources. Many elderly transit  hubs, can  function as
vegetation, and restricted airflow caused individuals rely on nearby public spaces for climate-prepared  refuges  for local
by closely situated buildings. As a result, exercise, social interaction and daily residents and visitors alike. These spaces
urban spaces can become overheating routines, although these areas often lack can provide relief during extreme heat,
zones, particularly during heatwaves, temperature adaptations that ensure while also serving as warm shelters.
o = = leading to increased health risks such as comfort and safety. Adapting public Adapting existing public buildings is a more
heat exhaustion and  dehydration, spaces with temperature responsive efficient, sustainable, and equitable
especially for sensitive populations. To design can promote active aging and strategy by directing resources towards
ensure outdoor comfort, encourage social ensure social cohesion for spaces that infrastructure improvement. Although, to
activities, physical exercise and economic have older populations. address current spatial inequalities in
A . activity, these compact urban ialee ey some areas, expansion of well-managed
Coolin Densny environments have to primarily focus on Risk-Free Elderly Shelter-in-Place shelter network enhances climate
Cooling strategies within the public reducing exposure to heat. Sheltered meeting spaces provide an Adapting  nearby indoor public resilience, ensuring no community is left

behind

Aligned patterns are marked with the
associated symbol:

& ) \& J 7 \& b A \& )
(e ) (s ) (s A\
Empirical Back-up: Empirical Back-up: Empirical Back-up:
Forests reduce heat through shading and Urban gardens integrate nature-based Multi-modal transport refers to a person’s
evapotranspiration, lowering temperatures solutions into the built environment, use of many modes of travel to reach their
by up to 1.5°C. Field studies have shown supporting  social cohesion, mental @ destination instead of a single mode, such
that larger green spaces provide higher well-being and ecological resilience. @ as private vehicles. While this method is a
temperature reduction, with the effects Gardens act as microclimate buffers more environmentally beneficial and
extending over a 350m distance from the reducing urban heat and improving the air @ increases the use of public transport
green space boundary. quality. Additionally, these spaces provide 7%' systems, its success is dependent on
opportunities for urban agriculture and comfortable transitions and transforming
environmental education. & car-oriented habits. Multi-modal systems
Practical Implicati ) are essential for people to travel with
ractical Implications: limited movement abilities
Practical Implications: @3 N A
g I Practical Implications:
Urban expansions or densification should N =
opment around large urban| Design that allow
. ffore while integrating connectivity to N i continuous transitions between different
Staying on the Edge T IR Courtyard Gardening Multi-Modal Routes modes of wravel, Ensure paths connect o
Developing near natural areas while EESETAEER] promoting a transitional Interactive green spaces encourage Designing multi-modal routes interchange nodes and are i d"’"r
i iri i reen space to [f intrusion 13| icipati i ivi i i 2  accommodating
preserving Thelr \nteg_rlly ensures easy gnsure IFz))cal il e pamc!patlon and communal worqug, these environments. enha_nces Co_nnectlvny by_ integrating strollers, wheelchairs, and slower walkers,
access to high quality green spaces, cologica preservation fostering  community  ownership. walking, cycling, and public transport . i
promoting well-being and ensuring Adqitionally, increased and options, ensuring ) adaptable parking and repair
thermal comfort. (ram et ol 2019) maintained X greenery reduces (Hanson etal, 2021; movement across the city. (Environmental Resilience Institute, 2025;
N . exposure to heat. One More Tree Foundation, 2024) | Fuetal, 2024)
N 7\ o AN I\ %

Example Patterns in each Category

Pattern categories, that regulate temperature through their design elements, offer user-selected spaces, that improve social or physical well-being, and design measures that
improve a person’s ability to adapt, by ensuring better movement, accessibility to shelters, temporary exposure reductions or designs encouraging community resilience
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Public Space Adaptation Intervention Site

Flat Plateau

~
v

TV Tower
District Centre

River
Residential District

Karoliniskés Slopes

Sudervélés Slope

0 250 500m

Karoliniskés Neighbourhood
Exploring the Modernist housing areas (Photo: Bauras, n.d.)
23



Public Space Adaptation

Potential Spaces for Adaptation

)
s

Y N W

Shelter-in-Place

Potential Spaces for Adaptation

Karoliniskes residential district with Adaptation Goals and design strategies building up to new Structure Patterns

Garden
Communities

Oasis Corridor

HLHLE g

JZ-HIHHIIIIHHIIIIIIHIIIIIII]_j

Schools for
Everyone
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Public Space Adaptation

Adaptation Goal Positioning

Nature Structures

Environmental Analysis - Natural cool places

I Natural areas / Forests

I Natural water bodies

I Buildings

— Contour line & Ground elevation

Comfort Trails

Public Buildings /N Public - Private Spaces
Public Service Analysis - Possible indoor shelters 0 250 500m Neighbourhood visibility analysis - Personal adaptation spaces 0 250

I Buildings

I Public kindergarten (possible shelter)
I Public school (possible shelter)

I Retail services (possible shelter)
Public buildings (shelters)

Restricted education grounds

[ Education buildings (shelters)

l High visability - Open Public
Low visability - Enclosed Private

Shelter-in-Place

Community Refuge

25



Public Space Adaptation Pattern Selection - Social Well-being

Entrance
interface

I Gardening

N Sporting areas

"1 Play areas

Nature spaces

© _ 1 High interaction spaces
.% Area of observation

I Fenced-off areas

Our Home Entrance

Community
seating

Central Civic Spaces

Apartment front
gardens

©®0000

m

The Community House

W

Neighbourhood’s Social Spaces Dominant Spaces

Public space distribution and valued social spaces Fieldwork documenting spaces and choosing patterns
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Public Space Adaptation Pattern Selection - Exposure Reduction

j g A
I Buildings
1 High heat absorption walls
[ Downdrafts from tall buildings
. ®®e Trees and vegetation
[ Paved surfaces
| €> Wind corridors
Natural cooling spaces i
@® Wind-chill index recordings on site
WBGT recordings on site

Tall building
downdraft

Extruding Podium

Vehicle dominated
space

Shielded Parking

Unutilised old
trees

Heat sink
surfaces

; . 2 [q’ " 7 Cool Env;alope
Neighbourhood’s Thermal Comfort Dominant Form Qualities
Form properties that influence space thermal quality Fieldwork documenting spaces and choosing patterns
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Public Space Adaptation Pattern Integration - Space Transformations

I Buildings, bordering the potential transformation spaces
I New construction buildings
Community Refuge Goal (A1): . B -
IR Residential courtyards to redevelop and introduce gardening = g T o
Comfort Trails Goal (A2):
B Local streets to create resting spots and plant continuous vegetation
Shelter-in-Place Goal (A3):
I Schools to connect with and integrate within the residential areas

<%

Community Refuge

Shelter-in-Place

Potential Adaptation Vision Open Mid-rise Transect
Karoliniskés residential district with possible large-scale adaptations strategies Axonometric drawing of public space adaptation strategies
28



Public Space Adaptation

Pattern Integration - Community Refuge Goal

Comfortable social outdoor
spaces

Comfortable social indoor
spaces

Service spaces designated
outside the courtyard

Community Garden Adaptation

Modernist micro-district courtyards adaptated for both temperature extremes

Adaptation
Goal

Community Refuge

Community participation and regular
upkeep ensure that local outdoor
temperature shelters, situated within
blocks, are functional to protect the
neighbouring population.

Explanation:

Community participation and regular
upkeep are essential to ensuring that local
sheltered spaces remain functional and
accessible for those in need. For urban
environments that do not have public
services or are low-income, bottom-up
collective neighbourhood spaces can act
as primary adaptation spaces for lower risk
hazards. For these areas to be transformed
to better adapt to temperature extremes,
engaging  residents  through  active
involvement fosters responsibility to help
and maintain these communal spaces
safe.

Aligned patterns are marked with the
associated symbol:

i

[
L
s

Degrees of Publicness

Solution Patterns

integrated within
the Strategy

I
F g
a4

Residents’ Land

/ \: ‘v\)

(A r‘é )
\X\? )

N
Second Envelope

Shieldéd Parking

Temporary Enclosed

New (Site-specific)
Developed Pattern

Garden Communities

Empirical Back-up:

Increasing vegetation to moderate extreme
heat by removing parking enables full green
coverage. Small one storey structures
within the courtyard slows down wind
proving protection during cold ~periods
Adaptation to temperature extremes s
achieved through different zones: outdoor
gardens offer cooling during heatwaves,
while extended building entrances and
small structures such as greenhouses
provide meeting and socialising spaces,
that are comfortable during extreme cold

Inner residential courtyards into
car-free garden spaces co-managed
by resident collectives support
climate resilience and social cohesion

Practical Implications:
Convert inner _courtyards  to
Include  densely

(Developed through Design)
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Public Space Adaptation

Pattern Integration - Comfort Trails Goal

Residence Space
'Residence Space

Residence Space

NO Il I, 7 7 II, II, Il I, 7 NO
6m 2m 2.5m 3.5m 2.5m 6m 2m 6m 2m 2.5m 3.5m 2.5m 6m 2m
25m Tm 1m Tm Tm 2.5m 25m Tm 1m Tm 1m 2.5m

Residence Space
Residence Space

Residence Space

pa Z L L Z L. P4 L Z Z

NO ' 7 7 7 7 d NO d d 7

6m 2m 2.5m 3.5m 2.5m 6m 2m 6m 2m 2.5m 3.5m 2.5m 6m 2m
25m Tm 1Im Tm Tm 2.5m 25m ITm 1m Tm 1Tm

Safe connecting spaces
during cold spells

Safe connecting spaces
during heatwaves

Oasis Corridors Adaptation
Irregular canyon transformation into an “Oasis Corridor” and optimisation for a
heatwave and coldspell conditions at noon (H/W = <0.30)

Adaptation
Goal

Comfort Trails

Ecological corridors that connect
urban areas to large natural spaces
offer protection, rest and comfort
along the way.

Explanation:

Ecological corridors and large natural
spaces offer safe, comfortable and
accessible paths that protect people from
temperature  extremes. These green
connections provide shade, windbreaks
and sheltered rest areas, creating thermal
refuges during both heatwaves and cold
spells. By maximising solar exposure in
winter and offering cooling canopies in
summer, they ensure year-round comfort
and encourage active mobility and
well-being. Together with reducing urban
heat islands effect, these corridors support
biodiversity and  habitat  continuity.
Connection with nature ensures inclusive
and equitable spaces for nearby
communities.

Aligned patterns are marked with the
associated symbol:

Solution Patterns qg—ni] ]
ol ® ®
@

(2]

‘ &

Urban Hike

integrated within
the Strategy

Green Shades Green Windbreaks

Two Wheels Less Urban Stepping Stones

B

New (Site-specific)
Developed Pattern

Oasis Corridors

Shaded and vegetated local streets
with resting zones, that provide wind
protection, ensure continuous,
temperature  robust paths  for
pedestrians and cyclists.

Empirical Back-up:

Local streets are essential to protect from
exposure to temperature extremes, as they
play a key role in connecting homes,
amenities and larger natural areas.
Strategic vegetation zones allow trees to
develop a large canopy, which provides
shading for summer. Encircled resting
points with green windbreaks ensure cold
weather comfort.

plications:
ets ntinuous tree rov

enclosed seating
Ensure a large green space between

le and SUEGRspaces to collect

(Developed through Design)
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Public Space Adaptation Pattern Integration - Shelter-in-Place Goal

Adaptation
Goal

Explanation:

Adapting public services as shelters from
temperature extremes ensures that vital
community spaces, such as libraries,
parks, schools, community centres or
transit  hubs, can function as
climate-prepared  refuges for  local
residents and visitors alike. These spaces
can provide relief during extreme heat,
while also serving as warm shelters.
Adapting existing public buildings is a more
efficient, sustainable, and equitable
strategy by directing resources towards
infrastructure improvement. Although, to

address current spatial inequalities in
some areas, expansion of wel-managed

Shelter-in-Place shelter network  enhances  climate

Adapting _nearby indoor _public resilience, ensuring no community is left
services as shelters from temperature behind
extremes creates accessible and Aligned patterns are marked with the
prepared refuges, that are equally associated symbol
managed.

\ \

Solution Patterns |, J i =
integrated within | ° ® e e .
the Strategy

oooH .

If

Neighbourly Help

Cool Envelope

] e’

Door to Door Opening Up Cooling Centre Heat Bank

"\

)

Enclosed and fenced-off Large open left-over Distinction between private Adding functions to the New (Site-specific) [
education grounds spaces from modernist education grounds and shared residence, such as a centre Developed Pattern
urban planning grounds between two schools  park and gardens rows.
and the residential block

Empirical Back-up:

Accessible school grounds with clear
entrances and dedicated public functions,
such as libraries, transform the school into
an important node in the surrounding
space. By reshaping the placement of
buildings and fencing, these spaces can
become more inclusive. Renovated or
highly insulated buildings can provice
adequate indoor shelters that do not require
large amounts of energy to sustain.

]
%
o
[ ]

®e00®

Practical Implicati

Redesign school [

such as libraries,

which could be shared with the public.

Schools for Everyone Adaptation Schools for Everyone

. . . “ ' . Better integrated education grounds s I hool building on

Education grounds transformation into “Schools for Everyone” illustrated in plan into residential environments provide e cigc o e ocrate o acive

a nearby multi-functional space, that plintl B with passive

serves both: a8t ishefiers. anid insulation and  ventilation,  enabling

; low-energy use as heating/cooling
community hubs. shelters

(Developed through Design)
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Public Space Adaptation

I Buildings, bordering the potential transformation spaces
Il New construction buildings
Comfort Trails Goal (A2):

Sanctuary Routes Goal (A4):

B Space to increase vegetation and reduce traffic within streets
I Space toincrease vegetation and connect green zones inside courtyards

: New public transport stops

E== Space to increase public transport mobility and reduce heat exposure r ©
&> Roundabout fountains to increase humidity

=5 Parking streets to remove vehicles from block interiors
== Overhead shading structures in shallow street canyons

g L ]
100 200 300m

Il Buildings, bordering the potential transformation spaces
Il New construction buildings, that can substitute shelters
I Current indoor shelters - education buildings and shops

Community Refuge Goal (A1):

Shelter-in-Place Goal (A3):

%% Collective gardens to redevelop to optimize outdoor thermal comfort

Sanctuary Goal (A4):

Pattern Integration - Other Cases

.

ey

= Spaces adjacent to public transport to develop as retail hubs
=== 10 expand walkability and public transport in regional and local roads

L

s,
S0 ace’s

Wil

Transformation Vision for a Compact Mid-rise Environment

o AN
Naujamiestis eighbourhood with possible large-scale adaptations strategies

g b <3
Transformation Vision for an Open Low-rise Environment

Northern Verkiai Territory residential district with possible large-scale adaptations strategies
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Public Space Adaptation Transforming space through patterns

o
°
-

3\
)
DHOTe Q

A\

DB

Open Mid-rise Interventions
Open mid-rise LCZ interventions phasing
dependant on future risks 33



Public Space Adaptation ENVI-met simulations - Status Quo

AANAAARARAARNARAARARRA AR
AANAAAAARANAAARARNA RN AR

Il <32.00°C 47.00 °C New Developed Patterns: Il <200°C 575°C New Developed Patterns:
I 3500 °C 50.00 °C AT - Garden Communities a Il 27/5°C 6.50 °C A1 - Garden Communities a
I 38.00 °C [ 53.00°C A2 - Qasis Corridors 3 B 3.50°C [ 7.25°C A2 - Oasis Corridors 3
[ 41.00°C I 56.00°C A3 - Schools for Everyone [ 4.25°C N 8.00°C A3 - Schools for Everyone
44.00 °C Il >59.00°C 50m 5.00°C Il >875°C 50m
Current Situation during a Heatwave Current Situation during a Cold spell
Perceived temperature values during a typical heatwave Perceived temperature values during a typical cold spell
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Public Space Adaptation ENVI-met simulations - Redesigned

AANAARAARAARAARARRARR AR
AANAAARAAAARNA AN AR

Il <32.00°C 47.00 °C New Developed Patterns: Il <200°C 575°C New Developed Patterns:
I 3500 °C 50.00 °C AT - Garden Communities a Il 27/5°C 6.50 °C A1 - Garden Communities a
N 38.00 °C 53.00 °C A2 - Oasis Corridors 3 N 350°C 7.25°C A2 - Oasis Corridors 3
41.00 °C N 56.00°C A3 - Schools for Everyone 4.25°C [ 8.00°C A3 - Schools for Everyone
44.00 °C I > 59.00°C 50m 5.00 °C Il >875°C 50m
Transformed Situation during a Heatwave Transformed Situation during a Cold spell
Perceived temperature values during a typical heatwave after Implementing adaptation strategies Perceived temperature values during a typical cold spell after Implementing adaptation strategies
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Evaluation Two Evaluation Methods

Pattern Workshop

Testing the usability and clarity of the developed patterns
(taken by author)
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Evaluation Interconnected Solution Patterns
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Integrated cold pockets within public spaces provide essential N . j ’
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heat relief through evaporation. V=N | :
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EMPIRICAL BACK-UP: Studies have measured that pocket parks, small layout \\\‘ |
. densely vegetated areas, improved thermal environment 25 %
during heat extremes not limited to the area itself, but = \ ot {
P~ |
o |

extending up to 100m. from the park boundary. \ §
\ |

Additionally, these spaces showed high potential in \ J
. promoting mental and physical well-being. (Balai i [ ﬁ
I Kerishnan & Maruthaveeran, 2021; Ma et al., 2022)
. .‘ PRACTICAL IMPLICATIONS: Design dense compact urban environments to include ci7
1 I. strategically placed cold pockets every 200m. in high
Scan Me!

activity areas, providing opportunities for heat relief. Place

these spaces on the edge of ventilation corridors to allow

wind patterns to extend the cooling effect further.

Incorporate seating and social functions to encourage use ™
of these microclimates throughout the day.

Pattern Atlas Interactions
lllustrating Complementary patterns, that synergies together, Alternative patterns, that can be substituted, Conflicting patterns,
that require compromising and Embedded links, which specify patterns that are necessary for the other pattern to operate.



Conclusions Recommendations

AN\

2550,
a

Incorporate Vulnerability within Adaptation Planning Utilise the developed Adaptation Patterns as Urban Design Tools
Incorporate Vulnerability frameworks within future urban adaptation plans, green action plans Utilise the developed Adaptation Patterns to adapt public spaces and transform the current urban systems to become
and city development plans temperature robust or adapted urban systems. (Photos: Vilnius Green Capital, 2025) 38
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Thank you

Kristupas Kadys

First Mentor: Dr. Daniela Maiullari
Second Mentor: Birgit Hausleitner
June 17th, 2025
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