EUROPEAN COOPERATION
IN SCIENCE & TECHNOLOGY

¢

V v\,\..

i)
r .




Introduction to the proposal with overall concept and key objectives




Introduction to case area

Location between Garden are and Hills

Free Spaces within urban fabric

Island area urban fabric
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Introduction to case area

Public open spaces Maximilians platz as a node Historic importance of area
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Low Interest-High Influence

Local and National Authorities

Public Representatives fusidiig Bodies Higk ln‘terest-Higl\ Influence

uropedn Unio ;
t PEAR: YINOK Emergenc5 Services

Tourists

Urban Services

Heritage Authorities

Energy Providers

Munici'oalitg/Ao{minis‘tmtion
City Hall Emplogees

UNESCO World Heritage Center
Event Orgadnizers

Architects/Urban Planners
Contractors

Residents (Island)

Local Markets Citizens

Research Contributors

high Interest-Low Influence



Climate Risk
Statement

The Island District of Bamberg World Heritage Site faces
growing climate risks from rising temperature extremes,
projected to reach up to 35.3°C in the long term, driving heat@ |
stress, intensified precipitation, and freeze—thaw cycles thc N—
accelerate material decay. This directly affects the distriféfff g

. RS

“well-preserved medieval town” character, particularly the wa i

Without effective adaptation, these combined stresses threaten
not only individual structures but also the spatial relationships
and integrity that sustain the site’s Outstanding Universal Value.
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LONG TERM
MID TERM

2081-2100
NEAR TERM 2041-2060

2021-2040 35.3°C
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Multi-criteria Analysis Summer 2014 to 2025
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1. TEMPERATURE RISE

* Global and regional warming

» More frequent and intense
heatwaves

» Higher ambient and surface
temperatures

CASCADING EFFECTS OF RISING TEMPERATURE

Impacts on Historic Buildings and Urban Heritage

2. HEAT ISLAND
INTENSIFICATION

 Urban heat island strengthens

» Heat trapped by dense built
environment

* Elevated surface temperatures
of roofs, walls and pavements

Reduced durability « Higher maintenance demand « Loss of historic value

3. MOISTURE
INSTABILITY

* Increased humidity near water

« Irregular drying and wetting
cycles in materials

* Moisture accumulation in
pores and joints

4. DROUGHT-FLOOD
TRANSITIONS

* Rapid shifts between dry
and wet conditions

 Stress on drainage systems
and foundations

* Increased material fatigue

e

CITFEIRCY

RESULT: ACCELERATED MATERIAL DEGRADATION

“@©-@-®

5. FREEZE-THAW
CYCLES

» More frequent freeze-thaw
events

« Expansion and contraction
of water in pores

» Micro-cracking and surface
fragmentation

IMPACTS ON HISTORIC
MATERIALS
v—&/e\ﬁ——\g .
' [m @ 4’ @ ﬁ PLASTER TIMBER ORNAMENTS & JOINTS MASONRY
P LR Cracking, scaling, Detachment, blistering, Swelling, shrinkage, Erosion, salt crystallization, Mortar degradation,
loss of surface loss of cohesion biological decay joint failure

salt damage, spalling
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KEY APPROACH:
LESS IS MORE

- Ludwig Mies van der Rohe



o Historic Urban
Landscape o e
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| Maxplatz New City Hall
] : Hazard Exposure Sensitivi
o Local Climate Risk = K
and Sensitivity & 07 eee /‘ oz
Assessment i e
Increasing High pedestrian density Stone pavements
temperatures & Peak tourist hours Stone facades
heat stress SW orientation Lack of airflow
. Building Scale Urban Scale
e Multi Scale Strategy: (New City Hall) (Maxplatz)
BUllding + Plaza « Primary focus

+ Hidden PV on
non-visible roofs

of intervention
+ NbS & shading

» Envelope systems
improvements  « Water-based
(internal)

cooling

AN

High solar exposure
& heat accumulation

Limited shading & vegetation
high evaporation

Visual & cultural significance
restricting interventions

Hazard: increasing
temperatures

Exposure: high pedestrian
density, SW orientation

Sensitivity: materials
& lack of airflow

Building: minimal &
reversible interventions

Plaza: NbS, shading
& water cooling

Multi-scale &
complementary approach



Synergistic
Integration of
PV and NbS

o

Application of
Conservation
& Energy
Frameworks
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(_;_(_, o) _}) Priority-Based

~Intervention Logic

Feasibility and
Governance
Approach

Monitoring and
Adaptive
Management

O

PV (Building) NbS (Plaza) i‘i}
[T
[ 1]
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| L]
Hidden PV on Mobile greenery, shading @
roof areas & evaporative cooling
e N
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G @ M &= O [
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EN 16883:2017 Visual impact Conservation rules  Material Reversibility &
ZER principles  assessment & heritage compatibility minimal
requirements intervention

PL1 - Passive Measures

\

PL2 - Energy Systems  PL3 - Smart Systems

Priori
(Priority) » Climate monitoring
@ (temperature,

+ Shading systems

in the plaza humidity sensors)

» Adaptive operation
(e.q., misting during
peak heat)

S5+ Surface cooling

( roof areas
l (vegetation & water)

Ao
[T =7 i
Municipality Public funding for Scalable & modular
(City of Bamberg) implementation & solutions to reduce

maintenance

as main actor

’f?
L

Sensors in plaza
& building

long-term costs

— —

ik

Real-time monitoring
of microclimate

Adjustment of systems
(e.g., shading, misting
intensity)

Energy generation =
building (low visibility)

Cooling & climate adaptation -
plaza (high impact)

Maximum performance
without compromising
heritage value

Evaluate all interventions
with conservation
& energy frameworks

Stepwise priority ensures
effectiveness &
resource efficiency

Collaborative, cost-effective
& scalable implementation

Feedback-based approach
for continuous improvement
& climate resilience



Effective adaptation: Risk Mitigation

Nature + Social

Material-based Nature-based Wellbeing Based

EN: 16883



1. Material-based

® Reduce temperature stresses
- Layers of Bio-based limewash coatings to:

-Reduce heat stress by absorption and increase solar radiation reflection.
REDUCING CONTINUOUS

TEMPERATURE MAINTENANCE
AND

STRESSES MITIGATION MONITORING

-Decrease freeze-thaw risks.
Reduction of up to 134 times of the thermal fluxes in summertime is achieved by applying NITOR

mineral mortars and coatings (Barera etal, 2014).

e Controlling moisture:
- Use of breathable plaster (e.g. lime-based) to allow evaporation (sowler et.al.2010).

- Ensure proper ground drainage to avoid rising damp.

e Continuous Monitoring and Maintenance:
- Repair cracks early to prevent water ingress
- Improve details around joints, windows, and ledges.




2. Nature-based

Large mobile canopy trees which combines:

- Shade-providing trees,
- Climate-resilient species,
- Low-impact planting systems.

Benefits

- Enhance cooling surfaces, buffer temperature

swings, and regulate moisture.

- Reduces reflected heat onto facades

- Demand minimal interventions to the historic
buildings and the square fabric and respect
the square’s heritage character.




3. Nature+ Well being Based: The Island Mistifier
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Landscape and

ISLAND MISTIFIER Landscape and Urban Planning mummm
Volume 256, April 2025, 105290 b 08

Urban heat mitigation through
| | | misting, and its role in broader
1. Social Well being Benefits blue infrastructure portfolios

(Skin temperature - O 53 deg]feeS, Seating, id@ﬂtity Xinjie Huang °, Elie Bou-Zeid ® & &, Jennifer K. Vanos °, Ariane Middel © ¢,

Prathap Ramamurthy ©f

Benefits of the Island Mistifier:

creation)
[ Open Aocess | Ediors Ghoice | Reviow |

A Literature Review of Cooling Center, Misting Station, Cool
Pavement, and Cool Roof Intervention Evaluations

1. Reduce maximum urban canyon air temperature (up to 17.5

by Flannery Black-Ingersoll * &4, Julie de Lange &, Leila Heidari &2'2 Abgel Negassa &,
Pilar Botana & M. Patricia Fabian & '~ and Madeleine K. Scammell &
(o)
C) ° Department of Environmental Health, Boston University School of Public Health, Boston, MA 02118,
USA
1 ] ] 3 3 * Author to whom correspondence should be addressed.
2. Preventive Conservation of Heritage Attributes by reducing dhor o whom corresp :

@muﬁphem 2022, 13(7), 1103; https://doi.org/10.3390/atmos13071103

maintenance frequency (Must be quantified)

Black-Ingersoll, F., de Lange, J., Heidari, L., Negassa, A., Botana, P., Fabian, M. P., & Scammell, M. K. (2022). A Literature Review of Cooling Center, Misting Station, Cool Pavement, and Cool Roof Intervention Evaluations.

Atmosphere, 13(7), 1103. https://doi.org/10.3390/atmos13071103

University of Melbourne. (2023, June 21). MIST demonstrates a context-aware outdoor urban cooling system.
https://research.unimelb.edu.au/strengths/updates/impact/mist-demonstrates-a-context-aware-outdoor-urban-cooling- eI

Huang, X., Bou-Zeid, E., Vanos, J. K., Middel, A., & Prathap, R. (2024). Urban heat mitigation through misting, and its role in broader blue infrastructure portfolios. Landscape and Urban Planning.
https://doi.org/10.1016/j.landurbplan.2024.105290
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TECHNICAL IMPLEMENTATION
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CLIMATE MITIGATION

Climate Mitigiation (Long Term):

1. CO2 equivalent of each
installation must be calculated
based on energy, material and
water requirement

Impacts that will result in

mitigation

1. Reduced Maintainance of
buildings

2. Reduced Heat Stress

3. Reduced Load on
Infrastructure.

We recommend further research
and simulation.
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PHASE 1
FEASIBILITY
STUDY &
DESIGN

Municipality / Administration — Regulatory framework & approvals
Architects / Urban Planners — Design & feasibility development
Residents (Island) — Local needs & user input
Citizens — Public feedback & inclusivity
Infrastructure Services — Technical assessment
Event Organizers — Use scenarios & programming
Local Markets — Economic integration needs
City Hall Employees — Internal coordination
Students — Innovative design ideas
Funded Researchers — Analysis

Stakeholders

PHASE 2: PHASE 3:
IMPLEMENTATION MAINTAIN &
. s MONITOR

Contractors — Construction & execution
Infrastructure Services — System installation & operation
City Hall Employees — Process coordination
Local Market — Economic activation
Event Organizers — Public engagement through events
Residents —+ Feedback & adaptation (communication)
Students — Pilot interventions
Funded Researchers — Monitoring & evaluation

Urban Services — Maintenance & daily operation
Regional Authorities & Government — Policy & governance
National Funds — Financial sustainability
Advocates — Awareness & public support
Emergency Services — Safety & risk response



PHASE 1
FEASIBILITY
STUDY &
DESIGN

User Study

Municipality/Administration: Send a
proposal, contact them informally to
understand their opinion, what is
missed out in the plan
Urban Design Council:
Architects/Urban Planners, Consultancy
Environmental Impact Assessment
Redesign based on feedback

Citizens/Residents: Parents
and children—questionnaire to
learn their interest , survey, co-
creation process, co-design
process, interview people on
the plaza

Event organizer

Local markets

Stakeholders

PHASE 2:
IMPLEMENTATION
Local Market: Email/Phone Call
User engage to E\.rent Organizers: Emaul/thone Call
City Hall Employers: Email
inform that :
Residents: Email
implementation is E .
Information Panels for tourists
happening

City Hall Employers

Infrastructure Services (Energy community, water,
electricity)--> directly contact
Contractors— hire them with a legally binding
contract
Students with projects and —* giving a project to
research, data collection and research and
documentation
Funded researchers— phd students, visiting
researchers, training schools

PHASE 3:
MAINTAIN &
MONITOR

Urban Services —*infrastructure maintaining,
cleaning, events, volunteer actions
Regional & Government - ask for funding,
facilitating and asking for regulations
National Funds — ask for funding
Advocates — citizens’ rights, solving conflicts,
justice
Emergency — provide safety facilities, volunteer
actions



International
Level (UNESCO
Framework)

Design Constraints

National Level
(German

German Building Law
(BauGB)

Framework)

Bavarian Monument
Protection Act and the

Regional Level

{Bavarian Bavarian Ministry of
Interior for Building and
Framework) Transport
Local Level (City Bamberg World
Heritage Office

of Bamberg)

historical views

aesthetic integration

State Building Office

Site-Specific
Constraints

skylines

mandatory safety
standards

the District
Government

(Bezirksregierung) of
Upper Franconia.

Must be mobile

Analysis of Bamberg’s Governance Structure and Cultural Heritage Management Framework

visual corridors

required building
permit processes



Blended Finance Model for Sustainable Development

Public & Institutional Funding

r Municipal (10-25%)
Regional (Bavaria) (30-50%)
~ National (5-15%)

-

Local and Private Stakeholders (Flexible & Community-Based)

European Union Funding

Horizon Europe & New European Bauhaus

(NEB) (20-70%)

Small-scale private & community investments (5-15%) ]l
Sponsorships and local businesses (1-10%) ]

Knowledge-Based Funding (Academic & Research Input)

[ Academic & Research Inputs (5-15%)

] N M P 3

J

Infrastructure & Construction Investments

- Smart infrastructures with co-investors (5-20%) }

Average Funding Structure

l

National
Funds
5-15%




Project Implementation Procedures and Timeline

Phase 1: Feasibility and Design

rt- Conduct user studies and co-design with residents to ensure
z)h_oz Y ;er;r)n regulatory compliance with UNESCO and German building codes.

‘é Completion of O Stakeholder Initial design redrafta based on
<. feasibility studies Z questionnaires environmental impact feedback

Phase 2: Implementation

Medium-Term Manage contractors for mobile construction while engaging infrastructure
services for water, energy, and electricity connections
(2-5 Years)

Full construction and Solar charging Heritage
deployment of the Mistifier unit sockets into panels

Phase 3: Maintain and Monitor

Long-Term Deploy sensore to measure microclimate changes and collaborate with urban
services for long-term cleaning and emergency safety.
(5+ Years)

(l )) Strategic monitoring of Securing national
Y tangible microclimate results or EU funds

Mistifier Features and Compliance Mapping
Feature Category Components Legal Requirement

@ @ Sustainable Tech Solar PV & Rainwater Collector Low to no visual impact on core zones

@ @ Urban Utility Charging Sockets & Lighting % Compliance with construction safety standards

Heritage Integration ERZNISINEHENEUENLIESEAHED L Preserve visual corridors and skylines




SUMMARY

1. High Temperature - High Heat Stress

2. This Impacts the Public Building, Urban Spaces, and Spatial
Relationships Attributes of the New City Hall and Maximillianplatz.

3. We aim to mitigate the heat stress via material based, nature based
and social wellbeing based solutions.

/4.One solution: City Hall to test the Island Mistifier.

5.1t 1s a Preventative Conservation measure.

6.We recommend the city to own the solution.

7. Incremental implementation across other heat zones after initial
testing.

8.We recommend the Blended Finance Model to fund the solutions.
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