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Modena, after 50 years of planning experience, chooses NBS as the best environmental 
response to climate change and its own problems

Modena analyzes its environmental 
suffering and focuses 

2 Themes and  2 Challenges

What were the drivers behind the cities’ 
decisions to develop NBS strategies?

FLOODS

HEAT WAVES

1965

The Citizens and Associations Relationships 

The scenario Simulations

The Rules

1. Green areas
2. Soil permeability
3. Hydraulic

invariance

1989 2003 2020



How did Modena work?

• THE PATH - From the Geological Report attached to the Urban Plan to the environmental
question to the Territorial and Urban Planning
(After the sectoral studies on vulnerability, plumbing, urban green, the writing of rules and
limitations, we have arrived where we need to be today: the GROW GREEN and NBS as
innovative choice for mitigating Climate Change)

• THE TOOLS - Forty years of experience, rules, field experimentation, simulation, the relationship with
citizens and stackeholders and the collaboration with European Partners

• THE CORE OBJECTIVES - The reduction of floods and related damage, the containment
of heat waves and heat islands ( see 2nd part), Improved static and dynamic resilience

• THE STRATEGY - articulated on three levels: City, District and Site. The combined actions on the three areas
offer solutions to the issues of interest and add environmental and social benefits

• THE SOLUTIONS - Diversified between urban and green-agricultural areas but also with a specific targeted
effect in relation to the territorial level of application (city, district or site)

• THE PILOT PROJECT - MONITORING – REPLICABILITY
• (It is absolutely necessary to experiment with the dual NBS solution to be replicated on a large

scale (the retention volume in grassed canal and Dry Swale) in addition to monitoring the benefits
and practical replicability.)



Modena Action Plan

PAESC MODENA STRUCTURE

ACTION PLAN

Adaptation
action

Mitigation
action

Emissions
Inventory

climate risk
analysis

• The planning path started 40 years ago with the environment project

• GROW GREEN is the natural evolution of the route



What is the strategy 
development process?

1)  Diffuse 
Retention Volume

2)  Reduction of
Permeability

3) Volume of 
Storage and 
Water reuse

DISTRICT LEVEL

SITE LEVEL

Agricultural Area

Urban Area

PEAK and
VOLUME
REDUCTION

GOAL is the 
Elimination of 
Urban Floods for 
Events less than 20 
Yrs of Return Time

Urban Area

Agricultural Area

CITY LEVEL



What has been achieved?

1) Benefits: demonstrate that NBS/green infrastructure (GI) delivers quantifiable climate resilience and other 
benefits

2) Replicable process: demonstrate a replicable process for the co-design, co-delivery and co-management of 
NBS/GI projects

3) Systemic change: embed NBS/GI as part of long-term city planning, investment, development and 
management

4) EU: contribute to EU ‘Community of Practice’ on NBS and capacity building in other cities
5) Global: establish EU leadership and support global market for NBS

• In General for Grow Green the core objective are:

• In Particular for Modena:

1) Benefits: 2) Replicable process: 3) Systemic change:



NBS implemented in Modena

2

SOLUTIONS at CITY LEVEL (example near Modena) SOLUTIONS at DISTRICT LEVEL

SOLUTIONS at SITE LEVEL

Green Roof Rain Garden



Pilot Project

GENERAL OUTCOME
Specifications: The project did not include specifications as it was voluntarily designed by the

Modena Team during construction.
Budget: The estimated budget is 125 K Euros for the flood Retention basin (part already built)

and 100 k Euros for the Biofilter (Dry swale part that will be built in next time).
Financing: The project is carried out in collaboration with HERA (network manager), financial

resources are found in structural investments and are recovered with the rates paid by
users (the project was validated by the ATERSIR Regional Agency responsible for the
water cycle)

Timing: The pilot project, which was not planned for Modena, was agreed during the Wroclaw
GA (June 2019) and was almost entirely implemented in 1 year - Dry Swale will built in
next 8 months



What are the lessons learnt, including success 
stories and challenges encountered?

1) I t is essential to work with 
the Water Management 
Company

2) TO AGREE with the Regional 
Agency on the DESIGN and 
CONSTRUCTION procedures

3) USE NBS STANDARD 
SPECIFICATIONS

4) It is NOT essential to USE A 
CONTRACTOR WITH NBS 
EXPERIENCE

5) It is BETTER to work in areas 
already affected by 
environmental risks such as a 
flooded site or a qualitatively 
compromised site TO OBTAIN 
the BEST result

6) Must MAKE SURE that the 
Maintenance and Monitoring 
activity is agreed and scheduled 
at the beginning

LESSONS LEARNED 
FOR THE FUTURE



Modena: NBS Modelling to support planning 
decisions – Benefit assessment

Part 2: Heat

Green cities for climate and water resilience, sustainable 
economic growth, healthy citizens and environments

Valentina Tavaglione, Geologist, Modena City Council



TEMPERATURES

we have reconstructed an image of the 

actual state of temperatures in 

Modena to evaluate the differences 

between the city and the countryside

The phenomenon of HEAT ISLAND (UHI)
determines a night warmer microclimate within
urban areas than the surrounding peripheral and
rural areas.

HEAT WAVES occur when very high temperatures occur for
several consecutive days, often associated with high
humidity, strong solar radiation and no ventilation.
These climatic conditions can pose a health risk to the
population.

Areal combination of Nature-based solutions (NBS) 
The superposition principle

CITY LEVEL, DISTRICT LEVEL and LOCAL LEVEL 
to address socio-environmental challenges 



HEAT ISLAND (UHI) 

Temperature values recorded in the 
meteoclimatic stations of Modena and 
neighboring areas.

ΔT value as a measurement and monitoring of 
the night heat island in the city.

Our ΔT calibration model is based on 
literature data and on the formula proposed 
by Oke. 
1. considerations of geometry for the 

development of a simple empirical model
2. able to predict the maximum intensity of 

heat island on a location. 

04/08/2017



Effects of heat island in 
Modena

The relationship between the height of the building and
the width of the street canyon, also called aspect ratio (H /
W ratio), is widely used as an indicator

The ΔT values obtained in the
actual state were used to calibrate
the empirical model proposed by
Oke in order to simulate the urban
canyon.



After evaluating the phenomenon, the next result will be to
understand how to simulate the presence of trees that can:
1. interrupt the urban canopy
2. create preferential air circulation
3. cool the environment

We are working on the
hypothesis of considering only
the portion of the existing
building higher than the
neighboring rows of trees, to
reduce the height of the
exposed surface.

STRATEGY

URBAN
EXPERIMENTAL
LABORATORY



HEAT WAVES 

Temperature: decrease 
the perception of heat, 

cool the air, create 
urban canyons by 

channeling fresh air

Sensitive receptors: schools, 
hospitals, 

rest homes, 
social gathering centers
250 meters - buffer zone

Infrared analysis of temperatures of 4 August 2017, MODENA

Reduce the risk of the city of Modena for heat waves 
by trying to reduce the perception of temperatures by 

about 1 / 1.5 ° C



GREY INFRASTRUCTURESNBS

• Green roofs
• Vertical greening systems 
• Vertical forest
• Urban (peri) parks, forests, green corridors

and green spaces in urban areas
• Green urban furniture
• Greening linear transport infrastructure
• Urban gardens 
• Rain gardens

• Passive cooling of buildings
• Cold or white roofs

• Cold facades
• Cold floors 

• Refreshing fountains (spraying 
water outside)


