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A HANDBOOK TO GUIDE YOU AND YOUR TEAM

The present publication provides a high-level summary of the detailed information
available in Evaluating the Impact of Nature-Based Solutions: A Handbook for
Practitioners. The handbook aims to provide practitioners with a comprehensive
impact assessment framework for nature-based solutions and a robust set of indi-
cators to assess the impacts of nature-based solutions across 12 societal challenge
areas: Climate Resilience; Water Management; Natural and Climate Hazards;
Green Space Management; Biodiversity; Air Quality; Place Regeneration;
Knowledge and Social Capacity Building for Sustainable Urban Transformation; Par-
ticipatory Planning and Governance; Social Justice and Social Cohesion; Health and
Well-being; and, New Economic Opportunities and Green Jobs. The accompanying
volume, Evaluating the Impact of Nature-Based Solutions: Appendix of Methods,
provides a brief description of each cited indicator of nature-based solution impact
and recommends appropriate methods to measure specific impacts, along with
guidance for end-users about the appropriateness, advantages and drawbacks of
each method in different local contexts.

The handbook and accompanying appendix of methods are intended to serve as
a reference for relevant EU policies and activities, orient urban practitioners in
developing robust impact evaluation frameworks for nature-based solutions im-
plemented in different socio-economic contexts and at different scales, and pro-
vide a comprehensive suite of indicators and methodologies to help build the
European evidence base regarding the performance and impacts of nature-based
solutions.

Evaluating the Impact of Nature-Based Solutions: A Handbook for Practitioners
and Evaluating the Impact of Nature-Based Solutions: Appendix of Methods are
the outcomes of a unique collaborative effort of 17 EU-funded Horizon 2020 NBS
projects and cooperating institutions such as the European Environment Agency
(EEA) and the Joint Research Centre (JRC), as part of the European Taskforce for
Nature-Based Solution Impact Assessment.
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WHAT ARE NATURE-BASED SOLUTIONS?

Nature-based solutions provide integrated, multifunctional solutions to critical so-
cietal challenges. They are “solutions that are inspired and supported by
nature, which are cost-effective, simultaneously provide environmental,
social and economic benefits and help build resilience. Such solutions
bring more, and more diverse, nature and natural features and processes
into cities, landscapes and seascapes, through locally adapted, resource-
efficient and systemic interventions. Nature-based solutions must there-
fore benefit biodiversity and support the delivery of a range of ecosystem
services” (European Commission).

Nature-based solutions range from minimal or no intervention, such as establish-
ing conservation areas, to the creation of new ecosystems, such as a community
garden, an urban park, or a mangrove. Nature-based solutions represent an evo-
lution of terms used to express similar ideas, such as urban forestry (UF), green
and blue infrastructure (GI, BI), or the delivery of ecosystem services (ESS).
Additional concepts and practices that can be broadly placed under the umbrella
of NBS include ecosystem-based adaptation (EbA), ecosystem-based disaster risk
reduction (Eco-DRR), green-blue infrastructure (GBI), low-impact development
(LID), best management practices (BMPs), water-sensitive urban design
(WSUD), sustainable urban drainage systms (SuDs), and ecological engineering
(EE). These existing concepts are applicable across strategic, spatial planning,
soft engineering, and performance dimensions of actions involving nature-based
solutions (Figure 1).

Strategic  Spatial planning Soft engineering ~ Performance
dimension dimension dimension dimension
< .I' " 'IIIW

-

Figure 1: Nature-based solutions are an umbrella concept and encompass a number of existing concepts and
practices. EbA = ecosystem based adaptation; Eco-DRR = ecosystem-based disaster risk reduction; GI =
green infrastructure; BI = clue infrastructure; GBI = green-blue infrastructure; UF = urban forestry; SuDS =
sustainable urban drainage systems; EE = ecological engineering; BMPs = best management practices; LID
= low-impact design; WSUD = water-sensitive urban design; ESS = ecosystem services.



Nature-based solutions are a core element of the European Green Deal and recent
major European policy initiatives, such as the EU Biodiversity Strategy for 2030
and the new EU Strategy on Adaptation to Climate Change. They play a key role
in the new EU Forest Strategy, the overarching Water Framework Directive, and
the European Zero Pollution Action Plan for air, water and soil. Nature-based so-
lutions also contribute to objectives established as part of international agree-
ments, such as the Sendai Framework for Disaster Risk Reduction and the United
Nations’ Sustainable Development Goals. Through their role in the new European
economy, nature-based solutions can also contribute to the targets established
in the EU Bioeconomy Strategy and the EU Circular Economy Strategy and in the
‘Fit for 55 package’ on the transformation of the EU economy and society to meet
climate ambitions. They are a key element of the transformative changes needed
towards a sustainable future (Figure 2).
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Nature-based solutions (NBS) are inspired and supported by nature, they are
cost-effective, simultaneously provide environmental, social and economic benefits
and help build resilience; such solutions bring more, and more diverse, nature and
natural features and processes into cities, landscapes and seascapes, through locally
adapted, resource-efficient and systemic interventions. NBS must benefit
biodiversity and support the delivery of a range of ecosystem services.
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Figure 2: Nature-based solutions address numerous societal challenges (Image © European Union, 2021)
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WHAT SOCIETAL CHALLENGES DO NATURE-BASED SOLUTIONS ADDRESS?

Climate Resilience: Nature-based solutions can enhance resil-
ience to the impacts of climate change by providing ecosystem
services, and by increasing social awareness and actions to mit-
igate climate change. For example, nature-based solutions can:

: Remove carbon via storage in vegetation and/or soil
Climate resilience Contribute to reduced greenhouse gas emissions through re-
duced energy consumption in buildings by passive cooling
and/or insulating
Reduce local temperatures, providing relief from heatwaves
and urban heat islands

Water Management: Nature-based solutions can be used to
effectively address both water quality and quantity (flooding,
drought) issues, contributing to water security and environmen-
tal quality. Some of the water management benefits that na-
ture-based solutions can provide include:

management Reduced surface runoff following rain events
Increased surface water storage and/or groundwater re-
charge
Improved water quality, including reduced pollutant loads

duce the risks associated with natural and climate hazards. They
can mitigate risks related to both the increasingly frequent and
intense storm events associated with climate change as well as
other natural hazards, like landslides and avalanches. Nature-
based solutions can, for example:

Eiﬁl
TS

E

t Natural and Climate Hazards: Nature-based solutions can re-
=
i O

Natural and
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Reduce the number of persons adversely impacted by natu-
ral disasters

Reduce direct and indirect financial losses due to natural and
climate hazards

Mitigate risks to critical infrastructure




Green space
management

Biodiversity
enhancement
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Green Space Management: Green space management refers
to the planning, establishment and maintenance of green and
blue infrastructure in urban areas. Nature-based solutions can
enhance the quantity, quality and accessibility of public green
spaces, in particular, supporting the increased liveability of ur-
ban/peri-urban areas through:

e Increased accessibility of public green space for all citizens
e Increased total proportion of green space within built areas
e Improved quality of green, blue and green-blue spaces

Biodiversity Enhancement: Biodiversity loss and ecosystem
collapse are among the greatest threats our society faces in the
near term. The implementation of nature-based solutions sup-
ports increased biodiversity, yielding benefits such as:

Reduced fragmentation/increased connectivity of natural ar-
eas

Increased number of native species, including pollinators
Increased species diversity of both flora and fauna

Air Quality: NBS based on the creation, enhancement, or res-
toration of ecosystems in human-dominated environments play
a relevant role in removing air pollutants and carbon dioxide,
reducing air temperatures, and increasing the ambient oxygen
concentration. Some of the air quality benefits offered by na-
ture-based solutions are:

Reduced exceedances of air quality limits in the proximity
of the nature-based solution, including airborne particulate
matter, ground-level ozone, nitrogen and sulphur dioxides,
carbon monoxide and polycyclic aromatic hydrocarbons

e A reduction in the proportion of the population exposed to
ambient air pollution




Place Regeneration: Nature-based solutions support regener-
ation of the built environment by enhancing the quantity and
quality of green space, fostering people-nature connections and
by contributing to reductions in our environmental footprint.
Some of the ways that nature-based initiatives can do this in-
clude:
regeneration
Reclaiming of derelict land for nature-based solutions
Enhancing the place identity or “sense of place” among citi-
zens
Increasing the recreational and aesthetic value of public
green spaces

Knowledge and Social Capacity Building for Sustainable
Urban Transformation: Environmental education opportuni-
ties can foster social connectivity and trust, and increase envi-
ronmental knowledge and associational and volunteer involve-
ment. Nature-based solutions offer collective opportunities for
Knowledge building for citizen involvement in stewardship actions, like community gar-

transformation dening and tree planting, intergenerational learning and collec-
tive decision-making, yielding benefits such as:

Increased citizen involvement in environmental education
activities

Supporting social learning regarding ecosystems and their
functions

Enhancing pro-environmental behaviour among citizens

Participatory Planning and Governance: Urban environ-

mental transformation is a highly complex undertaking that re-

quires open collaborative governance and robust capacities for

() participatory planning. Nature-based solutions require ap-

Qhvaa, proaches to planning and governance that support accessibility

S — to green spaces, while maintaining their quality for ecosystem

and governance services provision. Implementing nature-based solutions can
support:

Increased openness of participatory processes, and an in-
crease in the proportion of citizens involves in these pro-
cesses

Increased sense of empowerment among citizens
Increased trust in decision-makers and indecision-making
procedures

Supporting social learning regarding ecosystems and their
functions

Enhancing pro-environmental behaviour among citizens
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Social Justice and Social Cohesion: Social cohesion is an
important resource for long-term environmental sustainability.
Nature-based solutions can foster social cohesion among typ-
ically-excluded social groups, and support social justice by
providing equal access to neighbourhood green spaces. Some
benefits derived from nature-based solution actions include:

e Improved quality of interactions within and between so-
cial groups

e Increased inclusion of typically marginalised social groups

e Increased tolerance and respect within the community

Health and Wellbeing: Time spent in a natural environment
promotes mental and physical health, and reduces the disease
burden by providing psychological relaxation and stress allevi-
ation, enhancing immune function, stimulating social cohesion,
supporting physical activity, and reducing exposure to air pol-
lutants, noise and excessive heat. Nature-based solutions sup-
port, for example:

Increased physical activity leading to reduced obesity and
reduced cardiovascular diseases

Improved mental health and reduced chronic stress
Reducing lung diseases and overall mortality by improving
air quality

New Economic Opportunities and Green Jobs: The adop-
tion and implementation of nature-based solutions has the po-
tential to create new economic opportunities and jobs in the
green sector by enabling low-carbon, resource-efficient and
socially inclusive economic growth. Benefits can include:

Increased value of natural capital, including an increase in
average land productivity and profitability

Increased land or property value in proximity to nature-
based solutions

Increased retail and commercial activity in proximity to na-
ture-based solutions




WHY DO WE NEED ROBUST IMPACT ASSESSMENT OF NATURE-BASED
SOLUTIONS?

The need for a more “natural” living environment is increasingly recognised, with
the importance of connecting with nature particularly highlighted during the
COVID-19 pandemic. In addition to policy drivers, public demands for greater
attention to biodiversity loss and climate change threats continue to grow at local
to global scales. Assessing the impacts of nature-based solutions and associated
activities is critical to understand their “effectiveness” in addressing targeted
challenges.

Impact evaluation focuses on understanding the outcomes of interventions and
provides a set of tools that stakeholders can use to verify and improve the quality,
efficiency, and effectiveness of the nature-based solutions at various stages of imple-
mentation. Knowing which nature-based interventions are effective and at what cost
is critical for decisions about the implementation itself, and whether a nature-based
solution can be up-scaled up and/or replicated.

Monitoring is a continuous process that tracks both the process of creating na-
ture-based solutions as well as their performance in relation to expected results
and a reference situation of baseline conditions, in a specific place (territory),
time and socio-economic context.

Evaluation is the periodic, objective assessment of planned, on-going or com-
pleted nature-based solution projects. Evaluation can answer descriptive (what
is happening), normative (compared to what should happen), and cause-and-
effect questions.

l l THE KNOWLEDGE BOOTH: BENEFITS OF IMPACT ASSESSMENT

* THE GOLDEN STANDARD: EARLY AND WELL EQUIPPED
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DEVELOPING YOUR THEORY OF CHANGE

Strategic objectives in a particular city or region are normally implemented by
establishing more specific, local goals, and by identifying challenges that call for
specific policy interventions. Developing a theory of change entails making these
relations explicit with some degree of formalisation, by providing answers to the
following questions: which local goals are targeted; what city or regional strategic
objectives they address; what nature-based solution/s and actions will address
them; what specific outcomes are expected at different stages of the change
process, and what are the assumed linkages or pathways between nature-based
solution actions and expected outcomes. Stakeholders should also spend some
time reflecting on potential interactions between outcomes that might lead to
both positive synergies and unwanted trade-offs. Structured reflection supports
practitioners in establishing context-appropriate rationales for nature-based so-
lution implementation and establishing impact assessment objectives.

[ ] THE KNOWLEDGE BOOTH: MAPPING YOUR ASSUMPTIONS

THE GOLDEN STANDARD: THINKING BEYOND
INTENDED IMPACTS
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Benefits: improved runoff
quality, reduced flow rates and

less urban flooding, enhanced
biodiversity

Benefits: improved water quality,
enhanced biodiversity

Benefits: increased environmen-
tal awareness, increased physical
activity and improved wellbeing,
enhanced access to nature and
outdoor recreational opportunities

Benefits: strengthened social
inclusion and cohesion, support
for voluntary community ac-
tions, activation of unconven-
tional funding mechanisms, en-
hanced place identity, increased
access to nature and outdoor
recreational opportunities

Benefits: innovative nutrient
recovery via integrated urban
water management, reduced
CO, emissions

Benefits: enhanced biodiversity,
reduced flooding, increased ac-
cess to urban nature and outdoor
recreational opportunities




CLIMATE
RESILIENCE

WATER
MANAGEMENT

Total carbon removed or stored in vegetation and soil
Daily average and maximum temperatures
Energy and CO, emissions savings from reduced volume of water entering sewers

Surface runoff in relation to precipitation quantity

Time to flood peak/Peak discharge

Height of flood peak

Water quality: pH, electrical conductivity, total suspended solids, dissolved oxygen
content, nitrogen and phosphorus concentration, concentration of metals
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2. Water Management
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1. Climate Resilience %

Image: Playground in construction, Poznan - Pho‘ts'@ Piotr Bedlinski, City of Poznan



Unsealing of the
hardened surface

Breaking asphalt / concrete from
the preschool area and / or crea-
ting diverse natural surfaces (e.g.,
grass, sand)

Increasing the green area in the
garden

New plantings of plants and
shrubs

Raising ecological awareness

among children

Facilitating collaborative design
with teachers and pre-schoolers

Improving health, activity and
physical fithness among children

Strengthening social ties

Enhancing biodiversity in the
preschool garden

Creating places in the garden ena-
bling the cultivation of own plants,
caring for greenery (ecological
demonstrators)

Inviting future recipients of the
preschool garden to jointly create
a garden design

Enriching space for children for
performing physical activity

Enriching a space for playing
and relaxing with other chil-
dren, sharing the preschool
green space with residents from
the neighbourhood

Building houses for insects, bird
feeders, creating flower mea-
dows

Benefits: increasing the biological
active surface; improving rainwater
infiltration, reducing surface runoff
and air temperature regulation

Benefits: mitigation of air tempe-
rature in these areas in summer
Co-benefits: improving the
aesthetics of the garden

Benefits: improving ecological
education in preschools
Co-benefits: caring for the com-
mon good

Benefits: strengthening social
participation;

Co-benefits: a jointly designed
garden that will serve us all

Benefits: enabling children to
come and play sports in a safe and
green playground; Co-benefits:
improving health and well-being

Benefits: social inclusion
Co-benefits: strengthening the
sense of identity with the place

Benefits: improving biodiversity
in the garden; Co-benefit: im-
proving the possibility of observing
birds and other animals, creating
animal-friendly places in the city




Land surface temperature
Air temperature reduction
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KEY PRINCIPLES IN ROBUST IMPACT ASSESSMENT

Good evaluation can be the basis for effective nature-based solution implemen-
tation, enable evidence-based policymaking, support policy learning and facilitate
flexible decision-making, via adaptive management, to ensure the sustainable
performance of nature-based solutions over time. A robust assessment process
is scientifically sound, practical and straight-forward, uses reference conditions
and baseline assessment to measure change, aligns with policy principles and
reporting obligations, and is based on a trans-disciplinary approach.

l ] THE KNOWLEDGE BOOTH: KEY PRINCIPLES

* THE GOLDEN STANDARD: INVOLVING CITIZENS




KEY PERFORMANCE INDICATORS

Key indicators of nature-based solutions’ performance and impact provide infor-
mation about their relative effectiveness in comparison with defined objectives.
The selection of appropriate indicators of performance and impact is an integral
part of impact assessment. The selected indicators will provide credible evidence
regarding whether a particular nature-based solution has achieved, or is achiev-
ing, the envisioned outcomes.

Selected indicators should reflect the main outcomes sought in each of the chal-
lenge areas identified as important for a particular local context. Appropriate in-
dicators help to clearly pinpoint those impacts that are attributable to the nature-
based solutions implemented and contribute to a solid evidence base to inform
further (nature-based) interventions and policy decisions. Chapter 4 of Evaluating
the Impact of Nature-Based Solutions: A Handbook for Practitioners lists a wide
range of relevant indicators across each of the 12 main societal challenge areas.
Information about how each of these indicators are assessed can be found in the
accompanying Evaluating the Impact of Nature-Based Solutions: Appendix of
Methods.

l l THE KNOWLEDGE BOOTH: INDICATORS OF NATURE-BASED

SOLUTION PERFORMANCE AND IMPACT

* THE GOLDEN STANDARD: A COHERENT FRAMEWORK
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MAIN OBJECTIVES

NBS ACTIONS

EXPECTED IMPACTS

Improve the accessibility and
distribution of wurban green
spaces

Introducing biodiversity
in the City Centre

Improving citizens well-being and
comfort in public spaces

Reducing air pollutants
in sensitive areas

Reducing the over
accumulation of carbon
dioxide in city’ atmosphere

Improving quality
of urban areas

Improve health and
promote physical activity

Increasing Green Vertical
Infrastructures through
green facades

Increasing Horizontal Green
Infrastructures through Green
Roofs and Green Covering
Shelters.

New Green Shady Structures

Installation of an Urban Garden
Bio-Filter connected to a subter-
ranean parking area

Installation of an urban wood-
land as an Urban Carbon sink

Increasing urban tree
population in new and
existing urban areas

New green recreational areas
and green paths and cycle lines
in the Green Corridor

1: Green Roof; 2: Green Facwien Shade Structufes (P

Benefits: renewing the image of the
facade adding aesthetic values to a
grey area, energy and carbon saving
from reduced building energy con-
sumption, air quality improvement
and climate regulation

Benefits: pollinator species in-
crease, more permeable surfaces,
reducing run-off and reusing rain
water, air quality improvement
and climate regulation

Benefits: reducing high tempe-
ratures and increasing humidity
levels in summer, adding aest-
hetic values to a grey street

Benefits: air pollution reduction/
air quality improvement, filtering
the polluting particles that are
emitted to the outside, improving
health and well-being, monetary
value of air pollution reduction

Benefits: high capacity of carbon sto-
rage and sequestration; Co-benefits:
new green areas, improving its ac-
cessibility and distribution to citizens

Benefits: enabling connectivity
between green urban areas and
green infrastructures, improving
water retention and environ-
mental quality, strength citizens
perception about urban nature

Benefits: enabling healthy habits
and a sustainable and safe mo-
bility, improving health and well-
being, landscape connectivity bet-
ween green areas
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CLIMATE
RESILIENCE

WATER
MANAGEMENT

BIO-
DIVERSITY
ENHANCEMENT

PLACE
REGENERATION

Total carbon removed or stored in vegetation and soil

Heatwave incidence. Days with temperature >90% percentile

Urban Heat Island (UHI) incidence

Mean or peak daytime temperature (Direct measurement) P .

Surface runoff in relation to precipitation quantity
Infiltration rate
Rainwater or greywater use for irrigation purposes

Structural connectivity of urban green and blue spacesPollinator species presence

European Air Quality Index =
Trends in emissions of NO, and SO, !
Monetary values of air pollution reduction, urban forests including air quality,

run-off mitigation, energy savings, and increase in property values.

Air quality parameters. NO, and PM.

Concentration of particulate matter (PM10 and PM2.5), NO,, and O, in am-

bient air

Concentration of particulate matter (PM2.5 and PM10) at respiration height

along roadways and streets

Quantity of blue-green space (as a ratio to build form)

Perceived quality of urban blue-green spaces (accessibility, amenities, natural
features, incivilities and recreational facilities)

NBS incorporated in building design / incorporation of environmental design
in buildings

Image: Green cover Plaza Espafia, Valladolid - Photo ©_Vallado_lid City Council
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LA BRAGUE BASIN

FRANCE

1. Climate Resilience 3. Natural and Climate Hazards @ 4. Green Space Management

5. Biodiversity 12. New Economic Opportunities and Green Jobs

La Brague River basin (NAIAD project case study) is a 68 km2 catchment located in the
South of France along the French Mediterranean coast between the cities of Cannes and
Nice. The Brague experiences flash floods sometimes carrying logs and tree trunks recruited
by the fast flows. The Mediterranean climate causes heavy rains, mostly during the autumn,
and the floods of the Brague are often devastating and sometimes deadly. Fourteen floods
with heavy damage and eight deaths were recorded in the catchment during the period bet-
ween 1970-2015. As an example, the insured damages of the October 2015 flood (return
period greater than 100 years) amounted to more than 100 million € and four fatalities were
recorded. After this event, several campsites located in the lowlands were closed by State
decision as flood risk was considered too high but dozens of houses remain at risk.
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Tackling the challenges with
Nature-based Solutions

Nature-based solutions to alleviate floods in the
Brague catchment are integrated in a so-called
“giving-room-to-the-river” strategy. Natural water
retention measures using a series of small natu-
ral retention areas in the upper catchment were
combined with widening of the river corridor in
the lowlands enhanced by floodplain reconnection.
Floodplain works consisted of several measures
such as bed and bridge widening, forest corridor
and wetlands restoration, and large woody debris
management. Two levels of ambition, namely high
and very high, are considered as well as a more
classical grey scenario based on huge retention
dams to provide a comparison point. A combina-
tion of technical, environmental assessment and
decision aid methods, employing various physical,
geomorphological and economic indicators, has
been used to understand the effectiveness of the
implemented nature-based solutions.

MAIN OBJECTIVES

Reducing flood magnitude

NBS ACTIONS
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EXPECTED IMPACTS

Benefits: reduced water volume

Creating small natural retention o flood hazard downstream, im-
areas in forests

proved groundwater management

Benefits: protection of people
and assets, increased risk awa-

S Reducing flood risk to people
and assets

Improving the natural status
of the river

Demonstrating the benefits of al-
ternative land use projects emp-
loying nature-based solutions

Improving landscape, welfare
and promoting new activities
and territorial use
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Giving room to the river: integ-
rated management including ri-
ver bed widening, restoration of
in-stream vegetation and bank
riparian forest, reconnection
with wetlands in the floodplain,
and some small grey measu-
res such as racks to cope with
drawbacks of wilder rivers, e.g.,
large woody debris

Developing a new cross-disciplina-
ry approach to assess NBS efficacy
in improving ecological status and
reducing risk including participato-
ry processes

Reconnecting pedestrian and
cycle paths along the river cor-
ridor, designing space for re-
creational activities, change in
land use

Theory of Change

reness, more natural strategies
addressed and considered in risk
management strategies

Benefits: less artificial bed, im-
provement of hydro-morphological
status, more shaded areas, im-
provement of river environmental
quality, creation of natural habitats,
improved landscape aesthetics

Benefits: more comprehensive
understanding of NBS capacities
and limitations, increased discus-
sion and cooperation among sta-
keholders, improved understan-
ding of citizen risk perception

Benefits: more accessible river
corridor with an improved land-
scape to strengthen links between
people and the river, development
of new touristic activities and ac-
companying shift toward softer
sustainable mobility

La Brague

1: Assessment of environm‘gr'w\a’_i‘s% 2: Multicriteria framework to combine NBS benefits; 3: Tool to assess NBS hydraulic efficacy (Images © NAIAD)



Capturing the change: Key Indicators

Challenge

Indicators

CLIMATE
RESILIENCE

NATURAL &
CLIMATE HA-
ZARDS

GREEN SPACE
MANAGEMENT

BIO-
DIVERSITY
ENHANCEMENT

NEW
ECONOMIC
OPPORTUNITIES
& GREEN JOBS

Total surface area of restored and/or created wetlands
Daily average and maximum temperatures (NO)

Flood Excess Volume (FEV)

Availability of surface water resources (trend in piezometric levels)

Groundwater Exploitation Index

Morphological Quality Index (MQI)

Hazard, exposure and vulnerability indicators : peak flow variation, rainfall storage,
flood peak reduction and delay, height of flood peak, runoff, potential population
vulnerable to risk, risk to critical urban infrastructure

Citizens’ perceived risk

Green space accessibility
Total area and distribution of public green space

Area of habitats restored
Ecological integrity
Functional connectivity of green and blue spaces

Economic valuation of NBS via integrated cost-benefit analysis
New activities/jobs created in tourism sector (indirectly assessed)

,gj Collecting information: Methods
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sensors  Sampling logical Analysis Processing
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Results

1. Climate Resilience

An integrated approach has been proposed in-
cluding a hybrid design framework considering
multi-factorial co-benefits and combining diffe-
rent disciplines to enhance resilience to the im-
pacts of climate change, provide and take bene-
fits of ecosystems services, and enhance social
awareness through participative processes.

3. Natural and Climate Hazards

Integrated physical indicators such as the Flood
Excess Volume (FEV) and Morphological Qua-
lity Index (MQI) were developed and applied
to assess the proposed nature-based interven-
tions. Scenarios were proposed and improved
with local stakeholders to design and choose
new flood management strategies in the area.

4. Green Space Management

Multifunctional green spaces/nature-based
solutions are closely linked to risk manage-
ment plans and local development planning.
The technical specifications of proposed na-
ture-based solutions provide support for a
paradigm shift to both reduce risk and mana-
ge and preserve the environment.

£l R R

LA BRAGUE RIVER BASIN

5. Biodiversity

Improved quality of natural habitats is ex-
pected by the proposed solutions, which aim
to give room to the river in a more natural
way. A pragmatic and innovative analysis
shows both the positive impacts of riparian
forests but also its potential drawbacks du-
ring floods (woody logjams).

12. New Economic Opportunities

All stakeholders are involved in managing
risk and developments on the area. NBS are
proposed to support new plans in the area
including economic activities but also re-na-
turing zones and changing the approach to
tourism in the area. Projects include land-
scape quality improvement and the develop-
ment of soft mobility options.

Learn more about the case at
www.nhaiad.eu
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OBTAINING AND USING DATA

Evaluating multiple nature-based solution benefits and trade-offs simultaneously
can be data intensive. Understanding data requirements is critical to ensure both
the efficacy and cost-effectiveness of the evaluation process. To establish robust
and efficient impact assessment it is, therefore, important to generate data that
are both suitable for the nature-based solutions implemented, and comparable
with the preceding monitoring campaigns. The information needed to effectively
evaluate the benefits and trade-offs associated with a given nature-based solu-
tion can take a variety of different forms and involve methods and concepts drawn
from various disciplines of both the natural and social sciences. There are many
different potential sources of data that can be used to quantify the impacts of
nature-based solutions, ranging from in-situ measurements and earth observa-
tion techniques, to surveys and citizen science. Chapter 7 of Evaluating the Im-
pact of Nature-Based Solutions: A Handbook for Practitioners provides detailed
guidance regarding available data sources and the development of a plan for the
collection, management and use of data regarding nature-based solution perfor-
mance and impact.

l ] THE KNOWLEDGE BOOTH: DATA

THE GOLDEN STANDARD: INTEGRATION WITHIN
EXISTING DATA COLLECTION PROCESSES
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https://op.europa.eu/s/pkz5
https://op.europa.eu/s/pkz5
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solUtions to Manage hydro-meteo risks
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LINKS:

EC - Research Executive Agency — Nature-based Solutions

EC - Research & Innovation — Nature-based Solutions

Evaluating the Impact of Nature-Based Solutions: A Handbook for Practitioners

Evaluating the Impact of Nature-Based Solutions: Appendix of Methods
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https://rea.ec.europa.eu/funding-and-grants/horizon-europe-cluster-6-food-bioeconomy-natural-resources-agriculture-and-1_en
https://ec.europa.eu/info/research-and-innovation/research-area/environment/nature-based-solutions_en
https://op.europa.eu/s/pkz5
https://op.europa.eu/s/pkz6
https://clevercities.eu/
http://naiad2020.eu/
http://growgreenproject.eu
https://www.edicitnet.com/
https://www.nature4cities.eu/
https://www.naturvation.eu/
https://progireg.eu/
https://phusicos.eu/
https://www.think-nature.eu/
http://www.reconect.eu/
https://www.regreen-project.eu/
https://unalab.eu/en
https://www.urbangreenup.eu/
https://urbinat.eu/
https://clearinghouseproject.eu
https://connectingnature.eu/
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Getting in touch with the EU

IN PERSON

All over the European Union there are hundreds of Europe Direct information centres.
You can find the address of the centre nearest you at:
https://europa.eu/european-union/contact_en

ON THE PHONE OR BY EMAIL

Europe Direct is a service that answers your questions about the European Union.
You can contact this service:

— by freephone: 00 800 6 7 8 9 10 11 (certain operators may charge for these calls),
— at the following standard number: +32 22999696 or
— by email via: https://europa.eu/european-union/contact_en

Finding information about the EU

ONLINE

Information about the European Union in all the official languages of the EU is available on the Europa
website at: https://europa.eu/european-union/index_en

EU PUBLICATIONS

You can download or order free and priced EU publications from:
https://op.europa.eu/en/publications. Multiple copies of free publications may be obtained by contacting
Europe Direct or your local information centre (see https://europa.eu/european-union/contact_en)

EU LAW AND RELATED DOCUMENTS

For access to legal information from the EU, including all EU law since 1952 in all the official language
versions, go to EUR-Lex at: http://eur-lex.europa.eu

OPEN DATA FROM THE EU

The EU Open Data Portal (http://data.europa.eu/euodp/en) provides access to datasets from the EU. Data
can be downloaded and reused for free, for both commercial and non-commercial purposes.




Assessing the impacts of nature-based solutions is essential to understand
their effectiveness in addressing current interrelated societal challenges.
Robust impact evaluation supports practitioners to understand and
document the outcomes of nature-based solutions, resulting in improved
quality, efficiency and effectiveness at various stages of nature-based
solution implementation. Knowing which nature-based interventions are
effective and at what cost is critical for decisions about the action itself,
as well as for assessment of the up-scaling and/or replication potential of
a given nature-based solution. This publication provides a summary of key
principles in developing your impact evaluation framework, which includes
the development of your theory of change, and the selection of appropriate
indicators of impact and methods to obtain useful and high-quality
data. Through the presentation of four European nature-based solution
case studies, with diverse geographies and challenges, we illustrate how
impact evaluation can be tailored to local contexts. We hope to inspire
you to further explore the detailed information available in Evaluating the
Impact of Nature-Based Solutions: A Handbook for Practitioners, and the

accompanying Evaluating the Impact of Nature-Based Solutions: Appendix
of Methods.

Studies and reports

Publications Office
of the European Union
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