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Solutions to reduce risk in mountain
landscapes
The main objective of PHUSICOS is to
demonstrate that nature-based solutions (NBS)
provide robust, sustainable and cost-effective
measures to reduce the hydro-meteorological
risk in rural mountain areas. Three main case
study sites in Italy, the Pyrenees and Norway
represent large-scale demonstrator sites for
implementation of NBSs. Additionally, two
small-scale concept cases in Austria and
Germany will test specific challenges. The case
study sites are the core of PHUSICOS and each
Newsletter will highlight a specific case to
showcase ongoing NBS implantation activities.
Flood risk in the Valley of Gudbrandsdalen,
Norway
The Gudbrandsdalen demonstrator case is
located in one of the most populated valleys in
Norway (Fig. 1). The area is rich with flood
plains along the river that are extensively used
as farmland. Furthermore, due to lack of other
available land, many settlements are located
along the river. Historically, the valley is
susceptible to snowmelt flooding; however,
this has been changing with an increased risk of
flooding due to heavy rainfall, also in
combination with snowmelt.
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Figure
1. The Gudbrandsdalen
demonstrator
case
Jorekstad, Gudbrandsdal,
Norway
LOCATION
study site is located in Oppland County in Norway.
HAZARD TYPE

Two major flood events in 2011 and 2013,
causing massive damages to infrastructure
along the river (Fig. 2), were the driving factor
behind the initiative to draw up a Regional
Master Plan for the Gudbrandsdalslågen and its
tributaries.

Figure 2. Valley of Gudbrandsdalen during the flood of
2013. Photo by Heidi Eriksen and Turid Wulff Knutsen
at Oppland County Authority.

The
Norwegian
County
Authority. Water Resources and Energy
Directorate (NVE) conducted a preliminary
flood risk analysis and concluded that the
Gudbrandsdalslågen and its tributaries
represent a significant flood risk. According to
the EU Floods Directive, a comprehensive flood
risk management plan should be completed for
such areas.
A receded flood barrier to increase the flood
resilience of the area
Based on the requirements of the EU Floods
Directive, as well as input from municipalities
in the area, the Oppland County Authority
initiated work with the regional plan in the
autumn of 2013. Among the measures to
mitigate the flood risk prioritized by the
Regional Master Plan, within the Innovation
Action PHUSICOS project, a receded green
flood barrier located at Jorekstad in
Lillehammer municipality is proposed. The NBS
consists in removing the existing flood
protection along a section of the riverbank, and
building a new flood barrier, using only natural
and local materials, further upland of the
riverbanks. This will provide space for the river
during periods of flooding and improve the
capacity for upstream flood levels, as well as
contribute positively to the flood plain
ecosystem. Furthermore it will protect the
surrounding agricultural lands and the local
football fields from flood damages (Fig. 3).

Figure 3. Aerial photo of the area with the location of the existing flood barrier and the new flood barrier.

Co-benefits of Nature Based Solutions

Landscape intentions and ambitions

A numerical study using a hydraulic model was
conducted to test areas most vulnerable to
flooding and to assess the effects of different
recommended measures. The currently
proposed NBS measure at Jorekstad is a
suitable intervention for the study area.

The Paris-based company AgenceTer, leader in
urban planning and landscape development, is
a PHUSICOS partner and has studied the
Gudbrandsdalen case. The point of departure
of their study entails reading the landscape in
light of four key ambitions: FLUCTUATION:
Revealing a water landscape - experiencing
nature; INTEGRATION: Designing the dike as a
natural structure; IMAGINATION: Reading the
flood protection as a “line in the landscape”,
and ACTIVATION: Imagining the dike as a
dynamic and used structure.

Impact assessments, including topics like the
flood safety, the business community, the
landscape, the local environment and outdoor
recreation,
biodiversity,
the
cultural
environment and natural resources, were
conducted for the different recommended
measures evaluated with the hydraulic model.
These assessments provide the baseline
documentation
for
the
PHUSICOS
comprehensive framework assessment tool
(see next article), that will be used to evaluate
and
verify
NBS
performance.

They also have visualized the intentions of the
receded flood barrier that can support multiple
activities such as a fishing platform, picnic area,
and panoramic views (Fig. 4), also considering
different possible configurations of the barrier
(Fig. 5).
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Figure 4. Visualization of the area with the potential
multiple actions that can be supported by the flood
barrier (conceptual illustration by Agence Ter).

Figure 5. Possible configurations and geometries of
the barrier or dike (illustration by Agence Ter).

The comprehensive NBS assessment tool
The University of Naples (UNINA) has
developed the central assessment tool, which
is a comprehensive framework to verify the
performances of NBSs in risk management
processes from both technical and socioeconomic points of view (Deliverable D4.1).
This comprehensive framework assesses the
beneficial role of NBSs in ecosystem services,
which is a crucial metric for the overall
evaluation of the implemented intervention
and solutions. In addition to ecosystem
services, environmental, economic and social
indicators are coupled with the abovementioned risk management indicators,
defining positive co-benefits, as well as
potential undesirable side effects and social
perceptions.

The proposed framework and the indicators
The framework has been created taking into
account the specific conditions of the context
of the PHUSICOS demonstrator cases: rural
and mountainous areas. The Performance
Indicators (PI) were selected and categorized in
a hierarchical scheme under five main ambits
related to NBS performance: Risk Reduction,
Technical and Feasibility Aspects, Environment,
Society, and Local Economy (Fig. 6). For each
ambit, criteria were defined (Table 1) and for
each criterion, specific sub-criteria have been
identified.
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Methodology
The proposed methodology for the NBS
assessment in rural and mountainous areas
was developed building on existing frameworks
put forth in other projects implementing NBSs
in urban and rural areas (ISO, 2014; Raymond
et al., 2017).
The method is based on the estimation of
Performance Indicators (PI) through a multidisciplinary aggregation and weighting
methodology that allows comparison between
different alternative design scenarios (e.g.
Baseline scenario, NBS scenario, grey solution
scenario).
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Figure 6. Scheme of the 5 Ambits of the framework
assessment that can be affected by NBS performance
(Deliverable D4.1).

Indicators have then been selected under each
of the sub-criteria. The comprehensive
framework includes in total 98 indicators.

AMBIT

CRITERION

Risk Reduction

Hazard
Exposure
Vulnerability
Technical Feasibility
Economic Feasibility (affordability)
Water
Soil
Vegetation
Landscape (Green Infrastructure)
Biodiversity
Quality of Life
Community Involvement and Governance
Landscape and Heritage
Revitalization of Marginal Areas
Local Economy Reinforcement, including New Job Opportunities

Technical & Feasibility Aspects
Environment

Society

Local Economy

For each indicator, features such as the metric
units, typology (qualitative, semi-quantitative
or quantitative), the direction (positive impact
or a negative impact) and the information
source (surveys, numerical modelling,
stakeholder involvement, GIS, statistical data,
sampling) are specified. A simplified version of
the matrix is proposed in order to make the
assessment tool more accessible and
applicable in the specific local context (30 subcriteria for a total of 57 indicators).
The assessment tool will be used for the
demonstrator cases and should be further
adapted to local context peculiarities and
modelled through stakeholders’ contributions.
PHUSICOS activities
Since the kick-off meeting in Oslo in June 2018,
PHUSICOS has been actively participating in
many NBS-related events throughout Europe
to share projects results and support the
Horizon 2020 NBS community of practice.
For example, in January 2019, the first joint
meeting was organized for the four Horizon
2020 projects that comprise the Task Force on
NBS for hydro-meteorological risk reduction:
PHUSICOS,
RECONECT,
NAIAD
and
OPERANDUM to explore areas of collaboration
and potential joint actions.
Within the PHUSICOS consortium, partners
have taken part in activities including site visits
to the demonstrator case study sites and the
"Look and Learn" visit organized by TUM at the
ISAR River Basin concept case in Munich where
a large restoration along the river has been
realized.

PARTNERS:

PHUSICOS has also been active at different
scientific conferences. In April 2019, NGI gave a
poster presentation at European Geosciences
Union's (EGU) annual conference in Vienna.
The poster highlighted the PHUSICOS project
with the first proposed NBS solutions for the
demonstrator sites and the potential benefits
of using NBS in the related contexts. Many
PHUSICOS partners (NGI, CTP and UNINA)
participated at the European Climate Change
Adaptation conference (ECCA) in Lisbon in May
of this year. ECCA2019 showcased a broad
range of H2020 initiatives related to climate
adaptation to include climate services, cocreation and co-production as well as naturebased solutions. A key take-away message was
that there is a need to improve the linkages
between climate mitigation and climate
adaptation, and NBSs can provide this link.
Web and Social media
To keep updated on the events, activities and
conferences of the PHUSICOS project, visit our
web page www.phusicos.eu or follow us on
twitter (@phusicos).
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