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Foreword

This agenda and the Policy brief were developed by Dr. Flavio Besana, Filippo Grillo,
and Dr. Martijn Wiarda through a collaborative effort between ISO and Delft University
of Technology, arising from the ISO Research Grant 2022 on the role of standardization
for climate change adaptation. The team at TU Delft would like to thank the ISO
Strategy and Research (S&R) team for the resources and the insights that made this
impactful research possible, as well as prof. Henk J. de Vries (Erasmus University
Rotterdam, Professor of Standardization Management), prof. Neelke Doorn (TU Delft,
Professor of Ethics of Water Engineering ), and dr. Geerten van de Kaa (TU Delft,
Associate Professor of Standardization and Business Strategy) for their advice and
precious contribution throughout the research and drafting process.
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Executive summary

This standardization agenda is an attachment to the ISO Policy Brief on
Sea Level Rise (SLR). It offers guidance on the implementation of SLR
adaptation strategies outlined therein. While the Policy Brief sets the
stage by addressing the global policy landscape and identifying key
challenges for policymakers and standard-setting organizations, this
agenda shifts focus towards practical, actionable recommendations
for standardization bodies in addressing SLR.

This agenda draws from academic research
into the increasingly critical issue of

SLR. Despite the large body of technical
knowledge available on the problem, there is
surprisingly little standardization to tackle it
The approach is grounded in a review of the
latest academic literature on SLR, identifying
areas where current standardization efforts
may fall short. Collaborating with experts in
the field, the study evaluated the potential of
standardization for four thematic clusters of
SLR adaptation measures: (1) Civil Engineering
& Infrastructure, (2) Risk Assessment
Modelling, Safety & Security, (3) Policy,
Governance & Spatial Planning, and (4) Nature-
Based Solutions. The methodology employed,
which combines academic rigor with practical
expertise, is detailed in the Annex of this
document, showing the bottom-up approach
to tackling this pressing global challenge.

The aim is to bridge the current gap between
state-of-the-art academic insights and existing
standards in SLR adaptation, to provide
guidance to global, regional, and national
standard-setting bodies.

Section 1 (Global Policy Context) starts with an
introductory summary of the main institutional
endeavours and debates on SLR.

Section 2 (SLR Adaptation Measures) details
the adaptation measures identified from the
literature and the four thematic clusters of
measures.

In Section 3 (Standardization Agenda for SLR
Adaptation), for each of the four clusters, the
document provides a detailed assessment of
opportunities, challenges and priorities towards
standardization.

Section 4 (Discussion) continues with a
discussion across the four thematic clusters,
summarizing the experts’ key messages and
collective entry points for standardization, a
presentation of the different types of standards
involved and their functions, and the implication
for the standardization process.

The discussion prepares the ground for Section
5, where the main ideas emerged during this
research project are conveyed into policy
recommendation addressed to national and
international standard-setting bodies.

Section 6 (Concluding Remarks) wraps up the
main recommendations to standard-setting
bodies. The document is also complemented
by a rich appendix with four annexes providing
further details on the research data collected
and the methods applied.
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Introduction to SLR in
a global perspective

Global SLR is one of the most dangerous
consequences of climate change as it becomes

an increasingly critical issue primarily driven by
two interrelated factors: the thermal expansion

of seawater due to rising temperatures, and the
melting of polar ice caps and glaciers (Calvin et

al., 2023). The consequences of SLR manifest

in alarming statistics, and the impacts are
multifaceted across various domains. Since the
beginning of the 20™ century, global sea levels
have risen by approximately 20-23 centimetres.
Just in the last 27 years, sea levels rose on average
by nine centimetres (NASA Earth Observatory,
2022). According to the Intergovernmental Panel
on Climate Change (IPCC hereinafter), under

high emission scenarios, global sea levels are
expected to surge by about 1-2 metres by the

end of the century and four metres by 2150.

Other recent estimates, featuring more complex
simulation scenarios (including the disintegration
of the polar ice sheets) bring the rise levels to

5.4 metres in 2150 (European Environment Agency,
2022). Eight of the ten world’s largest cities are
situated at coastlines, as well as many other urban
and societal hubs, indicating countless people

and assets at risk (Strauss et al., 2021). Coastal
flooding incidents have increased significantly over
the past few decades, with estimates suggesting
that by 2050, around 300 million people worldwide
could face annual coastal floodings due to SLR.

Low-lying coastal areas and island nations are
particularly vulnerable, facing inundation, erosion,
and increased flooding risks (IPCC, 2022). As sea
levels continue to climb, these regions confront
the threat of losing land, homes, infrastructure,
and essential services such as healthcare and
education. Moreover, the effects extend beyond
immediate coastal zones and have lasting
impacts. Displacement of populations due to
submerged land and the potential loss of entire
island nations pose significant humanitarian
challenges. Economic sectors reliant on coastal

resources, such as fisheries and tourism, face
disruptions, impacting livelihoods and local
economies. Furthermore, the loss of biodiversity
and ecosystems due to coastal inundation and
saltwater intrusion poses severe ecological threats,
endangering crucial habitats like mangroves, coral
reefs, and estuaries.

Addressing SLR calls for comprehensive and
coordinated global efforts. Investing in resilient
infrastructure, implementing coastal defense
systems, and fostering sustainable land-use
practices are crucial steps toward mitigating

the impacts of rising sea levels. Collaborative
international initiatives, policy interventions, and
innovative solutions are pivotal to confront this
pressing global challenge and safeguard the future
of coastal regions and communities worldwide.
The magnitude of the challenges described

calls for collaborative efforts involving multiple
levels of action, where ISO and other standard-
setting bodies can provide standardized guidance
and solutions for the national implementation.
Standardization could be one of the upscaling
vehicles of a collaborative process where ISO

can act as a facilitator and broker of standards
development processes. This agenda is addressed
to technical committees and all stakeholders
involved in the standards development process
and it aims to provide an overview of the
challenges, opportunities and entry points for
standardization across the vast landscape of

SLR adaptation measures.

6 Grant series — 2022 edition — Standardization agenda
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SLR Adaptation Measures

SLR adaptation strategies are defined as any
material (infrastructural, engineering and natural
solutions) and immaterial (policy, governance,
decision-making and support tools) action or
intervention that has the objective of adapting to
the impacts of rising sea levels. These measures
aim to control risks, minimize damage, and
enhance resilience against the effects of SLR and
together they contribute to reducing vulnerabilities
and enhancing the ability of communities to

adapt to the changing coastal environment due

to SLR. The combination of measures provides a
comprehensive adaptation strategy, designed to
address the consequences of SLR that are specific
to each local domain.

Adaptation measures for SLR encompass specific
actions, policies, and initiatives designed to

cope with and respond to SLR challenges. These
include implementing infrastructure improvements
(e.g. elevating buildings or constructing flood
barriers), land-use planning to avoid vulnerable
areas, restoring natural ecosystems (e.g.
wetlands), creating early warning systems for
coastal communities, and fostering community
engagement and education to enhance resilience
and preparedness. The broadness and cross-
functional nature of adaptation measures suggest
introducing a framework for clustering them into
relevant thematic macro-categories.

Table 1 summarizes the adaptation measures

as identified through a systematic review of

the literature (see Annex 1 for details on the
methodology). The measures are categorized
across two dimensions: their thematic relevance
and the IPCC’s PARA(N) strategies’ they fulfill.
The former dimension systematizes the originally
identified measures from the literature (see
Annex 2 for the complete list) into four core
clusters (Civil Engineering & Infrastructure; Risk
Assessment Modelling, Safety & Security; Policy,
Governance & Spatial Planning; Nature-Based
Solutions), thereby allowing a discussion on
standardization challenges and opportunities
within similar areas of expertise. The latter helps
to distinguish between the different functions of
the measures, and to reflect on their timing and
planning implications within a comprehensive
adaptation strategy. The table below shows an
evenly distributed set of measures between the
thematic clusters and the PARA(N) strategies.
Notably, the cluster of “Policy, Governance &
Spatial Planning” mostly includes non-structural
measures; “Nature-Based Solutions”, instead, only
contains measures aiming at land’s conservation
and restoration (protect or attack), preventing the
loss of further landmass.

1 The PARA(N) model of adaptation strategies, introduced by the IPCC in 1990 and updated thereafter (see Dronkers et al., 1990; Oppenheimer et al., 2019; Dedekorkut-
Howes et al., 2020), stands for Protect, Accommodate, Retreat, Attack, Non-structural. Protecting measures are those that physically prevent the encroachment of water;
accommodating measures do not stop water but make structures and systems less vulnerable; retreat involves the displacement of people, assets, and infrastructure
away from risk areas; attacking measures are about advancing seawards and reclaiming land; finally, non-structural measures are all those that do not involve physical
constructions but rather high-level planning, for example through policies and education. The strategies of accommodation and retreat imply the acceptance that some
coastal areas will be lost. In contrast, protection and attack strategies aim at maintaining the current landmass and, in the latter case, restoring it.
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Thematic
clusters

Protect

Accommodate

Retreat

Attack

Non-structural

Civil engineering
& infrastructure

Coastal barriers

Elevated or floating
construction and
flood resistant
materials

Drainage systems

Infrastructure
reinforcement

Risk assessment
modelling, safety
& security

Critical
infrastructure
protection

Early
warning systems

Risk based
assessment and
impact simulation

Emergency
preparedness and
response plans

Table 1 - Overview of SLR adaptation measures across thematic clusters

Policy,
governance &
spatial planning

Managed retreat

Participatory
governance for
decision-making
Adaptive planning

frameworks

Spatial and urban
planning

Awareness and
capacity building
programmes

Nature-
based solutions

Living shorelines
Beach nourishment

Dune stabilization

Coastal wetland
restoration
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Each thematic cluster contains four to five “groups”
of adaptation measures.

In the field of Civil Engineering & Infrastructure,
adaptation measures to SLR involve specific
interventions and modifications aimed at
designing, constructing, and maintaining
infrastructure that can withstand or mitigate the
impacts of SLR. These measures aim to ensure
the longevity, resilience, and functionality of
buildings and infrastructure in coastal areas. The
key adaptation measures in this cluster are the
following:

- Elevated or floating construction and flood
resistant materials: Designing buildings, roads,
bridges, and other infrastructures to either
be elevated above anticipated flood levels or
built with flood-resistant material and building
techniques. This category also includes the
emerging practice of floating construction for
housing and civil buildings.

- Coastal barriers: Building seawalls, levees,
dykes, breakwaters or other coastal barriers to
protect infrastructure from flooding and coastal
erosion caused by SLR.

- Drainage systems: Upgrading drainage systems
to cope with flooding, ensuring that excess
water is effectively managed and does not
cause damage to infrastructure.

 Infrastructure reinforcement: Retrofitting
existing infrastructure to enhance resilience,
such as reinforcing bridges, culverts, and
sewage systems to withstand increased water
levels and associated pressures.

In the domain of Risk Assessment modelling,
Safety & Security, SLR adaptation measures
encompass a prevention framework aimed at
identifying, assessing, and mitigating potential
hazards, threats, and vulnerabilities associated
with the SLR. These measures may be integral
components of a comprehensive approach aimed
at ensuring safety, security, and resilience of
coastal communities and critical infrastructure.
These are the key adaptation measures in this
cluster:

« Risk based assessment and impact simulation:
Conducting comprehensive risk assessments
to identify areas facing SLR hazards and
estimating the impacts through scenario
simulation modelling. The process also includes
mapping all risks on the territory detailing which
type of impacts they would be facing according
to simulation.

- Early warning systems: Implementing and
improving early warning systems and risk
communication for coastal communities to
provide timely alerts in case of SLR threats.

- Emergency preparedness and response Plans:
Developing and implementing emergency
preparedness plans specific to SLR impacts,
outlining protocols for evacuation, shelter, and
rapid response in the event of a disaster.

« Critical infrastructure protection: Assessing
and fortifying critical infrastructure such as
power plants, hospitals, and transportation
systems against SLR impacts.

Adaptation measures in the fields of Policy,
Governance & Spatial Planning are essential to
prepare a fertile ground to implement integrated
and comprehensive approaches for SLR
adaptation. Important ingredients in this domain
are cross-sectoral collaboration, community
engagement, adaptive planning, and flexibility both
for regulation and for planning. These are the key
adaptation measures in this cluster:

- Participatory governance for decision-
making: Engagement of various stakeholders
such as local communities, businesses,
environmental groups, and local government
bodies in decision-making processes for coastal
management. This is to ensure that local
knowledge and concerns are considered in SLR
adaptation strategies.

« Adaptive planning frameworks: Establishment
of adaptive planning and decision-making
structures that are responsive to changing
conditions and that grant the flexibility to apply
continuous learning and adjustment to SLR
adaptation strategies.
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+ Spatial and urban planning: Identification
and removal of blockages and regulatory
bottlenecks in the field of legislation, land use
and zoning that may limit the implementation of
adaptation strategies in high-risk zones. This
may also include the design of ad-hoc coastal
plans for SLR adaptation or the adoption of
specific regulatory tools allowing the flexibility
and experimentation needed in this field.

« Managed retreat: Strategic relocation of coastal
communities or abandonment of high-risk areas
to safer locations, leaving space for the natural
adaptation of coastal environments.

- Awareness and Capacity Building programmes:
Educational and dissemination initiatives that
inform communities about the risks associated
with SLR. This should also include Capacity
Building programmes to train for adaptation and
resilience.

Nature-based solutions leverage the natural
environment to provide adaptation benefits,
contributing to the resilience of coastal
communities, ecosystems, and infrastructure.
These approaches are pivoted on the inherent
resilience and protective qualities of natural
systems to reduce vulnerability and enhance the
adaptive capacity of coastal areas. In addition,

these measures often offer multiple co-benefits,
including habitat restoration, biodiversity
conservation, and carbon sequestration, among
others. These are the key adaptation measures in
this cluster:

- Coastal wetland restoration: Restoring and
protecting natural wetlands, salt marshes, and
mangroves help absorb floodwaters, reduce
erosion, and act as natural buffers against SLR.

 Living shorelines: Implementing techniques
like planting vegetation, creating oyster
reefs, restoring coral reefs, or using natural
materials to dissipate wave energy and stabilize
shorelines. These methods enhance coastal
resilience by reducing erosion and nurturing the
local ecosystems.

« Beach nourishment: Adding sand or sediment
to beaches to restore or enhance their natural
protective function. This method helps absorb
wave energy, reducing the impact of storms and
erosion.

- Dune stabilization: Planting native vegetation
and constructing sand dunes along coastlines
can effectively reduce erosion and provide a
natural barrier against storm surges.
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Standardization
Agenda for SLR adaptation

The analysis of experts’ input provides the foundation for a
standardization agenda targeting SLR adaptation. For each thematic
cluster, this section discusses the main challenges, opportunities, and
entry points for standardization, together with a set of priorities and
recommendations targeted to relevant stakeholders, such as committee
members and policy makers. Table 2 gives an initial comprehensive
picture of this discussion across the four thematic clusters.

© ® ®

Challenges Opportunities Entry Points Priorities and
Recommendations

Civil engineering Establishing resilient Innovating flood- Guidelines’ Focus on flood-prone
& infrastructure construction resilient materials and  development for area standardization
benchmarks setting new global flood-resilient and adaptation
regardless of local norms constructions
factors . Deve_lop standard; for
Developing a Standards for coastal  floating construction
Creating globally comprehensive barrier design quality and safety
relevant coastal framework for coastal and assessment

barrier specifications  barrier design

Risk assessment  Harmonizing datause Consensus on data Developing technical  Prioritize risk-based

modelling, safety  and validity forimpact requirements for standards for early assessments as

& security simulation impact simulation warning systems preliminary steps
Different resources Ligleisis Adapting guidelines Standardize data
and technologies Setting global for SLR-related requirements for risk
for early benchmarks for emergency assessment models
warning systems early warning management

system technology
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Policy,
governance &
spatial planning

Nature-
based solutions

Table 2 - Summary of the standardization agenda for each thematic cluster

Challenges

Balancing local
specificity with global
governance tools

Uncertainties in
SLR projections
demand flexible
planning frameworks

Balancing ecological
restoration with flood
mitigation

Conflicting visions
and competing
interests on land use

®

Opportunities

Creating inclusive
governance models
guided by global
benchmarks

Innovating urban
design through
interdisciplinary
collaboration

and technological
approaches

Establishing
guidelines for
wetland restoration
and living shoreline
preservation

Developing best
practices for beach
nourishment and
dune stabilization

®

Entry Points

Developing guidelines
for stakeholder
engagement and
decision-making
processes

Introducing adaptive
planning frameworks
and cyclic

approach guidelines

Guideline
development for
vegetation selection
and resource
monitoring

Collaboration with
local environmental
agencies for sediment
sourcing and
application standards

Priorities and
Recommendations

Prioritize adaptive
planning approaches
reflecting high climate
hazard risk

Develop tools

and protocols for
decision-making,
potentially through
international
guidelines or
certifications

Focus on multi-
sectorial stakeholder
engagement

and guideline
development

for SLR-specific
governance schemes

Establish local
standards for Nature-
Based Solutions
guidelines

Provide standardized
tools and guidelines
for policy and
governance of
ecosystems

Develop material
and dynamic
requirements
standards for
Nature-Based
Solutions adaptable
to local conditions
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Civil Engineering & Infrastructure

There are currently no standards for

SLR adaptation in the Civil Engineering &
Infrastructure cluster, and so the opportunity
exists for pioneering their establishment in

an standardization field that is characterized

by a wide global scalability and applicability.
Standard development opportunities range from
construction practices, including infrastructure
reinforcement, to coastal defenses and drainage
systems. Both challenges and opportunities lie

in creating new standards from the ground up,
ensuring they are robust, adaptable, and suitable
for diverse environmental and socio-economic
conditions globally. This may foster a globally
balanced development of quality, safety, and
resilience in infrastructure development and
retrofitting in response to SLR. In the paragraphs
below, we list the opportunities, challenges and
priorities for standardization across SLR measures.

Elevated or floating construction and flood
resistant materials

« Challenges and opportunities for
standardization: The challenge is to establish
fixed benchmarks for resilient and sustainable
construction that are not dependent on local
specific factors. On the one hand, this opens
opportunities to innovate and set new global
norms for flood-resilient materials, and on
the other it poses challenges to harmonizing
them with the national legislation on the
design and layout of buildings. Opportunities
lie in the practices already experimented and
consolidated across countries that already
work with the necessity of building and living
very close to the sea (technical guidance
documents, though not specifically addressing
SLR, have been retrieved in governmental
bodies or maritime authorities in the
Netherlands, Denmark and Australia).

Entry points for standardization: The priority
is to develop ground-up guidelines and codes
for flood-resilient constructions, focusing on
adaptability and environmental sustainability.
Similar priorities apply to the technical
specifications and the architecture principles
underlying the design and construction of
floating buildings. Standards can provide
requirements, test methods, and guidance
documents that provide examples of possible
solutions. Collaborative efforts in research and
development between private actors active in
the construction field and research institutions
are essential for infusing knowledge towards
the development of new standards (‘pre-
normative research’). In particular, international
standards can set requirements for materials
and components, while rules related to
buildings, e.g. their structural integrity, safety,
and energy efficiency, are mostly set locally.

Coastal barriers

Challenges and opportunities for
standardization: The challenge is to create a
globally relevant set of technical specifications
for coastal barrier construction considering
varied coastal geographies. This presents

an opportunity to define best practices or
guidelines for balancing effectiveness and
environmental conservation, through the parallel
consideration of barriers and nature-based-
solutions having similar goals, or combinations
thereof.

Entry points for standardization: Establishing
a comprehensive framework for designing
and assessing the impact of coastal barriers
is crucial. This involves pioneering work in
engineering standards and environmental
impact assessments.
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Drainage systems

Challenges and opportunities for
standardization: In the field of drainage
systems, standardization can build on an
existing practice that, so far, did not take into
account SLR. The challenge lies in embedding
the SLR impact into existing standards for
drainage systems. This sector can count

on the availability of extensive knowledge
and expertise, already featured in existing
standardization, that could be factored in for
addressing SLR specificities.?

Entry points for standardization: In this sector,
standardization processes can capitalize the
existing knowledge and the expertise available
in existing technical committees to amend and
upscale existing standards taking SLR impact
into account. Part of the focus of such upscale

should be on providing guidelines for integrating

green infrastructure and smart technologies
into drainage systems, adaptable to diverse
urban settings.

Infrastructure reinforcement

Challenges and opportunities for
standardization: The absence of standards

in infrastructure reinforcement against

SLR opens the opportunity to introduce a
coordinated approach that establishes criteria
and methodologies. Designing new standards
for this field can consider ex-ante the long-
term resilience and safety of the infrastructure.
Challenges for the establishment of technical
standards lie in the difficulty to incorporate
and take into account the assessment of the
existing status of the infrastructure. In fact,
this has a significant influence on the choice
of reinforcement options along with other local
factors (wind, humidity, soil properties..), as
well as the material and immaterial resources
available in each local context.

Entry points for standardization: Developing

a set of standards for monitoring, assessing
and reinforcing existing infrastructure as

part of the SLR adaptation strategy. Possible
standard development in this field includes
performance criteria modulated on the
functions that the infrastructure has to fulfill
and supported by test methods and guidance
documents providing examples of solutions.
As a complement, compatibility standards

can be developed for cases where different
components (e.g. digital sensors or building
materials) need to be applied. Overall, the

set of standards should provide a common
approach and be able to guide reinforcement
processes throughout different scenarios of
SLR environmental impacts. At the same time, it
should be able to accommodate the adaptation
of different reinforcement needs to the diverse
existing conditions in terms of status of the
infrastructure and resources (materials and
technology) available locally.

Priorities and recommendations for
standardization

Based on the analysis above, and on the results
of the interview process conducted, we identify

a list of collective recommendations that account
for the civil engineering sector. The order of these
recommendations does not follow a specific
ranking priority:

a.

Performance criteria, test methods and
guidance principles within civil engineering
practices adopted in flood prone urban areas
seem ready to be standardized so to guide the
implementation of local specific solutions.

Some existing standards in the field of
construction and civil engineering (mostly on
drainage systems and construction materials)
could be adapted to address SLR.

2 Examples of this expertise include ISO TC 138/SC 1 on “plastics pipes and fittings for soil, waste and drainage”, CEN/TC 165 on “wastewater engineering” and CEN/TC 341 on

“geotechnical investigation and testing”.
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c. The good functioning of existing prototypes
and practices for floating construction
suggests enough technical maturity for
developing standards that provide quality and
safety requirements as well as guidance for
design, installation and maintenance.

d. Infrastructural interventions such as dykes
and barriers are sometimes over-protective
solutions for SLR adaptation, where in
some cases hature-based solutions would
be appropriate to cover also higher impact
scenarios.

e. Standards are not only relevant for new
constructions but may also provide monitoring
and maintenance requirements for civil
engineering and infrastructural interventions.

In light of the comprehensive analysis of Civil
Engineering & Infrastructure in the context of SLR
adaptation, it becomes apparent that a strategic
approach to standardization can be considered.
The readiness of civil engineering practices in
flood-prone urban settings (recommendation a)
emerges as a possible entry for standardization in
this field. These practices, already in the course
of experimentation and implementation, provide a
robust foundation for establishing comprehensive
SLR adaptation strategies. This aligns with the
observation that some existing standards, namely
in the field of drainage systems, could be a good
starting point for upscaling and adaptation to

SLR contexts (recommendation b), indicating a
smoother transition towards SLR adaptation in
this domain. The maturity of some prototypes and

practices in floating construction (recommendation

c) can be considered an opportunity for

standardizing their underlying processes for quality

and security requirements and guidelines for

design and implementation, reflecting a significant

advancement in resilient building techniques.

However, it is crucial to recognize that
infrastructural interventions like dykes and
barriers can sometimes lead to overprotective
solutions (see recommendation d). This
highlights the need for a balanced approach in
standardization, one that balances the efficacy
with the environmental impact and cost of such
measures. To reduce these, hybrid approaches
(e.g. the Dutch building with nature®) should

also be considered. Equally important is the
acknowledgment that standardization should
encompass not just the construction and
implementation of civil engineering projects but
also their ongoing monitoring and maintenance
requirements (recommendation €). This ensures
that infrastructural interventions remain effective,
safe, and resilient over time, adapting to evolving
environmental conditions and technological
advancements. Thus, the path forward in
standardizing SLR adaptation measures in Civil
Engineering & Infrastructure must be multifaceted,
balancing innovation, existing practices,
cost-effectiveness, and the sustainability of
interventions, all while maintaining a vigilant eye on
their long-term performance and impact.

3 For more information, see Building with Nature - Wageningen and Building with Nature | Dutch Water Sector
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Elevated

or floating
construction and
flood resistant
materials

Coastal barriers

Drainage systems

Infrastructure
reinforcement

Challenges

Context specificity of
building conditions
(materials,
morphological)

Resilience of
infrastructure
is uncertain

Context specificity of
coastal geographies

Embedding SLR into
an existing framework
of standardization

Estimating SLR
impact for drainage

Taking into account
departing status of
infrastructure

Impact of other local
specific factors

®

Opportunities

Existing practices
adopted locally

Existence of similar
standard for material

Existing practices
adopted locally

Guidelines provision
for balancing
protection with
environmental
conservation

Drainage standards
do exist (SLR
unrelated)

Good knowledge
base and expertise to
build upon

Establishing criteria
and methodologies
allowing for flexible
local adaptation

Reinforcement
techniques are
already implemented
in different contexts

Table 3 — Standardization strategies for Civil Engineering & Infrastructure

®

Entry Points

Ground-up guidelines
and codes for
material

Safety and quality
requirements

and guidelines
for architecture
and design

Catalogue with
properties of different
coastal barriers

Assessment
framework for impact

Capitalize on existing
knowledge and
expertise

Stakeholders and
technical committees
already identified

Develop standardized
protocols for
reinforcement
processes in terms

of performance
criteria, methods

and compatibility

of components

-
-

Priorities and
Recommendations

Promote private-
public joint ventures
in research and
development

Tap into the potential
of existing prototypes
and pilot projects

Consideration of
monitoring and
maintenance
requirements

Make infrastructural
measures
cost-effective

Upscale existing
standards to
accommodate SLR
impact

Integrate green
infrastructure and
smart technologies
into drainage

Protocols should
covers monitoring,
assessment and
reinforcement options

Protocols need
to be flexible for
local adaptations
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Risk assessment modelling, safety
& security

The risk assessment modelling, safety &
security cluster recognizes a critical need for
standardization in a field where none currently
exists for SLR adaptation. The focus should be
on developing operational standards for risk
assessment as a top priority but also providing
adaptable guidelines for early warning systems,
emergency response, and critical infrastructure
protection. In a landscape where there are
currently different existing practices, the challenge
is to reach consensus on a reliable, effective
and adaptable protocol that can be adopted and
adapted regardless of the local geographical
and infrastructural specificities. This pioneering
effort should aim to equip communities worldwide
with standardized tools and methodologies to
understand, assess, manage and mitigate SLR
risks. In the paragraphs below the opportunities,
challenges and priorities for standardization are
listed for each type of SLR adaptation measure
within the cluster.

Risk-based assessment and impact simulation

« Challenges and opportunities for
standardization: The main challenge is to
establish harmonized conditions for the use
of data, starting from the data collection
and validity requirements until the choice
of data as inputs of the impact simulation
modelling. Opportunities lie in the fact that
different models of impact simulation are
already used and applied in several countries
and regions confronted with SLR (sometimes
different models are used within the same
country). Reaching consensus on the minimum
requirements, for example on data entry,
seems more realistic than the idea of proposing
one all-encompassing model for risk-based
assessment. Such standardization would allow
the establishment of a protocol that can be
adapted worldwide.

« Entry points for standardization: extending
the set of current standards for risk
assessment with new or modified ones fit
for use for SLR, including standardized data
collection and analysis methods, is a priority
of first order for any SLR adaptation measure.
Encouraging global adoption and adaptation

of these standards is key to enable a common
framework for understanding and assessing the
impacts of SLR in each specific context.

Early warning systems

« Challenges and opportunities for
standardization: Challenges in establishing
global standards lie in the fact that different
legal and administrative accountability
schemes apply in different countries or even
local governance systems when it comes
to the appointment of responsible bodies
for risk communication in case of climate
hazards. However, while in the past, technical
barriers in the field of telecommunication
represented a significant obstacle, nowadays
the average technological predisposition
(especially in the access to basic vehicles for
telecommunication such as TVs, phones and
mobile phones) has reached higher levels
of harmonization both within and between
countries. This field presents an opportunity
to set a global benchmark in technology
integration, communication efficiency, and
parametres for data management. Likewise,
warning codes already standardized globally
for other emergency situations (e.g. ISO 3864
for safety colors and safety signs) can set the
basis to reach a similar uniformity for flood
safety. Instead, in terms of governance, the
implementation of early warning systems
remains largely subject to national or even
regional/provincial competencies and
specificities.

« Entry points for standardization: The focus
should be on developing technical (informatic,
telecommunication, technological) standards
for the implementation of early warning
systems. At the same time, global consensus
could be reached on risk thresholds to
consider for activating early warning. National
Standards Bodies (NSBs), in collaboration with
governmental actors, may also focus on the
definition of roles and responsibilities for the
deployment of such early warning systems.
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Emergency preparedness and response plans

Challenges and opportunities for
standardization: Without existing standards,
the biggest challenge lies in creating
comprehensive emergency plans specific to
SLR that are able to account for the variety of
different geographical and social aspects of
each local reality. Whilst global or even national
standards proposing a fully-fledged response
plan seem unrealistic, it may be possible to
establish a model and related guidelines for
emergency management in the context of SLR.
These may also include modules and protocols
to train emergency preparedness.

Entry points for standardization: Opportunities
are identified in adapting the existing set of
guidelines in the field, to the context of SLR-
related flood risks, so to enable the autonomous
development of local emergency plans and
their implementation, including management
frameworks and resource allocation. To
mitigate the currently limited use of these
types of standards, training programmes for
emergency preparedness can be an important
support tool to increase the application of
emergency planning standards. Such training
and Capacity Building programmes can also
include elements that can be standardized
(learning and assessment tools). The promotion
and dissemination of these instruments as part
of local and national emergency management
plans should follow.

Critical infrastructure protection

Challenges and opportunities for
standardization: The main challenge in
setting a uniform approach to protecting
critical infrastructure against SLR lies in the
impossibility to account for the condition,
positions and exposure of such infrastructure
across the diversity of local contexts. Whilst
this suggests a lack of need for international
standards, such standards do make sense

in the form of guidance documents that can
inform the development of local security plans
and protocols for infrastructure protection. Such
guidelines could help drawing the attention to
the most critical elements to consider in case
of SLR related climate hazards. Such global
protocols still hold potential to influence local
resilience strategies.

Entry points for standardization: The
elaboration of guidelines (in the form of
protocols and checklists) for assessing the
vulnerability of critical infrastructure and
informing the choice of dedicated protection
measures and mitigation measures seems a
realistic option and a priority for SLR adaptation
strategies globally. Whilst it is impossible to
account for local specificity, the protocols may
still be distinguished depending generalized
contextual information, for instance: density
of population in the area, risk of salt intrusion,
urban vs natural context, presence on inland
waters etc.

Priorities and recommendations for
standardization

Based on the analysis above, and on the

results of the interview process conducted,

the research team identified a list of collective
recommendations that account for the Risk
Assessment Modelling, Safety and Security cluster:

a.

Risk-based assessments should be a
preliminary step to enable any possible SLR
adaptation strategy and measure.

Standardization should focus on data
requirements, harmonization, and validity at
a global scale to enable implementation of
existing risk-based assessment models and
emergency procedures.

Standardization should focus on estimating the
risk and providing a common understanding

of impact drivers, then the thresholds for risk
acceptance and SLR adaptation strategies are
primarily political choices, which benefit from
the involvement of expert support.

Due to the strong local dependency of
evacuation plans, global standardization
should focus on evacuation preparedness and
predisposition, which include communication
tools such as universally recognized symbols
and codes of conduct.

Global standardization for SLR risk assessment
should target not only public sector (policy
guidelines) but also industry and SMEs.

The exploration of the Risk Assessment Modelling,
Safety & Security cluster in the context of SLR
adaptation underscores the opportunities for a
methodical approach to standardization. Foremost,

18
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risk-based assessments (recommendation a)
emerge as an indispensable preliminary step,
foundational to any SLR adaptation strategy. This
necessitates a focused effort on standardizing
data requirements, harmonization, and validity at a
global scale (recommendation b), which is pivotal
for the effective implementation of existing risk-
based assessment models. Such a harmonized
approach should facilitate more accurate risk

estimations, that can be subject to standardization.

Standards are instrumental in providing
underpinning for highly-informed decision-making.
This includes predicting the level of protection to
be expected. Decision-making is up to politicians

— they have to balance cost (and maybe also other
aspects such as environmental protection) with the
level of safety provided.

Despite acknowledging the existence of unique
challenges posed by context-specific factors,
global standardization efforts should pivot
towards promoting evacuation preparedness
and frameworks of predisposition, where
communication tools, symbols and codes of
conduct should be prioritized (recommendation
d). Still, the strong local dependency inherent

in these processes should be recognized, thus
leaving the adaptation of standard emergency
management tools, methods and notions to the
local implementing bodies. This approach would
help ensure that emergency response plans are
robust, context-sensitive, and capable of being
rapidly mobilized. Additionally, the scope of global
standardization for SLR risk assessment must
extend beyond public sector policy guidelines
to actively encompass industry and SMEs
(recommendation e), ensuring that the entirety
of the socio-economic spectrum is equipped to
respond and adapt effectively to SLR challenges.
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Risk-based
assessment and
impact simulation

Early
warning systems

Emergency
preparedness and
response plans

Critical
infrastructure
protection

Challenges

Establish harmonized
conditions for the use
of input data

Competing
interests between
existing models

Different technologies
in each country

Different
competencies and
responsibilities

in each
governance setting

Significant social
and geographical
specificity

Plans involve political
choices that cannot
be standardized

Significant local
specificity due to
location and type of
infrastructure at risk

®

Opportunities

Models and
simulation are already
applied and validated.

Extend or adapt
the existing risk
assessment tools to
the case of SLR

Setting a global
benchmark

for technology
integration

Setting a global
code/language for
risk communication

Establishing
supporting protocols
for emergency
management

Training emergency
preparedness

Global security
protocols that raise
attention of the
most critical aspects
and risks to be
considered locally

®

Entry Points

Universal protocol
for minimum data
requirements

Universal protocol
for factors to
be considered

Establish risk
thresholds or
intervals to consider
in early warning

Standardize Technical
and informatic
standards for

risk communication

Protocols and
communication
tools (e.g. symbols)
that can guide
local decisions and
emergency plans

Training programmes
certifications for

SLR emergency
preparedness

Set guidelines
for vulnerability
assessment of
infrastructure

Set checklists for
critical aspects
to be considered
(population
density, etc.)

Table 4 — Standardization strategies for Risk Assessment Modelling, Safety and Security

-
-

Priorities and
Recommendations

Global consensus
can be found on the
foundations (data and
factors) and not on
one single prevision
model.

Standardized data
collection is a top
priority and key
enabling factor

Focus on quality
standards

and technical
specifications such as
data management

Governance and
implementation
refer to national or
sub-national
competencies.

Standardization
should target
emergency
preparedness and
predisposition,
including common
language for
communication and
decision-making
drivers, rather than
planning per se.

Standards in this area
should be intended
as assessment and
decision-making
support tools
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Policy, governance & spatial
planning

In the domain of policy, governance & spatial
planning, the lack of existing standards for SLR
adaptation presents an opportunity to influence
future approaches to coastal management and
urban planning in SLR risk areas. Some of the
policy approaches that start to be applied in

SLR adaptation strategies can be transposed

in local regulations. Not only, elements of such
policy approaches (e.g. stakeholder engagement
methods, decision-making tools, land use

and environmental standards, guidelines for
policy cycles) can be subject to standards
development to facilitate their global uptake,

and to provide support tools that benefit local
governance and regulation. More opportunities for
standardization lie in high-level policy frameworks
and governance models, guidelines for spatial
planning, and community engagement that are
specific to SLR. The absence of pre-existing
guidelines necessitates a ground-up approach
to standardization, creating flexible, dynamic,
and broadly applicable standards that can guide
the implementation of SLR adaptation strategies
effectively across different communities and
regions. Consequently, international standard-
setting bodies play a critical role in improving the
agency of local actors (both policy makers and
communities of individuals) rather than in setting
common technical requirements.

Participatory governance for decision-making

« Challenges and opportunities for
standardization: The main challenge lies in
standardizing at global level a process that
embeds a strong component of local specificity
and bottom-up approach in its definition.
However, proposing a governance tool to high
level policy makers offers an opportunity to
shape inclusive models for local governance
aspects globally. Whilst the process of
participatory governance takes place locally
and strongly depends on the community
constellations, the governance approach to
SLR may be empowered top-down by the
introduction of global benchmarks.

« Entry points for standardization: Developing
clear guidelines for stakeholder engagement,
co-creation and decision-making processes

that are pivoted around the participation of

the widest spectrum of stakeholders. Not

only the participation per se shall be covered
by standards as a procedural step, the role

and competencies of the different nature of
stakeholders may be specified within broad
categories. This standardization path may be
facilitated by the existence and the adaptation
of existing standards of open governance to the
peculiarities of SLR.

Adaptive planning frameworks

- Challenges and opportunities for
standardization: SLR projections have inherent
uncertainties, particularly regarding the rate
and magnitude of SLR. Planning frameworks
must be flexible and adaptable to changing
information. Whilst this constitutes a challenge
per se for SLR adaptation at all levels, there is a
crucial opportunity in preparing fertile planning
and decision-making ground that is able to
respond to this intrinsic uncertainty. Going
beyond traditional fixed planning schemes
towards more fluid models of governance is a
crucial enabling factor, and standardization can
make a contribution by codifying and providing
guidance documents for applying a specific
policy approach to SLR governance issues.

« Entry points for standardization: Focus
on creating adaptive policy instruments
and decision-making processes that can
accommodate changing conditions and new
information as they emerge. A recommended
standard for adaptive planning would take the
shape of a guidelines document that introduces
a cyclic approach to planning, made of fixed
windows where risks are re-assessed and the
adaptation measures are re-considered.

Spatial and urban planning tools

- Challenges and opportunities for
standardization: Standardizing spatial and
urban planning for SLR adaptation is complex
due to the diverse geographical and socio-
economic contexts of coastal areas, alongside
the need to integrate local knowledge and
balance local development where competing
interests are at stake. There is a significant
opportunity to innovate in urban design,
fostering interdisciplinary collaboration and
introducing technological approaches to
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planning (e.g. the digital twin). The diffusion

of data-driven approaches to spatial planning
offers opportunities to adapt data management
and interoperability standards to this field.
Digital and software tools can also be a way to
favor a greater community engagement at local
level but also facilitate the exchange of best
practices and concrete urban planning solutions
at global scale.

Entry points for standardization:
Standardization should target the adaptation
of traditional and already existing tools such
as zoning and land-use planning provisions
to the specificities of SLR risk prone areas.
The focus should be on preventing the need
for emergency management by looking

at spatial planning practices that embed
resilience. The development of SLR planning
standards shall aim for the introduction of
advanced technologies and data analytics to
the traditional tools cited above, such as GIS
mapping and simulation modelling, including
remote sensors, that introduce a data-driven
approach to spatial planning.

Managed retreat

Challenges and opportunities for
standardization: Creating standards for
managed retreat is challenging due to several
ethical and social complexities involved. Whilst
introducing a benchmark for this type of

SLR adaptation measures may help to guide
decisions of local policy makers, standards do
not seem to be an immediate solution due to the
delicacy of the human stakes at play. Different
would be the situation where interventions can
be operated on a fully natural landscape where
retreat only concerns sea shores and dunes,
but this would fall in the scope of nature-based
solutions (see cluster D).

Entry points for standardization: For this
measure, standardization does not seem to be
a realistic priority. Instead, national and regional

governments should work on establishing
transparent criteria and processes for managed
retreat decisions, including community
consultation and resettlement strategies. The
relocation possibilities in terms of feasibility,
place attachment and economic compensation
to residents are heavily reliant on the resources
available.

Awareness and Capacity Building programmes

Challenges and opportunities for
standardization: The main challenge lies in
setting global educational standards that are
relevant to the diverse cultural landscapes

and the different governance arrangements.

At the same time, it may be possible to create
a universally relevant curriculum on SLR risks
and adaptation, that provides a common skillset
and toolbox for dealing that is relevant to
different local contexts. Standardization here
can take the shape of a certification applied
Capacity Building or educational programmes
(e.g. at post graduate level or targeted for local
authorities).

Entry points for standardization: Promoting the
activation of standardized training and Capacity
Building programmes was referred by experts
to be a possible entry point for providing a
global approach, and a common toolset to

SLR adaptation practice. A possible way to
standardize the skills and resources needed to
manage SLR adaptation strategies is to issue

a certification ensuring that such programmes
provide a flexible and adaptable skillset that
encompasses the variety of local governance
contexts across SLR risk prone areas.

22
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Priorities and recommendations for
standardization

Based on the analysis above, and on the
results of the interview process conducted
the research team identified a list of collective
recommendations that account for the Policy,
Governance and Spatial Planning cluster.

a. The high risk embedded (probability and
impact) in climate hazards suggests that
SLR adaptation policies must follow adaptive
planning approaches.

b. Governance tools, documents for procedural
guidance and protocols for policy makers that
support decision-making for SLR adaption
should be a priority for standardization.
Among these, educational or Capacity Building
programmes that provide a common basic
skillset, and a common knowledge base
that reflect existing good practices can be
developed.

c. The practice of multi-sectorial stakeholder
engagement can be standardized through
guidance documents addressed to local
governments and decision-making bodies.
These guidelines should offer systematized
procedural steps to be followed for the
selection of stakeholders, the competences
needed and respective roles within the
different component of a comprehensive SLR
adaptation strategy (e.g different type of
stakeholders should sit in decision-making
tables for civil engineering or nature-based
solutions). Existing standards in the field of
participatory governance can be adapted
to guide the selection of stakeholders and
the processes of engagement to become
a key support tool to pursue participatory
decision-making for SLR adaptation measures.
However, this should take into account the
diversity of local stakeholders (e.g. water
management boards in the Netherlands or
coast development authorities in Kenya).

d. Local governance schemes for SLR adaptation
may not be subject to standardization at a

global scale due to varying governance and
cultural factors. Yet, guideline documents

that provide support to local authorities in the
selection of actors and competencies and in
the design and implementation of governance
arrangements for SLR management seem
possible (the Dutch water management boards
can be proposed as an example ).

e. Spatial Planning standards for SLR risk prone
areas should focus on regulatory tools and
guidance documents aiming to prevent the
need for emergency planning. Reliance on
data-driven tools, methods and approaches
should be considered in the development
of SLR standards for spatial planning (e.g.
regulatory instruments like zoning, or guidance
documents in support of spatial planners).

In the realm of Policy, Governance & Spatial
Planning for SLR adaptation, the preliminary efforts
should be directed towards the wider diffusion of
adaptive planning approaches that reflect the high
risk associated with climate hazards and allow for
fluid models for SLR adaptation (recommendation
a). This calls for the development of tools and
protocols to support decision-making, which

can also be objects of standardization efforts.
These may include the provision of international
guidelines or even certifications for SLR specific
educational and/or Capacity Building programmes
(recommendation b). The empowerment of multi-
sectorial stakeholder engagement is another key
element, as it underpins participatory decision-
making and ensures diverse perspectives

are considered in SLR adaptation measures
(recommendation c).

However, recognizing the complexity of local
governance schemes, which are influenced by
varied decision-making processes and cultural
factors, suggests that not all components may

be universally standardizable (recommendation

d). Instead, Spatial Planning standards should
concentrate on preventive solutions that mitigate
the need for emergency planning in SLR risk-prone
areas (recommendation e), thereby reducing future
vulnerabilities.

Grant series — 2022 edition — Standardization agenda 23



RELCOBESERLMERER

EERDOAWERELI=AAE2—TOERADFERIC

HOWT, IRF—LIE, BUER, HN\FUR, BXUZE
BEBEVSRAI—4ZERBLI-EAMGHREEEDR
FE4EELEL

a. [UERNTF—FITEORAFENI-FVIRY (FEREE
)3, BEEFECBERAES R E T 70—
FITHIDESHHEETELTNEY,

b. ANFUR Y=L, FIEHAFDXE, LU &
ALFECOEBRREEYR—MTDBERILE
FETOTORLIE, ZEEDEBABETHD
RETT, NLOFT, TBOEKRKWLGEREX)L
tyks, BREOEN-EERERBLIZEEDH
BA—REREITIHEIOISLFEITEENRA
RIOJSLERARTHIENTEET,

c. EHFADAT—IHRILE—DESOERIL, thh
BHAKROERRERBICETHEAMTVANESR
BULTEELLTICENTEET . CNEDHAR
SAUNE, RT—IRILE—DER, HEREEN,
BFLUEENG BELEECEBROIESEL
BEXRATOZINTNORBENHKST=ODERIELS
N-FIEZRETILELHYET (Hl: £KIT
Z2FELFERR—ZADV) 21— a3V DERRE
DIBIZIE, SESFHEFIATDRT—IHRILE =N
SMTEIBELHYET) . SMELNFURD
PEFICBITEBRFORIKIE, RT—IHRILT—0D
BREEESOTOEREFEELSICHEIGSE, BE
FRBEIEAERDSMEERREEFEBRT 5726
DEBELGHYR—F Y—ILIZFTBHIENTEET . -
2L, ST DR T—IHRILE —D S
EEITIVLENHYET (Bl: #5205 DKEE
RESFIITTOBERELRE),

d. BELFECOLODMAANFVR ZF—L
(&, ANFUREXHBERASESETH DT

&, TA—NILGRETIIRELLTEHIEETE
BOETREEAHYET . 12120, BRELREEND
EiR BLV BELR EEOODOANFUR
AHDERETEREICEL TS BIARE YR —
b OAARSAOXERFAREREEDNET (5
VEDKEBEEREPELTIRETEET ),

e. BELR URIMNFEELOT L g ZRIEHER
B, BREEOLESEHCILEZEMNELR
FY—ILERAAT LV AXEICERETEWELHY
F9. EMEEO BELR BEORFETIE T
—AERF R DY—IL, Fik, BXUT7TTO—F~AD
KEEBEETIDENHYET Bl: J—=207
EDORFIFEE, FIEEMABEEYR—FT5
HAZFVAXE),

BELFBECOEOOBER, H/1NFUR, BLUZERM
HEOREFTIE, SIENT—FIZEETEENIRI%E
REEL, BELFREEOREMAEETILERREIZT S
BICRAE7 I O—FOIYLEELERICHITT, T
MERYEAEITIDELSHYET (HREH ), 2D
=8, BERREZYR—I95Y—)LvTOra)LDR
ENMELLGY, ZEEEORMYBADTRICELZYEE
T, INIZE, BELRIHEELEZZEIOT S L0
QAR TOTSLIZHTEEBHARSA ORI DR
HAEFENIEENHYET (HREEb), LMD
AT—IRINE—DEEEEILTHIELLEELRERT
T, hlE, SMBEERREEZXA, BELFEGRIC
BVTEHRGRANEEBINDILERIT 50T
(HERBIE o),

=L, SEIFLHEERETOLR O LHERDE

EBEZTDMBDHNF RGN EDERSERHEBTHE,
FTRTDAVR—RU N EBMICIZELTESDITT

FENWCENTREINFET (HEEEJ), KHYIS, =

FETEORKE, BEALE JRIOEWHUZTORR

HEOBERERBT STV 21— 3t EdT

SLENHYET (HERIHe), CNITKOT, KD

MESEENERRINET,

Grant 21)—X - 20224 - I2ELTOTUH 23



Participatory
governance for
decision-making

Adaptive
planning
frameworks

Spatial and urban
planning tools

Managed retreat

Awareness and
Capacity Building
programmes

Table 5 — Standardization strategies for Policy, Governance & Spatial Planning

Challenges

This is often a
bottom-up process

Stakeholder
constellations and
relations are strongly
place-specific

Implies a paradigm
change in traditional
policy making

Require continuous
monitoring

Require continuous
monitoring

Dependence on
local geographical,
infrastructural
specificities

Balancing local
development and
competing interest on
land use

Ethical and social
complexities

Local specificity

Ensure relevance
to each local
cultural landscape
and governance
arrangement

®

Opportunities

Provide governance
tools to stimulate
participation

Enhance agency
and legitimacy
of participatory
processes

Influence policy
approaches to
SLR globally

Innovate urban
design by promoting
engagement

and knowledge
exchanges

Embed digital driven
tool and approaches
into planning
(digital twins)

Provide a guidance
document for
policy makers

Creating a universal
curriculum with
skillset and toolbox
adaptable to

local contexts

®

Entry Points

Establish procedural
standards that

can support
decision-makers

Adaptation of
existing governance
standards (e.g.
Open Governance)

Develop policy
guidelines that
introduces cyclic
approach to SLR
adaptation planning

Adaptation of
traditional policy
instruments (zoning,
land use protocols)

Standardize
features of data
driven tools (digital
twins), including
data interoperability.

Hard to think of
global standardization

Promote a training
and Capacity Building
programme at
international level for
local decision-makers

Create a certification
with minimum
skills requirements

7~
VS

Priorities and
Recommendations

Criteria for multi-
sectorial stakeholder
engagement should
be standardized as a
support tool

Roles and
competencies for
broad categories of
stakeholders should
not be overlooked

The high uncertainty
and risk embedded
imposes working with
adaptive approaches

The self-adaptive
features of nature-
based solutions
should be prioritized

Efforts shall go

in the direction

of preventing
emergency planning

Existing standards for
data exchange can
be adapted.

Possible local
standardization
should work
towards ethical and
transparency criteria

Standardization at
global scale should
delineate a common
skillset for SLR
adaptation

A certification
process requires
collaboration
with research
and educational
institutions
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Nature-based solutions

In the nature-based solutions cluster for SLR
adaptation, the focus is on harnessing the
resilience and protective qualities of natural
environments. Challenges and questions lie in the
possibility (or not) of formalizing these nature-
based approaches that are already implemented
locally into standardized practices that can be
replicated and adapted worldwide, ensuring
they are effective, sustainable, and integrated
into broader coastal management strategies.
The strong dependency on local specific factors
such as the biological and ecological conditions,
the variety of species available or the amount of
natural resources deployable (sand for instance)
poses questions about the extent to which
standardization can provide support. Another
hindering factor for the global standardization of
Nature-Based Solutions may be the conflicting
visions and competing interests on the use of
land between different stakeholders. The main
opportunity for standardization lies in orchestrating
the use of artificial resources from the cluster

of civil engineering measures within sustainable
solutions described in this cluster (i.e. so-called
“building with nature”).

Coastal wetland restoration

« Challenges and opportunities for
standardization: Balancing ecological
restoration with flood mitigation is challenging,
especially when accounting for the vast
diversity of ecosystems. Moreover, while
wetland preservation and restoration can
be standardized as a procedure with global
relevance (top-down), the biological elements
of each local context are material for local
standardization (bottom-up).

« Entry points for standardization: Developing
guidelines for wetland restoration projects,
including species selection, hydrological
considerations, and monitoring protocols,
can be entry points for standardization. For
instance, the case of mangroves, where distinct
species (more than 80 species exist globally)
require self-specific hydrobiological conditions
and provide different ecosystem services,
suggests to lay knowledge about the conditions
for growth, health and prosperity as a function
on the water (salinity) and soil (minerality)
conditions down in standards. This knowledge

can result in specific requirements - where
these are applicable within and across countries
- to give a seal of approval and endorse its use.

Living shorelines

« Challenges and opportunities for
standardization: The complexity of integrating
diverse ecological components into shoreline
protection while combining these with their
SLR adaptation function suggests that the SLR
adaptation practice of living shorelines may
not be mature yet for standard development.
However, a possible role of facilitator exists
for standardization so to fuel further scientific
and technical development in the field.
Standardization work may focus on establishing
guidance for preserving living shorelines as
vehicles for coastal protection together with
ecosystem health.

« Entry points for standardization: Focus
on creating guidelines for the selection of
vegetation, construction of natural barriers, and
maintenance conditions for living shorelines.
Specific elements of the living shoreline can be
standardized locally.

Beach nourishment

- Challenges and opportunities for
standardization: Standardizing beach
nourishment involves challenges in sourcing
and applying sediment in an environmentally
responsible manner that ensures continuity
and long term reliance. The opportunity
is to develop a set of best practices with
guidelines that standardize/harmonize the
monitoring of resources available and ensures
the sustainability and effectiveness of beach
nourishment protocols and techniques.

- Entry points for standardization: Establishing
guidelines for sediment selection, application
and monitoring methods and sourcing
of material are possible entry points for
standardization. In this respect collaboration
with local environmental agencies and
knowledge centres is key to the meaningful
development of these standards.
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Dune stabilization

« Challenges and opportunities for
standardization: Dune stabilization must
balance natural dune formation with the
evolution of the vegetation on the dunes, which
is challenging given the variability of coastal
environments and the continuous concurring
impact of floods and SLR related phenomena.
Opportunities lie in the provision of guidelines
for the selection of species that are relevant to
this adaptation measure and setting standards
for their biological conditions for growth and
prosperity.

- Entry points for standardization: Developing
standards for vegetation planting, including
species selection and the connected effects on
dune maintenance, can be an entry point. The
provision of reliable guidance over the different
effects of certain species for dune stabilization
may be a relevant task for national (or local)
standardization bodies due to strong local
specificity of biological factors involved.

Priorities and recommendations for
standardization

Based on the analysis above, and on the results of
the interview process conducted we identify a list
of collective recommendations that account for the
Policy, Governance and Spatial Planning cluster.

a. Nature-based solutions guidelines (e.g.
conditions for healthy flora growth) may be a
concrete priority for national standardization
bodies.

b. The adoption, further implementation and
standardization of Nature-Based Solutions
is challenging due to conflicting visions and
interests on the use of land. In this context,
regulatory tools, environmental protection
standards together with guidelines on the
governance of ecosystems may empower
decision-makers and legitimate local plans for
SLR adaptation.

c. The material and dynamic requirements of
some Nature-Based Solutions such as sand
nourishment and wetlands can be subject
to standards development (as a function of
coastal features).

In the context of SLR adaptation, Nature-Based
Solutions present distinct challenges as well as
some opportunities for standardization, reflecting
the vital role they may play in enhancing coastal
resilience. A concrete priority for national
standardization bodies is to establish requirements
for Nature-Based Solutions, such as conditions
and requirements for healthy vegetation growth
(recommendation a). This local focus is crucial
given the variability of ecological conditions and
species across different regions. However, the
adoption and standardization of these solutions
often encounter challenges due to conflicting land
use visions and interests underscoring a window
of opportunity for the provision of standardized
regulatory tools (e.g. environmental protection
standards) or guidelines for policy and governance
of ecosystems (recommendation b). In accordance
with the priorities of cluster C these guidelines
should aim to harmonize various stakeholder
perspectives and ensure an equitable approach to
land use. Moreover, the material (amount of sand,
density of plants, etc.) and dynamic requirements
(monitoring of conditions, evolution of coastline
feature, etc.) of certain Nature-Based Solutions,
like sand nourishment and wetlands, can be
standardized as a function of coastal features and
SLR simulation scenarios (recommendation c),
thereby offering a guidance framework adaptable
to local conditions. Finally, it is important to
recognize that while Nature-Based Solutions
provide key functions to several comprehensive
SLR adaptation strategies, they often cannot serve
as standalone solutions in the case of high-risk
scenarios. Nonetheless, experts recommend that
Nature-based solutions should be an essential
component for any adaptive planning approaches
(see cluster C) also due to their natural adaptation
capacity; in higher risk scenarios they may be
integrated with other adaptation measures to form
a multi-faceted approach to SLR resilience.
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Coastal wetland
restoration

Living shorelines

Beach
nourishment

Dune
stabilization

Challenges

Balancing ecological
restoration with flood
mitigation

Diversity of

local biological
and morphological
conditions.

Integrating ecological
preservation with SLR
adaptation functions

Conflicting visions
and interest on
land use

Uncertainty over
material sources
and long term
sustainability

of measures

Variability of unique
coastal feature
(morphology)

Uncertainty over
concurring impact
of floods

®

Opportunities

Wetland restoration
principles can be
standardized globally

Biological and
ecological specific
conditions can be
standardized locally

Provide
environmental
standards that
embed the role

of vegetation for
coastal protection.

Give policy
makers tools to
support decisions
(preservation)

Provide guidance
on how to monitor
resource availability,
sediment selection
and nourishment
procedure.

Provide guidance for
the selection of the
right species for each
natural environment

Table 6 — Standardization strategies for nature-based solutions

®

Entry Points

Fix guidelines for
wetland restoration
including monitoring
and species selection

Fix into local standard
the conditions of
growth and health

of species.

Establish guidelines
for preservation and
maintenance in the
form of environmental
or normative
standards

Use biological
knowledge and
practice available as
material for standard

Standardize
monitoring methods
and minimum
requirements

Standardize material
and dynamic
requirement as

a function of the
coastal features and
flood risk

Fix the possible
species and their
related stabilization
function

Fix the conditions
of growth and
prosperity for each
relevant species

v~
V-

Priorities and
Recommendations

Biological and
ecological standards
should be thought
of as a function

of soil and water
conditions (salinity,
minerality, etc.)

Potential standards
should not neglect
the governance
aspects of the
ecosystem

This area is
suitable for
national/regional
standardization
initiatives

Collaboration with
local environmental
agencies and
private companies
for sourcing and
monitoring is key

Integration with risk
based assessment
modelling and impact
simulation is essential

Standard
development
processes seem
suitable for local
standardization
bodies. Global
standards may act
as aggregators at a
later stage.
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Discussion

This report highlights the misalignment between
the work of practitioners, standard bodies, and
academic institutions on SLR adaptation. In this
context, standardization can play a paramount
role of liaising these three stakeholder groups.
Given the immature stage at which SLR adaptation
standards are, the research assessed entry

points for each adaptation measure, describing
the associated challenges. Particular stress is

put on the global dimension of SLR challenges,
with the local implementation of SLR adaptation
measures. Standardization can navigate the

policy momentum, catalyse the knowledge

and innovation advancement in the field at a
global scale, and act as a broker to facilitate

the interaction between technical experts to
develop standards locally. This section explores
the study across three dimensions. The first
paragraph outlines the high-level perspectives

of experts (of either of the thematic clusters of
measures) as to the role of standardization for SLR
adaptation. Secondly, since this agenda frequently

mentions different standards, such as guidelines,
compatible systems, or terminology, the role of the
different types of standards and their functions
is summarised in this context. Finally, the last
paragraph rationalizes all the recommendations
into a process for standardization that involves
standard-setting bodies at all geographical levels.

Experts’ perspectives

The analysis across Civil Engineering &
Infrastructure, Risk Assessment Modelling,

Safety & Security, Policy, Governance & Spatial
Planning, and Nature-Based Solutions highlights
a multi-dimensional approach to SLR adaptation.
Emphasizing both adaptability and global
applicability, the need for standards that are
sensitive to local conditions and scalable to diverse
environments emerges. The existing mismatch
between the literature on SLR adaptation and the
lack of standards development suggest that there
are some entry points. Possible ways forward for
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standardization have been surveyed with thematic
experts and reflected in the clustered section of
this report. Results of the Q-survey show that
collaboration and synergies across different levels
of standardization bodies is a crucial aspect. This
mix of bottom-up and top-down approaches to
standardization may become an unlocking factor
for this field where no standard development is
currently underway. Strategic direction should
focus on integrating innovative engineering
solutions, data proof risk models, effective policy
frameworks, and ecologically sound practices.

The following points emerge from the analysis and
should be considered as collective priorities or
founding pillars to consider for SLR standardization
pathways:

- Risk-based assessments as a foundational
step: the agenda emphasizes the critical role
of risk-based assessments in SLR adaptation
strategies. Standardization in this area should
focus on creating a global framework for data
collection, harmonization, and analysis. This
approach aligns with the diverse challenges
presented in different clusters, showing the
necessity for a unified method of assessing
risks, which is adaptable across various
geographies and scenarios.

- Adaptive planning for SLR adaptation: The
high risk associated with climate hazards
necessitates adaptive planning approaches in
SLR adaptation strategies. Standardization in
this aspect could provide dynamic guidance
frameworks, emphasizing the importance of
continuous monitoring and re-assessment.

- Standardization of decision-support tools:
Prioritizing the standardization of tools
and protocols that support SLR adaptation
decision-making is crucial. This includes
Capacity Building programmes, participatory
governance schemes, and the need to educate
communities and stakeholders. Standardized
tools and protocols could ensure consistency
and effectiveness in decision-making processes
across varied SLR scenarios.

Role of Nature-Based Solutions: Ecosystem
services (wetlands, living shorelines) and
specific nature-based solutions functions
(stabilization, species properties) emerge as
key integral parts to be included in all SLR
adaptation strategies. They have a natural
function of self-adaptation (sometimes
facilitated by monitoring and maintenance)
which is optimal for adaptive approaches.
Standardization of nature-based solutions
features should be mostly driven by local
standards bodies in close collaboration with
local knowledge holders (environmental
agencies, authorities and research institutions).
The exclusive reliance on Nature-Based
Solutions for SLR adaptation has not reached
wide consensus yet and their combination with
other measures should be evaluated case by
case.
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Types and functions of standards

Standards come in many forms, ranging from those setting purely technical requirements to those
providing more general guidelines. The unexplored nature of this problem by standard-setting bodies
makes it possible to develop introductory guidelines in essentially all the areas mentioned in this study.
At the same time, while more specific standards are needed in cases such as risk-based assessment
models and building materials, they may be unnecessary, or even harmful, for some other measures at
this stage. More information is available below on the different types of standards involved, explaining
the different functions these can provide.

Introductory guidelines and terminology:

The first instrument to disseminate knowledge and pave the way for
a collective standardization effort between global and local actors.
These are necessary both for single measures and for groups of
measures (i.e. for the four clusters identified).

Safety and monitoring standards for coastal infrastructure:

Establishing norms for the safety of structures like seawalls and
flood barriers to protect against SLR. Setting standard operating
procedures for building and maintaining these structures will
facilitate their large-scale diffusion and their monitoring.

Standardized impact assessments requirements:

Ensuring that the impact of adaptation strategies is equally
measured, for example in the context of communities economic and
social welfare, or infrastructure resilience.

Standardized governance and decision-making support tools:

Provide guidance in the form of protocols, and tools for decision
support and governance approaches, is an essential enabling
factor for the implementation and continuous monitoring and
update of SLR adaptation strategies. This includes setting minimum
thresholds of risk (related to, for example, floods, salinity levels, or
economic indicators) that trigger institutional intervention.

30
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Policy frameworks and Capacity Building standards:

E‘P[ Creating coordination guidelines for effective implementation
of SLR adaptation strategies. This encompasses the processes
of Capacity Building, community development, and knowledge
sharing by both policymakers and other stakeholders. In this
domain, an important enabling factor for SLR adaptation lies in the
diffusion of adaptive policy approaches. These can be supported
by standardized guidelines lying down the principles for adopting a
decision-making approach based on cyclic policy windows. Another
important aspect is the coordination of decision-making processes
and accountability between the centralized authorities and the local
policymakers.

Environmental and biological standards for Nature-Based Solutions:

gﬂ The development of hormative standards for ecology and
preservation of environments, species and wetlands can support
the governance of nature-based SLR adaptation. Biological
requirements and conditions for growth and health of relevant
species can guide the implementation of standards, and raise
awareness on the possibilities offered by the nature.

Standards outlining minimum-quality criteria or specific technical

@ features:

Ensuring the methods and materials used satisfy specific
quantitative requirements. Since the levels of acceptance may

vary across countries and landscape morphologies and since no
requirements have been set for any adaptation measure, these type
of standards represent a low priority for standardization in this field.

To tackle the problem in a holistic and organized way, all these types of standards must be taken into
consideration. This taxonomy sets the stage for the next paragraph, where the need for standardization
is examined in its dynamic relation with the technological maturity of the measures. A combination

of thorough, legally-binding, standardization in more mature areas with a softer and “introductory”
standardization for less mature ones is what the study suggests.
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Processes of standardization

The issue of SLR adaptation is relatively uncharted
to most standard-setting bodies. The research
highlights that the technical expertise behind some
measures is mature enough, for example in the
case of risk-based assessment models, drainage
systems, or for some nature-based solutions

(e.g. the nourishment of sandy beaches). In these
cases, standardization holds opportunities to
create economies of scale and promote diffusion.
After a period of technological ferment related

to a specific innovation, standardization can

have positive spillovers for sharing common

good practices and as a facilitator for knowledge
diffusion. In other domains, for the measures that
are not technically mature enough, as in floating
houses, coastal barriers or spatial planning
approaches, a standardization at global scale may
be postponed, otherwise triggering a lock-in effect
in technologies subject to obsolescence. Still, the
existence of functioning prototypes and ongoing
pilots of experimentation (e.qg. floating buildings,
adaptive approaches, participatory governance
tools, species of Nature-Based Solutions)
suggests that certain aspects, both for specific
features (biological conditions) or procedural
steps and guidelines may be already subject to
standardization processes. In these contexts,
besides guidelines and terminology, performance
criteria and test methods are relevant as well.

The recommended process for the
“standardizable” solutions should be a combination
of top-down and bottom-up inputs. The top-
down inputs should aim at establishing a common
terminology, suitable business models, sets of
common matrixes and indicators, and “modular”
policy guidelines, indicating what is globally
standardizable and what should be adapted
according to the local context. On the other

hand, the bottom-up measures relate to sharing
the knowledge about existing and potential
measures, creating more grass-root awareness

of the problem, developing local stakeholder
engagement and train it through Capacity Building
programmes. The top-down inputs see a direct
involvement of standards bodies at the global
level. ISO may manage almost all measures,

except for technologically advanced solutions

(e.g. for early warning systems) that may need the
intervention of other — more technical — standards
bodies. In this context, even considering existing
technical committees that can contribute to the
issue (e.g. ISO/TC 207 or ISO/TC 224), the breadth
and pervasiveness of the problem calls for a
dedicated technical committee, that develops

and promulgates standards on, among others,
terminology, performance indicators, test methods,
and compatibility. The clusters proposed in this
agenda can be starting points for sub-committees,
able to tackle specific aspects of the problem in a
coordinated manner.

As to the bottom-up inputs, NSBs need to
cooperate with local institutions that are already

in charge of addressing the issue of SLR through
legislation. This comes with a double end: firstly, to
make sure standards are developed in accordance
with the local laws and, where applicable,
incorporated and enforced through them;
secondly, to cooperate in raising awareness of

the problem and of the solutions among the local
communities. Furthermore, NSBs are accountable
for their voluntary participation in the development
of standards and in bringing the local expertise to
the international decision-making. The capillary
distribution of local experiences, related expertise
and knowledge, as well as the different global
endowment of financial resources and capabilities
suggests the need for some countries to play

the role of promoters. The twinning partnership
programme of ISO for Capacity Building constitutes
a possible framework where the mutual exchange
of knowledge, practice and resources can fuel
standards development processes for SLR
adaptation.

32 Grant series — 2022 edition — Standardization agenda



E#Eln7OoEX

BEEFBECORBI, FEAEDEZELRIKIZES
THEMERMOMBBETY , AETIE, URIR—ZXD
SHEETIL, HEAKO AT L, F£=E—E80DBRN—X
DY) a—ay (MEDQEERLLE) GE, —HOXE
DERICHIEMUEMMBIE+RICHRLTNSS
ENBERESNTUVET, ChoDHE, ZBEITRED
BEEEAHEL, ERERETIHRILGVET HE
DA/ R—2aV |CRET SHEMEEH L DR D
%, BELIEEOEN-ZREZLAL, MBOTR
FRETDHDTIADREEMREL-5F AI6EM
NHYET, thDBEETIX, KEFEE, BFEE, /R
HET7IO—FHE, B2 ICRELTLVEN
FEICDONTIE, FA—/NIILERBEOEE A TS
NBEREEAHY, SBETHIE, BREIEL AT UV
DOvIALUBRESIEFRILET, TN TH, #EETS
TOrATOEITHORER/ MOV (Rl 5EY,
BB 7IO—F, SMEHNFURY—)L, BRAR—
ADY)2—a  DIFELE) DFEL, $EDHHE
(EYZEL) OFIEBCHARSAOmADEED
BIEAY TITEZE L TOERADOF/RIZE>TULNS A EE
HARHHILERELTVET , CALDIAVTFHRRT
(X, HARSAVEREIZMAT, HRERELTANAE
LEELTLET,

MZELARERR V) a—2avDHRTOEXIE, by
BV ERMLTYTDANDHEAEHLE THIBLEN
HYET v TEICD AN, £EDORE, #EYEE
DRRAETIL, HBOTN)VIREEED YL, LU

TED2— VK IBERAARSAU%EILTHEEBEEL,

fAIAT B—/\JLICZEEAL A BET, AIAE—hILEaYT
FRANMIEOETCRAEIILELHINERLET, —
A, RELTYTOXEKIE, BEFEOXREEENERER
ICEATHHEBOEE, MBICHTIEDRDBHEDNE
t, O—HILDRT—IRILET—DEEDRE, HLUV
RENBRTOTSLIZKDN —=U T I2EHELTLE

T by TEOUDAATIE, FO—/NLLARILTDIZRE
EEARDOERMNLGESNARONET, 1SO (&, BTkl
ICEELY)a—ay (REZEHRORTLEL) ZRE,
FFTARTORMKEBEETEES, oDV a—23
VIE, o (KUEIMTHAG) BECFRERDO T ADNBEIC
BABAENHYET ., COIVTHRNTIE, BEIZER
TEHHBHEDEMEAES (ISO/TC 207 £f=I1% I1SO/TC
224 13E) #EELTH, MEDLESELNYNS, A
3B, MEEEIEAE, BB AE AL LICET SRR ER
HELUVUHTIIERHOEMZESNIVETT . CD7
CIVATREINTWS ISR I—(F, PHEELDOE
FRLiY, FMEOHEDREICHALTRYHETIE
MTEET,

RELTYTDAAIZEALTIE, NSB [, ZEFFELT
BELFOMEICHLTSEEET TITESTLSE
HOMELH NI IBENHYEST, ChIZIF 2 DD H
BRBHYET ., T3, BEHNRMOEFICH-OTRHRES
h, ZLATIHEEEHRMOEEFBCTHARAEN, 1E
TEINBEITTHIETT . B, g RITHTS
BIREEV 21— a v DRBEEHD=OICHATEHIE
T9,35IZ, NSB [, HREDHAFE~DBERMLESME,
ERHLERREADMTOEMMBOEAIZEEE
BE-oTWETY, i DRER, BET HEMENEEENFD
EMOERDODT, BLUMIREELDT O—/N\LE
HEYESIDEWNE, —HOEINMBREEDEREER-T
ELNHDHILETRELTLET, BEAEBEDT-HD ISO
DIAZY IN—bF—vT TOYS A, Mk, £k,
BEIR)Y—RADHEERBIZE->T BEALEBEEDR
KEARTOEREZRET HENTEIAREEDH ST
L—LI—0%EBLET,

32 Grant I1)—X - 20224k - BEALT OIS



Recommendations for
standard-setting bodies

This section provides a set of policy recommendations for standard-
setting bodies at international, regional and national level.

The recommendations emerge from the elaboration of research data and
expert opinions engaged in the project. These are intended to support
the agenda with possible ways to structure future work in the SLR
standardization arena, thus providing inspiration for professionals in this

field.

International Standard-setting
Organizations

Creation of a Technical Committee for the
coordination of Sea Level Rise standardization

The complex and multifaceted nature of SLR
adaptation, coupled with the urgency of the
societal impacts of the challenge call for a

wide mobilization towards the provision of
internationally applicable standards. The research
has identified the need for an overarching role

of supervision over the opportunities and future
work towards standards development for SLR
adaptation. A Technical Committee (TC) for SLR
standardization should be established with a
steering role with two main mandates. On the
one hand, it should establish and supervise the
creation of technical sub-committees directly
working on new standards development related
to SLR. The clusters of adaptation measures
proposed in this document can be starting points
for a thematic driven choice of sub-committees.
On the other hand, the coordinating TC should

provide advice to existing Technical Committees to

adapt or modify existing relevant standards to be
fit for SLR adaptation.

Monitoring, coordination, and facilitation of the
global SLR standardization process

The creation of an internal research working group,

collaborating closely with the steering committee
to bridge the world of standards setting with the
world of SLR-related research. First, this working

group may oversee and monitor opportunities for
SLR related standards development processes.

It should have access to information, knowledge
and relevant contact that allows for the promotion
of international collaboration synergies,
benchmarking and partnering of NSBs dealing
with similar standardization processes. Second, it
may stimulate the research community to do pre-
normative research.

Interact with international networks to establish
common knowledge pillars

Engagement with other standard-setting bodies
(e.g. in the field of technology) and participation
in relevant international debates with the aim of
providing a unified knowledge framework starting
from the harmonization of measurements, metrics,
and data homogeneity standards for SLR-related
indicators. The collaboration with international
organizations already engaged on SLR adaptation
(e.g. OECD, UN) would also be beneficial especially
for the joint development of policy guidelines,
guidance documents and governance tools for
SLR.

Promote global cooperation through twinning
projects

Engage with institutions working on international
development and cooperation to promote an
allocation of resources to pilot projects in the field
of SLR adaptation. As outlined in the sections
above, there is a significant potential for a mutual
learning path between countries holding different
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types of experiential knowledge. The activation of
pilot projects should be able to support alliances
across developed and developing countries
facing similar SLR-related challenges to promote
knowledge transfer mechanisms. The underlying
goal of these pilot experiences should be to
constitute the basis for standards development
in the framework of twinning project between
the NSBs concerned, within an overarching ISO
framework for SLR adaptation. For the leadership
of the new ISO TC related to SLR we suggest
twinning as well.

National and regional standard-
setting Bodies

Set up of dedicated working groups to promote
national standard development projects

Setup mirror committees to the international
committees for SLR standardization. These
national committees or working groups may
coordinate standardization actions at national

and, if relevant, also local level. Moreover, NSBs

in neighboring countries sharing similar coastline
features and SLR risk can team up in developing
common standards. Such standard development
processes can be coordinated either by national or
regional (multi-national) standard-setting bodies.

Pool together the expertise available through
open calls

Issue open calls to gather expertise and interest
in SLR adaptation measures along one or more
of the thematic clusters identified. Such calls
should invite experts, researchers from academia
and public or private institutions, industry
representatives, NGOs, and other stakeholders
with relevant expertise and interest in SLR
adaptation to participate in the standardization
processes, either by providing technical assistance
or by engaging in pilot projects. In light of the
delicate consequences and the social relevance
of SLR impacts, a special role and high relevance
should be devoted to social scientists and

civil society organizations. These should take
into account the social impact and the cultural
implications of standardizing specific SLR

adaptation measures. In case there is a significant
expertise gap, the organization of technical
Capacity Building sessions with external SLR
experts can become a way to grow a community of
practice around SLR standardization.

Communication campaigns and Capacity Building
programmes to unlock standardization potential

Conduct awareness campaigns, seminars, and
public consultations to inform and engage coastal
communities of practice (research, industry, public)
about the importance, the benefits and limits of
standardization for SLR adaptation measures.

The events can be co-designed and co-organized
with university and industrial partners, but they
should also encourage wide public participation
and feedback. In this workflow, the dissemination
of guidelines, developed at international level, for
Capacity Building and educational programmes can
constitute decisive factors towards more globally
standardized approaches to SLR adaptation.

Bridge the world of academic research
and the world of standards

In parallel to the international working group in
charge of standardization and academic research,
similar groups can be established at country

level. Typically such a group would a) oversee
national research on SLR adaptation and assess its
relevance for standardization at the national and
international level, b) communicate the national
and international standardization activities to

this research community and see who would

like to get involved, c) communicate the need

for pre-normative research, and d) be the mirror
committee to the international working group.
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Concluding Remarks

At this early stage, the research underlying this report conveys one

main message: the need for process, rather than product, innovation.

This study underlines the critical role of standardization in facilitating the
alignment between practitioners, standard-setting bodies, and academic

institutions on SLR adaptation.

As we investigate the array of SLR adaptation
measures, it becomes evident that the path
forward necessitates a collaborative and adaptive
approach that caters to the diverse challenges
presented by SLR across different thematic
clusters and geographic contexts. The agenda
gives a rather possibilistic message for almost all
adaptation measures, reflecting its exploratory
nature for standards development in this field.
The optimistic vein of the findings reflects the
opinions of experts engaged in the study that,
working in the field of SLR adaptation, feel the
urgency for mobilizing solutions for a rising global
challenge. In this context, the experts have
identified realistic possibilities for consolidating
and upscaling currently existing practices through
global standards development. The opinion of
SLR adaptation experts has been confronted and
filtered with the knowledge on standardization
processes provided both by interviewees and
available within the research and advisory

team Yet, the messages in this agenda have to
be discussed and validated with the technical
feasibility of the standards development teams
associated, of which this study only gives a
preliminary assessment.

This agenda underscores the urgent need for
action by standardization bodies of both global
and local nature. It calls for standards that are

not only sensitive to local conditions but also
scalable and adaptable to global settings. In this
vein, the report highlights that the different types
of standards (e.g. guidelines, terminology, test
methods, performance and quality requirements,
compatibility) may be developed for all adaptation
measures, but the level of technological maturity,

the degree of knowledge and practice available
for each type of measure helps us define

priorities for the development of standards. While
introductory guidelines are necessary in all areas,
test methods and compatibility are only applicable
in some of them. Instead, certifications meeting
quality or performance requirements are not
necessary in this moment and would need the
establishment of precise requirements before their
introduction. Risk-based assessment models and
civil engineering infrastructures are foundational
areas where much technical expertise lies. The
role of nature-based solutions emerges as integral,
urging for collaborative efforts between global and
local actors to develop normative standards that
promote ecosystem preservation and restoration.
Lastly, we urge that standards bodies have a key
role in orchestrating the largely diverse set of
stakeholders involved, through adaptive planning
approaches, decision-support tools, and Capacity
Building programmes, while at the same time
involving communities and raising awareness from
the bottom.
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Annex 1:

Methodology overview

Brief methodological note and
framework of the research project

The research underlying this policy brief combines
four approaches that collectively identify various
visions from both SLR adaptation measures

and standardization experts (e.g. industry and
academia) with expertise from both the developed
and developing countries. The study combines
both deductive and inductive, and qualitative and
quantitative methods. These four approaches
concern (1) a systematic literature review on

SLR adaptation measures, (2) an inventory of
current standards and innovations directed at or
affine with SLR, (3) Semi structured interviews
with experts, (4) a Q-methodology to prioritize
standardization pathways.

Systematic literature review

We retrieved all titles, author keywords, and
abstract words of any scientific publication
between 1900-2022 containing ‘climate adaptation
and ‘sea level rise’. This resulted in 280 academic
papers. Based on the IPCC-inspired PARA(N)
model, we examined titles and abstracts of the
280 papers to exclude any record that did mention
climate adaptation measure for sea-level rise.

This left 154 of the 280 papers. The remaining
papers were fully screened to validate whether the
title and abstract-based selection indeed met the
requirements, leaving 117 papers. These record
were fully thematically categorized. Both generic
measures (e.g. coastal defenses) and specific
measures (e.g. levees) were included to mitigate
selection bias. Measures may go by multiple names
(e.g. beach nourishment, shore nourishment, and
beach replenishment). We clustered synonyms into
uniform themes, and associated each clustered

’

measure to one PARA(N) strategy. The thematic
analysis was done by two authors, having any
inter-coder inconsistencies collectively discussed
and resolved. The thematic analysis resulted in
70 climate adaption measures that fall under the
five categories (Figures 1 & 2). Identified measures
where compared and supplemented with any
additional ones mentioned by the systematic
literature review of Dedekorkut-Howes et al.
(2020). Any adaptation measure to SLR that is
not mentioned in the study is therefore due to its
absence within the dataset of papers.

Inventory of SLR Standards

Secondly, we inventoried existing standards using
the databases of nine standard bodies of which
one operates globally (ISO), two regionally (CEN
and CROSQ), and six nationally (NEN, BSN, TTBS,
BSTI, BSI, and SASO). For the national ones, we
purposively selected the countries with the most
active standards bodies and which were more
inclined to specific nature-based solutions due

to their climatic characteristics. All titles and
descriptions of the standards indexed in the
databases of the nine SSOs were examined to
exclude any standard that did not mention any
(synonym) of the previously identified adaptation
measures. This resulted in 1373 standards. All
titles and descriptions of these identified measures
were manually screened for relevancy. This steps
enable to identify 82 in-scope standards that,
though not mentioning applications for SLR, are
considered adaptable, or potentially relevant in the
field of SLR adaptation. The information retrieved
through literature and inventory reimports the

first results in terms of state-of-the-art for SLR
standardization and provides input for stakeholder
interviews, and Q-methodology statements.
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Expert Interviews

Semi-structured interviews were held both with
SLR and standardization experts to explore the
possibilities of how standardization should respond
to SLR. Twenty experts from both the developed
and developing countries have been engaged
through purposive sampling and snowballing.
Interviews have been recorded, transcribed, and
thematically analysed, extracting information
useful for this study as well as providing material
to derive the Q-methodology statements.

Q-Methodology

Q-method helps identify different perspectives
among stakeholder groups (Brown, 1982;
Stephenson, 1935). A heterogeneous set of
respondents - reflecting the diverse worldviews

of the population - is established. For this study,
this includes experts from both the developed and
developing countries across various institutional
roles, i.e. government, industry, academia, and
society (Carayannis et al., 2009). Thirty experts
participated in the survey. We used the information
deriving from previous steps as input for the
statements of the Q-survey. These statements
(listed in Anne 3 of this document) were ranked by
each respondent on a Likert-scale (i.e. from -5 to
+5 based on the level of agreement). The ranking —
the Q-sort - follows a skewed normal distribution,
meaning that less statements can be located at
the extremes (i.e. -5 and +5) and more statements
can be “neutrally” agreed upon. We quantitatively
analysed the results to reveal groups of correlating
Q-sorts, to understand common (and different)
visions. The process helped to draw priorities and
recommendations from global experts so to inspire
and advice possible next steps for standardizing
SLR adaptation, and form the basis of the
recommendations outlined in this document.
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Annex 2:
Overview of Sea Level Rise
adaptation measures

Disclaimer: These adaptation measure to SLR have been identified through a systematic review of
the academic literature as explained in Annex 1. The absence of any adaptation measure from the
study is therefore due to its absence within the dataset of papers.

Measures Occurrencesin

academic papers

Risk-based assessment 23
Nourishment & sediment management 19
Vulnerability assessment 19
(Managed) retreat 15
Scenario planning 15
Mangroves 12
(Temporary) relocation 12
Dikes 1
Impact assessment 11
Stakeholder engagement 10

Dunes (e.g. vegetated or artificial)
Drainage systems

Seawalls

Elevating housing & infrastructure
Revetments
Upgrading/strengthening infrastructure (e.g. dike reinforcement)
Decision support systems

Levees

Coral reefs

Wetlands

Salt marshes

Cost-benefit analysis
Breakwaters

Managed realignment

Hazzard assessment

Storm surge barriers

Evacuation
(deployable/temporary) floodwall
Breakwater islands

Risk communication

Seagrass

W W W W w s, b oo g oo o0 0O 0O O NN NN 0o o ©

Multi-criteria decision analysis

38 Grant series — 2022 edition — Standardization agenda



bt =

S fom ——
8

IHS 1=

Jt
T [I]II[L'

2:
FADE I 5= DL E

ZEFE: TnoDBELFADBEGKE, HEE | THRESA TSI, ZMXMOARMELEL—%ZEL
TRESNEL =, LA T, COMRICHEGENFELLZVDE, BHXDT—2EYRIZENNFELENDH

—Ga—o

»H5R

YR YIZEED<GHIE
BIECHIEMEE

ffe 55 M ET
(BEIhi) %R
FVFEE

>on—J

(—B5H73) B8R

12B5

7 Eli]
AT—IRILF—DE5
BEGEEFELIFAILE)
BRSO RT L

P
FEEAVTZDOMES LT
A2 IZDT VI T L—R/584E R DAL
BERREYR—IRT L
TF

0%

imih

b ik

BERERNH

FhiKiZ

EWIhT-BRE
fEBRET

=i E R

i3
(RERIBE/— i) BhEAR
MRz s
YRHAZa=H— 3>
BE

ZREZRRED

ST TDEH|

23
19
19
15
15
12
12
11
11

—_
o

W W W W w S~ b g g o o O 0 O O N N N N 0o oo o

38 Grant 21)—X - 202244 - $2EALTOTUH



Measures

Exposure assessment
Hydrological alteration
Groins

Runnels

Land reclamation

Flood proofing

Floating houses
Legislation

Capacity building
Foreshores

Bulkhead

Urban greening & green infrastructure
Water-saving techniques
Migration of wetlands
Tidal marshes

Biogenic reefs

Oyster reefs

Coastal forests
Abandonment

Floodable areas

Living shorelines

Polders

Flood insurance

Dams

Slopes

Tidal gates

Mound structure

Piers

Rolling easements
Jetties

Gabion baskets
Impoundments
Sandbags

Artificial reef

Emergency planning
Kelp

Salt and drought tolerant crops
Revitalizing traditional wells
Invasive species eradication
Reliability assessment
Training and education
Coastal barrier

Retractable flood gate

Occurrencesin

academic papers

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

Grant series — 2022 edition — Standardization agenda

39



xR

RET
IKICFRITEE
i

i#

T+
KT
BEARREE
P
BEIBAS
Ip:
iRz
#HHRIEET)—210T5
HK BT

IR DTEE

FiB

£

HERE

BER

ME

=K i

EEBRR

T

HOKRIR

EN

R

WMHT—k
IIURHEE

715

a—1> Y #h%iE

£33

NEFVNR Yk
BroKith

T

ATY—7

BRARFETE

%)

BABIUVTF LMY
GIRHGEHFDOBE
BRAEDRME

S FEIERT

FL—=V T BLUVHE
e

51&:AH KM

k

o

ST TDEH|

N N N N DN N N NDMN DN DN DN DN DN DNDMNDNDNDNDDDNDNDNDNDMDDNDNNMDNDDNDNDO

Grant 21)—X - 20224k - Z#ALT OIS

39



Annex 3:

Q-methodology survey
statements and interview
sample structure

The main research question driving this
Q-study methodology is the following: How
should global standardization proceed to
support SLR adaptation measures?

The main driving question is transposed

into coding rules that guide the selection

of statements among the rich source of
information collected throughout interviews
(main source) and literature review. These
sub-questions shall be intended as specifiers
to operationalize the research question of the
Q-study.

« What is the level of maturity for standardization
of current existing SLR adaptation measures?

«  What are the most concrete opportunities for
SLR standardization (globally and locally)?

» What are the biggest challenges and hindering
factors for SLR standardization (globally and
locally)?

»  What should be the priorities of global and local
standardization bodies for standardizing SLR
adaptation measures?

The Q-Study should help us disentangle

the complexity of divergent and sometimes
competing experts’ views on the possibilities
for SLR standardization. The results of the
Q-Study shall complement the other methods
applied in this research (literature review, Data
collection and Expert interviews) to derive a
standardization agenda for SLR adaptation.

Q-Survey statements

General character statements

1. Global Standardization for SLR adaptation
should focus on a set of guidelines that pave
the way for local standardization practice.

2. The level of risk (probability and impact) of
SLR climate hazards is still too high to provide
globally standardized solutions.

3. The lack of standards for data collection,
processing and use challenges both the
implementation and standardization of SLR
adaptation measures.

4. Short-termism in decision-making and planning
is among the biggest limiting factors for
standardizing SLR adaptation measures.

Cluster 1 statements — Standardization
processes

5. Global Standardization should start from
providing a framework specifically for
developing SLR adaptation measures.

6. Global Standardization should be initiated
bottom-up by local standardization bodies
(interests of stakeholders).

7. Global standardization should engage with
international organizations (e.g. IPCC) to
leverage expertise and promote collective
action.

8. Any standardization process should embed
a protocol (e.g. a questionnaire) to explicitly
consider its relationship with climate
adaptation.
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9. SLR adaptation measures are so heavily reliant
on case by case and place specific inputs that
cannot be standardized globally.

Cluster 2 statements — Civil Engineering &
Infrastructure

10. Prototypes and practices for floating
construction are mature enough for
standardizing its principles

11. Some existing standards in the field of
construction and civil engineering are ready to
be used in SLR adaptation contexts.

12. Civil engineering practices adopted in
flood prone urban areas seem ready to be
standardized.

13. Infrastructural interventions such as dykes and
barriers are often overprotective solutions for
SLR adaptation.

14. Standardization should not neglect monitoring
and maintenance requirements for civil
engineering and infrastructural interventions.

Cluster 3 statements — Risk Assessment
Modelling, Safety & Security

15. Risk-based assessments should be a
preliminary step to enable any possible SLR
adaptation strategy and measure.

16. Standardization should focus on data
requirements, harmonization, and validity at
a global scale to enable implementation of
existing risk-based assessment models.

17. Standardization should focus on estimating
the risk, because the thresholds for risk
acceptance and SLR adaptation strategies are
primarily political choices.

18. Due to the strong local dependency of
evacuation plans, global standardization
should focus on evacuation preparedness and
predisposition.

19. Global standardization for SLR risk assessment
should target not only public sector (policy
guidelines) but also industry and SMEs.

Cluster 4 statements - Policy Guidelines,
Governance, Stakeholders and Urban Planning

20. The high risk embedded (probability and
impact) in climate hazards suggests that
SLR policies must follow adaptive planning
approaches.

21. Multi-sectorial stakeholder engagement should
be standardized as a key support tool to
pursue participatory decision-making for SLR
adaptation measures.

22. Local governance schemes for SLR adaptation
cannot be standardized at a global scale
because of cultural factors.

23. Tools and protocols that support decision-
making for SLR adaptation should be a priority
for standardization.

24. Spatial Planning standards for SLR risk prone
areas should focus on solutions that prevent
the need for emergency planning.

25. The standardization of adaptive policy
approaches to coastal management must
target a strong reliance on Nature-Based
Solutions.

Cluster 5 statements — Nature-Based
Solutions

26. The adoption and standardization of Nature-
Based Solutions is challenging due to
conflicting visions and interests on the use of
land.

27. Nature-Based Solution requirements (e.g.
conditions for healthy flora growth) should be
standardized first.

28. Guidelines on the policy & governance of
ecosystems should be standardized first to
deal with conflicting visions for land use.

29. The material and dynamic requirements of
some NBS such as sand nourishment and
wetlands can be standardized globally (as a
function of coastal features).

30. NBS can only be a part of SLR adaptation
strategies as they rarely represent a
standalone solution in most scenarios.
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Interview sample structure

The interview structure below provides

an indicative example of the how experts
interviews have been prepared and conducted.
In most cases the unstructured part of the
interview drifted (partly) away from the
prepared questions to follow more interesting
hints emerged during the conversation, or
because question revealed less relevant to
the interviewee than expected. This specific
sample refers to an interview within Cluster 3
(Policy Guidelines, Governance, Stakeholders
and Urban Planning). More are available upon
request. For this project we have conducted
20 interviews with an average length of 60
minutes each.

Interview: unstructured part

State of the art

« Do you have knowledge of any existing
standardized practice for SLR adaptation in the
field of water and coastal management?

- Would you think standardized practice against
SLR is currently lacking in the form of (policy
guidelines, modelling and spatial planning
models) ?

Foresight

« Do you think standardizing policy guidelines
and planning practices can help with mitigating
SLR globally? Do you see a potential role for
Standardization bodies in this endeavor?

- What could be future steps and ways forward
to improve policy responses against SLR,
especially in the field of water and coastal
management?

«  Would you consider SLR as challenge to be
tackled at the local scale? or do you see
potential for standardizing (part of) practices at
wider scale (global, continental...)?

Interview: semi-structured part

State of the art

« Could you tell us more about the objectives of
the confidential information (name of a project)?
Do you see potential for standardizing a global
practice to mitigate SLR?

- What key elements are currently missing in
the policy and planning approach to SLR?
And in the specific field of water and coastal
management?

«  What are the main challenges and blockages in
providing policy and planning guidelines for SLR
adaptation?

» Do you see conflictual situations or potentially
conflicting interest among the stakeholders
involved in this process (local administration,
port authorities, private companies, citizens,
etc.)?

Foresight

« How would you approach operationally
standardization in the framework of policy
guidelines, modelling and spatial planning
practice?

« How do you see the relation between research
and practice in providing responses to SLR?

« What concrete steps would be needed to
standardize policy action against SLR?

»  Which actors (type and expertise) would you
involve to gather the widest expertise and favor
the most informed standardization process?
Basically, who would you see in a technical
committee for SLR adaptation in the policy and
planning domain?

« Do you think policy and planning practices
(especially water and coastal management)
against SLR could be standardized globally? Or,
do you envision significant differences between
countries (developed vs developing countries
etc...)?

Technical/Standards

« Do you think territorial resilience plans against
SLR could be standardized at global level?

« Do you think managed retreat and relocation
practices could become standardized
procedures?
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Annex 4: Inventory of existing
standards for SLR adaptation

Standard

body

ISO

ISO

ISO

ISO

ISO

ISO

ISO

ISO

ISO

ISO

ISO

ISO

ISO

ISO

ISO

ISO

Associated
measure

Drainage systems

Drainage systems

Emergency planning

Emergency planning

Emergency planning

Emergency planning

Emergency planning

Emergency planning

Emergency planning

Emergency planning

Emergency planning

Emergency planning

Emergency planning

Emergency planning

Evacuation

Evacuation

Reference

ISO 23711:2022

ISO/TR 18228-4:2022

ISO 22395:2018

ISO/TR 22351:2015

ISO 22329:2021

ISO 22328-1:2020

ISO 22328-3

ISC 22326:2018

ISO 22324

ISO 22324:2015

ISO 22322

ISO 22322:2015

ISO 22320:2018

ISO/TR 19083-1:2016

ISO 22315:2014

ISO 8201:2017

Document title

Elastomeric seals — Requirements for materials
for pipe joint seals used in water and drainage
applications — Thermoplastic elastomers

Design using geosynthetics — Part 4: Drainage

Security and resilience — Community resilience
— Guidelines for supporting vulnerable persons in
an emergency

Societal security — Emergency management —
Message structure for exchange of information

Security and resilience — Emergency management —
Guidelines for the use of social media in emergencies

Security and resilience — Emergency management —
Part 1: General guidelines for the implementation of a
community-based disaster early warning system

Security and resilience — Emergency management
— Part 3: Guidelines for the implementation of a
community-based tsunami early warning system

Security and resilience — Emergency management
— Guidelines for monitoring facilities with
identified hazards

Security and resilience — Emergency management —
Guidelines for colour-coded alert

Societal security — Emergency management —
Guidelines for colour-coded alerts

Security and resilience — Emergency management —
Guidelines for public warning

Societal security — Emergency management —
Guidelines for public warning

Security and resilience — Emergency management —
Guidelines for incident management

Intelligent transport systems — Emergency
evacuation and disaster response and recovery —
Part 1: Framework and concept of operation

Societal security — Mass evacuation — Guidelines
for planning

Alarm systems — Audible emergency evacuation
signal — Requirements
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Standard

body

ISO

ISO

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

Associated
measure

Revitalizing
traditional wells

Revitalizing
traditional wells

Nourishment &

sediment management

Drainage systems

Drainage systems

Drainage systems

Drainage systems

Drainage systems

Drainage systems

Drainage systems

Drainage systems

Drainage systems

Drainage systems

Drainage systems

Drainage systems

Reference

ISO/TR 23211:2009

ISO 21413:2005

EN ISO 22282-1:2012

EN ISO 17892-7:2018

EN ISO 17892-5:2017

EN IEC 60545:2021

EN 15237:2007

EN 1433:2002/AC:2004

EN 1433:2002/A1:2005

EN 1433:2002

EN 13508-2:2003+A1:2011

EN 13508-1:2012

EN 13252:2016

EN 12109:1999

Document title

Hydrometry — Measuring the water level in a well
using automated pressure transducer methods

Manual methods for the measurement of a
groundwater level in a well

Hydrometry - Sedimentation - Measurements required
for effective sediment management and control at
river structures

Geotechnical investigation and testing - Geohydraulic
testing - Part 1: General rules (ISO 22282-1:2012)

Geotechnical investigation and testing - Laboratory
testing of soil - Part 7: Unconfined compression test
(1ISO 17892-7:2017)

Geotechnical investigation and testing - Laboratory
testing of soil - Part 5: Incremental loading oedometre
test (1ISO 17892-5:2017)

Guidelines for commissioning and operation of
hydraulic turbines, pump-turbines and storage pumps

Execution of special geotechnical works -
Vertical drainage

Drainage channels for vehicular and pedestrian areas
- Classification, design and testing requirements,
marking and evaluation of conformity

Drainage channels for vehicular and pedestrian areas
- Classification, design and testing requirements,
marking and evaluation of conformity

Drainage channels for vehicular and pedestrian areas
- Classification, design and testing requirements,
marking and evaluation of conformity

Investigation and assessment of drain and sewer
systems outside buildings - Part 2: Visual inspection
coding system

Investigation and assessment of drain and
sewer systems outside buildings - Part 1:
General Requirements

Geotextiles and geotextile-related products -
Characteristics required for use in drainage systems

Vacuum drainage systems inside buildings
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Standard

body

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

Associated
measure

Drainage systems

Drainage systems

Drainage systems

Drainage systems

Drainage systems

Dikes

Dikes

Dikes

Coral reefs

Vulnerability
assessment

Elevating housing
& infrastructure

Elevating housing
& infrastructure

Elevating housing
& infrastructure

Revetments

Revetments

Revetments

Reference

EN 12056-5:2000

EN 12056-4:2000

EN 12056-3:2000

EN 12056-2:2000

EN 12056-1:2000

preN 1991-1-8

EN 16907-4:2018

EN 16907-1:2018

EN ISO 28017:2018

CWA 17727:2022

prEN 1991-1-7 rev

EN 1998-2:2005/A2:2011

CEN/TS 17659:2021

EN 13253:2016

EN ISO 18674-4:2020

EN ISO 18674-3:2017

Document title

Gravity drainage systems inside buildings - Part 5:
Installation and testing, instructions for operation,
maintenance and use

Gravity drainage systems inside buildings - Part 4:
Wastewater lifting plants - Layout and calculation

Gravity drainage systems inside buildings - Part 3:
Roof drainage, layout and calculation

Gravity drainage systems inside buildings - Part 2:
Sanitary pipework, layout and calculation

Gravity drainage systems inside buildings - Part 1:
General and performance requirements

Eurocode 1 - Actions on structures - Part 1-8 General
actions - Actions from waves and currents on
coastal structures

Earthworks - Part 4: Soil treatment with lime and/or
hydraulic binders

Earthworks - Part 1: Principles and general rules

Rubber hoses and hose assemblies, wire or textile
reinforced, for dredging applications - Specification
(ISO 28017:2018)

City Resilience Development - Guide to combine
disaster risk management and climate change
adaptation - Historic areas

Eurocode 1 — Actions on structures - Part 1-7: General
actions - Accidental actions

Eurocode 8: Design of structures for earthquake
resistance - Part 2: Bridges

Design guideline for mechanically fastened roof
waterproofing systems

Geotextiles and geotextile-related products -
Characteristics required for use in erosion control
works (coastal protection, bank revetments)

Geotechnical investigation and testing - Geotechnical
monitoring by field instrumentation - Part 4:
Measurement of pore water pressure: Piezometres
(1ISO 18674-4:2020)

Geotechnical investigation and testing - Geotechnical
monitoring by field instrumentation - Part 3:
Measurement of displacements across a line:
Inclinometres (ISO 18674-3:2017)
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CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

EN 12056-5:2000

EN 12056-4:2000

EN 12056-3:2000

EN 12056-2:2000

EN 12056-1:2000

prEN 1991-1-8

EN 16907-4:2018

EN 16907-1:2018

EN ISO 28017:2018

CWA 17727:2022

FEBLUK1VT5 prEN 1991-1-7 rev

FEEHLV12T3 EN 1998-2:2005/A2:2011
FEEHLT12T3 CEN/TS 17659:2021

EN 13253:2016

EN ISO 18674-4:2020

EN ISO 18674-3:2017
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Standard

body

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

CEN/CENELEC

BSN

BSN

BSN

Associated
measure

Revetments

Salt marshes

Bulkhead

Bulkhead

Biogenic reefs

Tidal gate

Evacuation

Evacuation

Land reclamation

Land reclamation

Flood proofing

Flood proofing

Flood proofing

Flood proofing

Flood proofing

Floodable areas

Drainage systems

Mangroves

Mangroves

Reference

EN ISO 18674-2:2016

EN 17218:2019

EN 15258:2008

EN 1520:2011

EN 16503:2014

EN ISO 13174:2012

EN ISO 22315:2018

EN 877:2021

EN 16907-6:2018

CEN/TR13983:2003

EN 15843:2010

EN 13564-3:2003

EN 13564-2:2002

EN 13564-1:2002

CEN/TS 17171:2018

SNI 06-6597-2001

SNI 7717:2020

SNI7717:2011

Document title

Geotechnical investigation and testing - Geotechnical
monitoring by field instrumentation - Part 2:
Measurement of displacements along a line:
Extensometres (ISO 18674-2:2016)

Water quality - Guidance on sampling of
mesozooplankton from marine and brackish water
using mesh

Precast concrete products - Retaining wall elements

Prefabricated reinforced components of lightweight
aggregate concrete with open structure with
structural or non-structural reinforcement

Water quality - Guidance standard on assessing
the hydromorphological features of transitional and
coastal waters

Cathodic protection of harbour installations
(1ISO 13174:2012)

Societal security - Mass evacuation - Guidelines for
planning (ISO 22315:2014)

Cast iron pipe systems and their components for the
evacuation of water from works - characteristics and
test methods

Earthworks - Part 6: Land reclamation earthworks
using dredged hydraulic fill

Characterizataion of sludges - Good practice for
sludge utilisation in land reclamation

Water quality - Guidance standard on determining the
degree of modification of river hydromorphology

Anti-flooding devices for buildings - Part 3:
Quality assurance

Anti-flooding devices for buildings - Part 2:
Test methods

Anti-flooding devices for buildings - Part
1: Requirements

Guidelines for the installation and operational
implementation of continuous measuring systems

Management of observed hydrometric data
- Guidance

Statistical testing for acid mine drainage identification

Spesifikasi informasi geospasial — Mangrove skala
1:25.000 dan 1:50.000

Survei dan pemetaan mangrove
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CEN/CENELEC
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EN ISO 18674-2:2016

EN 17218:2019

EN 15258:2008

EN 1520:2011

EN 16503:2014

EN ISO 13174:2012

EN ISO 22315:2018

EN 877:2021

EN 16907-6:2018

CEN/TR 13983:2003

EN 15843:2010

EN 13564-3:2003

EN 13564-2:2002

EN 13564-1:2002

CEN/TS 17171:2018

SNI 06-6597-2001

SNI 7717:2020

SNI 7717:2011
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Standard

body

BSN

BSN

NEN

NEN

NEN

NEN

NEN

NEN

NEN

NEN

NEN

NEN

NEN

NEN

NEN

NEN

Associated
measure

Mangroves

Emergency planning

Dikes

Dikes

Dikes

Abandonment

Abandonment

Abandonment

Dikes

Elevating housing

& infrastructure

Revetments

Revetments

Revetments

Floating houses

Risk communication

Biogenic reefs

Reference

SNI 7513:2008

SNI'ISO 21110:2019

NEN 3651

NEN 3650-1

NEN 3650-2

NEN 3650-3

NEN 3650-4

NEN 3650-5

NEN 3656

NPR 9998

NEN 7024-1

NEN 7024-2

NEN 7024-3

NTA 8111

NTA 8287

NPR 7201

Document title

Mangrove seeds handling

Information and Documentation — Emergency
preparedness and response

Additional requirements for pipelines in or nearby
important public works

Requirements for pipeline systems - Part 1:
General requirements

Requirements for pipeline systems - Part 2: Additional
specifications for steel pipelines

Requirements for pipeline systems - Part 3: Additional
specifications for plastic pipelines

Requirements for pipeline systems - Part 4: Additional
specifications for concrete pipelines

Requirements for pipeline systems - Part 5: Additional
specifications for cast iron pipelines

Requirements for submarine steel pipeline systems

Assessment of structural safety of buildings in case
of erection, reconstruction and disapproval - Induced
earthquakes - Basis of design, actions and resistances

Elements for block revetments - Part 1:
General requirements

Elements for block revetments - Part 2: Elements
made of cement concrete, without interlocking and
without reinforcement

Elements for block revetments - Part 3: Elements
made of cement concrete, with interlocking and
without reinforcement

Floating constructions

Safety Cube Method for design, engineering and
integration of systems and products

Geotechnics - Determination of the axial bearing
capacity of foundation piles by pile load testing
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Venice, Italy, is facing a severe threat from sea level rise, with projections indicating an increase of up to 110 centimeters by 2100, exacerbating the
city’s existing issues with flooding and land subsidence.
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Aerial view of homes and the ocean at sunrise in Buxton, located in the Outer Banks of North Carolina. This region is particularly vulnerable to sea level rise, with projections
indicating significant increases over the coming decades, posing threats of coastal erosion, flooding, and impacts on local communities
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