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NBS in the context of ICARUS

Monitoring and
evaluation

What have we
learnt?

ICARLS framework

=  Monitaring of KPls
« MNRA continuous
improvement




Key learning points

D4.2

Chapter 1 «  Introducing NBS in the context of ICARUS
Chapter2 = NBS in the context of climate change

Chapter3 = NBS Adaptation Options to enhance resilience
Chapter4 «  Evaluation of NBS adaptation options

l‘ ARL S HOME  PROJECT PARTNERS «  CASE STUDIES SSEMINATION STAKEHOLDER COMMUNITY

RESOURCES

Resources NEWS AND UPDATES

EVENTS

Avarlety of resources will be generated during the course of the project. designed to be of use to different audiences. These will cover publications and dellverables
produced as the project progresses, scientific papers and training materfals for end users.

Project Deliverables

@ D1.1- Baseline report on determining impacts and risk due to climate change - November 2022
B D1.2 Report on impact chains, vulnerability and hazard classification - July 2023

@ D2.1- Baseline report on minimum service levels, decision frameworks and resilience evaluation - November
2022

8 D2.2 Guidelines on using performance metrics to make the case for adaptation - July 2023

@ D2.3- Guidelines providing an overview of and characterisation of adaptation options, with
rec dations on impl ion - March 2024

Download Adaptation Options Spreadsheet >

8 D3.1- Current evidence-base of using cost-benefit analysis for assessing road infrastructure projects within
the climate adaptation regime - November 2022

@ D3.2- Demonstration report showing how principle adaptation measures can be evaluated - June 2024
B D4.2 | Nature-based Solutions Report - June 2024
@ DA4.3- Resource training pack - March 2024



What are Nature-based Solutions?

The European Commission defines NBS as ‘solutions that are inspired and
supported by nature, which are cost-effective, simultaneously provide
environmental, social and economic benefits and help build resilience’.
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What are Nature-based Solutions?

The European Commission defines NBS as ‘solutions that are inspired and
supported by nature, which are cost-effective, simultaneously provide
environmental, social and economic benefits and help build resilience’.

The Swedish road and railway administration Trafikverket (2024) has developed
a list of indicative NBS criteria:

 the solution addresses the challenge

 local prerequisites are considered

* Cco-operation with other actors is included from planning to implementation

* Dbiodiversity is regarded

« negative effects on reducing the emissions or people’s health are avoided

 solution is multifunctional

« solution is resource effective and economically sustainable

 solution is implemented through an iterative learning process with an
adaptive approach to management




=7 Natural resilience Enhanced social equity

QU

E‘f; Cost effectiveness Community engagement

(’ Multiple benefits Long term viability

Adaptability Enhanced reputation

Reduced environmental
impact




How do we define NBS in ICARUS

Must fulfil all the NBS sub-criteria:

Is the measure inspired and supported by nature?

. Is the measure cost effective?

*  Does the measure simultaneously provide environmental,

social and economic benefits?

*  Does the measure help build resilience?

No

Is the measure inspired and
supported by nature?

Depends on context,
manner of
implementation, etc

yes

h 4

Depends on context,

Isthe measure cost
effective?

manner of
implementation, etc

Is this a NbS:

NO

yes
r

Does the measure
simultaneously provide
environmental, social and
economic benefits?

implementation, etc

yes

h

No

Does the measure help
build resilience?

Depends on context,
manner of
implementation, etc

l v
A
Depends on context,
manner of

Is this a NbS:
Potential

yes
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Climate change and NBS
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Mean air temperature
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ldentifying NBS Adaptation Options

Climate Impact Driver

Adaptation Option Characteristics

Evaluation Criteria

Benefits and Co-Benefits
=
. . : Availability
Impact Chain | Disaster Risk EcoSystem Servi Climate: Embodied
) ) “1: decreased Durability Impact on Safety SMOSMICES | Water Quality | o
Type of event Impact on Infrastructure Adaptation Option Stage Management N Impact on -1: Decrease in _ L ‘Carbon
" Asset Scale 5 " . network -1: decreased asset|-1: Increase in no. of i -1: Deterior: _
Climate (Extreme event . _ Road Project 1. Hazard Cycle Stage Is the climate Is this a B Health level of greening of -1: Increase in
. Applicable (Object / ) 3 Short/ Long | . . availability dura ) water quali __
Impact Sub-driver or slow-onset - Life Cycle 2. Exposure Prevention . impact driver Nature-Based -1 - Negative area carbon emissions
. Asset Type | Connection / Term Solution . 0: No change 0: Mo change 0: Mo change 0: No change
Driver process or Stage 3. Preparedness addressed? Solution? 0: No change 0: No change 0: No change
Network) . +1: Increased +1: Increased asset| +1: Decrease in no. L . +1: Improvement in .
trend) Vulnerability Response - o +1: Positive  |+1: Increase in level " +1: Decrease in
network durability of collisions N water quality e
4. Impact Recovery B of greening of area carbon emissions
availabi
- - - - - - - - - - - - E = = = = = =
Geotechnil Short t
- 03-2 Slides of the road embankment following N . ?D ec ',’”ES‘ . . 3 . o ,E”“
Landslide Extreme event N Cover slope with vegetation including Object Censtruction . Prevention | (operational Yes yEs 1 1 1 0 1 0 1
extreme rainfall events and after drought B Vulnerability N
landslios and and tacticall
Wildfire Lower visibility for users. Increased risk of Al road Initial Long term
. Extreme event | respiratory illnesses for employees working near Canal Construction to prevent wildfire spread R Network Proposal 1. Hazard Prevention | (tactical and Yes Yes 1 1 1 0 1 0 0
Conditions y . infrastructure )
fires due to release of toxic sase: Stage trotesic)
Road si; df d or fallen, fallen tr d Long ts
Tropical oadsigns damage Dr_a en, faflen rEE_S an Protection of wind exposed road sections and assets All road Connection - ~ Dn_g erm
Extreme event other obstacles blocking road, power lines N N R Construction | 2.Exposure | Preparedness | jtactical and Mo Yes 1 0 1 1 1 0 1
Cyclone N with planted forests and other vegetation. infrastructure Network .
damaeed bridee cables damased trotesic)
T il ded, bl fortr riati Long ts
Sand and dust opsol 5 Eroce N prodiems Dr_ r?nspn arion. Protection of wind exposed road sections and assets All road Connection - ~ Dn_g erm
Extreme event mechanical equipment and built infrastructure N R Construction | 2.Exposure | Preparedness | jtactical and Mo Yes 1 0 1 1 1 0 1
storm . N N with planted forests. infrastructure Network .
corresponding to the magnitude and duration of trategic)
Slow-t t L te
Mean wind OUanset Road signs damaged or fallen, fallen trees blocking | Protection of wind exposed road sections and assets All road Connection - ~ Dn_g erm
processes and - : 3 ) ) Construction | 2. Exposure | Preparedness | jtactical and Mo Yes 1 0 1 1 1 0 1
speed trend road, power lines damaged, bridge cables damaged with planted forests and other vegetation. infrastructure Network +roteric)
ren rategic
Snow and 03-5 Snow avalanches due to frost-thaw cycles Geotechnics, Object - 3 Short term
Ice Snow avalanche| Extreme event | (number of days with temperature zero-crossings) Improve forest management on slopes including Connection - | Construction Vulnerability Prevention (operational No Yes 1 1 1 1 1 o 1
or snowfall lzndslips and Network and tacticall
01-3 Inundation of roads in coastal areas, N Short term
o _ Mangroves restoration to reduce wave run-up and All road . 3 . N .
Coastal flood | Extreme event | combining the effects of sea level rise and storm . . Network Construction - Prevention | (operational Yes yes 1 1 1 0 1 1 1
) N shore erosion infrastructure Vulnerability )
urges due to sea level rise, extreme wind speed and tacticall
01-3 Inundation of roads in coastal areas, " B : - Geotechnics, N Short term
- N Use vegetation for improving slope stability and N ~ Object - N 3 B _ _
Coastal flood | Extreme event | combining the effects of sea level rise and storm . ) including ) Construction .. | Preparedness | (operational Yes yes 1 1 1 0 1 0 1
) N erosion protection N Connection Vulnerability )
urges due to sea level rise. extreme wind speed landslins and and tacticall
01-3 Inundation of roads in coastal areas, . . Geotechnics, Short term
- N Wetland restoration as part of a strategy of multiply N ~ N 3 N B . . .
Coastal flood | Extreme event | combiningthe effects of sea level rise and storm ! including Network Construction - Prevention | (operational Yes yes 1 1 1 ] 1 0 ]
N N lines of flood defences - Vulnerability N
urges due o sea level rise. extreme wind speed landslins and and tacticall
01-3 Inundation of roads in coastal areas, Mangroves restoration to reduce wave run-up and Geotechnics, 3 Short term
Coastal erosion | Extreme event | combining the effects of sea level rise and storm 2 i, P including Network | Construction ||| Prevention | (aperatianal Yes Yes 1 1 1 0 1 1 1
Coastal and urges due to sea level rise. extreme wind speed landslins and and tacticall
oceanic Slow-onset 02-2 Erosion of road bases due to sea level rise, Geotechnics, Object - 3 Short term
Sea level rise | processes and | extreme wind speed, wind direction, and extreme Cover slope with vegetation including ! N Construction . Prevention | (operational Yes yes 1 1 1 0 1 0 1
N " Connection Vulnerability N
trend rainfall event: landslips and and tactical)
Slow-onset 02-2 Erosion of road bases due to sea level rise, . Geotechnics, Short term
. " ases duet Vegetation along the slope of the road embankment to | " . 3 i 5 ~ -
Sea level rise | processesand | extreme wind speed, wind direction, and extreme ) ) including Networke Construction . Prevention | (operational Yes ves 1 1 1 0 1 0 1
. reduce wave action and stream velocity 5 Vulnerability °
trend rainfall event: landslips and and tactical)
Slow-onset 02-3 Bridge scour due to sea level rise, extreme Geotechnics, Objact - N Short term
Sea level rise | processes and | wind speed, wind direction, and extreme rainfall Plant vegetation to prevent bank erosion including . N Censtruction . Prevention | (operational Yes yes 1 1 1 0 1 0 1
" Connection Vulnerability N
trend _eyent: _ _ landslips and and tactical)
Ocean and lake Slow-onset ] Ph decr_ease pre_d\cted worldwide leading to Bic-inspired or nature hased solution for ph Stru_ctures. ] Operation and Lon_g term R R R R R
. processes and |increased risk of acid attack of underwater concrete I bridges, Object N 1.Hazard Response (tactical and Yes Yes 1 0 0 0 o 1 0
acidity N N stabilisation in local areas Maintenance N
= trend elements such as bridee piers etc culvert: tratesicl
ers -
her nadiation at Slow-onset Asphalt pavement surfaces tend to a?s?rb alarge Vegetation for shading of concrete and asphalt ?aven?ents ] N ] Short trerm R j
radiation, processes and amount of heat through solar radiation and N bituminous, Network Censtruction . Prevention | (operational Yes Yes 1 1 1 0 1 0 1
N surface R _ S pavements against sun R Vulnerability N
subsidence trend increase the air temperature resyltine in the Urban concrete. semi and tacticall




Evaluation of NbS Options

1. Take a look at the grey solutions you selected for your asset/CID. Using the adaptation
database, find alternative NBS that can solve the same challenges. (5-10 min)

2. (Pair and share) Why did you choose the grey solutions? What would enable you to choose a
NBS instead? (5 min)




Coming back to the case study

Problem: The capacity of the existing culvert
is exceeded, the road is flooded frequently

Solutions identified:

Retention (NbS)

Conveyance (Increase the size of the culvert)

Optimization level 1
Increase size of culvert - Nature-based solution

I Improved compared to Improved compared to
Availability . .
reference scenario reference scenario
2 Improved compared to Improved compared to
® Safety S . oo .
c reference scenario reference scenario
0]
0 Costs associated with repair Reduction compared to Reduction compared
and maintenance after reference scenario reference scenario
flooding

No co-benefits associated with  Co-benefits associated with
increasing the culvert applying nature-based
solutions.

Increase in co-benefits
associated with ecosystem
services

Optimization level 2

Increase size of culvert Nature-based solution

Significantly improved Significantly improved

Availability compared to reference compared to references
scenario scenario
2]
% Significantly improved Significantly improved
s Safety compared to reference scenario compared to reference
m scenario
Costs associated with repair Reduction compared to Reduction compared to
and maintenance after reference scenario reference scenario
flooding
a | : benefi No co-benefits associated with ~ Co-benefits associated with
Y nerease In co-benetits i ing the culvert applying nature-based
S e associated with ecosystem increasing the culve ppRYINg
g solutions.

services




Case study: Nature-based Solution - wider benefits

The nearby catchment area has the potential to provide The NbS will be located upstream in the catchment. _
. : : . By detaining stormwater upstream, the peak flow in the culvert is
additional ecosystem services in the form of increased

_ o reduced along with the risk of flooding of the highway.
recreational value for any visitors. Currently, the areas

illustrated on the map below are not accessible due to Storage volume required:
dense vegetation and very wet and swampy soil.
Optimization level 1. 114.000 m3

Optimization level 2: 145.000 m3




Evaluation of NBS: Benefits and Co-benefits

indicator for magnitude of impact NbS impact

Availabilit
Value of travel time for persons in their leisure time

Value of travel time for businesses

The value of reliability of predicted travel time for
users

The value of being able to always access public
services and critical infrastructure

Connectivity and travel time to basic everyday
activities

Durabilit

Costs associated with wages, materials etc.

Costs associated with wages, materials etc.

Safety Value of injuries/fatalities

Health effects
Improved air quality from increased coverage of

plants

Lowered noise levels from noise barriers of coverage
from plants

Ecosystem services

Value assigned to areas due to their aesthetics,
opportunities for walking, socializing etc.

Job creation from investment in climate
adaptation/resilience

Value assigned to good quality of water, e.g.,
stemming from contaminants from run-off

Water quality

Climate
Emissions arising from construction materials,

transport, and installation

Minutes of increase/decrease in travel time
Minutes of increase/decrease in travel time

Reliability of predicted travel time measured as e.g.,
percentage of average travel time of a road network

Hours worked, units of material, fuel machine hours

etc
Hours worked, units of material, fuel machine hours

etc
Increase/decrease in the risk of injuries/fatalities

Increase/decrease in the level of particle matter

Increase/decrease in the level of decibel

Increase/decrease in level of greening or hectares of
green areas

Increase/decrease in quality status, e.g., ecological
status based on threshold values

Increase/decrease in the number of embodied
carbon emissions

Travel loss hours / value of
travel time

Travel loss hours / value of
travel time

Value of reliability

Wages, costs of materials,
fuels, machinery, etc.
Wages, costs of materials,
fuels, machinery, etc.
Value of statistical life

Value of statistical life, quality
adjusted life year
Value of statistical life, quality
adjusted life year

Stated/revealed preference
methods

Social cost of carbon

Number of users of network and level of
change
Number of users of network and level of change

Number of users of network and level of change

Number of users of the network and level of
chanae

Number of affected individuals and level of
change
Number of affected individuals and level of
change

Number of users of the area, and level of
change in provision of environmental good

Number of affected individuals and level of
change.

Level of change in the number of embodied
carbon emissions

Very positive

Positive

Very positive

Very positive

Very positive

ICARVS



Evaluation of NBS Adaptation Options

Climate Impact Driver

Adaptation Option Characteristics

Evaluation Criteria

Benefits and Co-Benefits
=
. . : Availability
Impact Chain | Disaster Risk EcoSystem Servi Climate: Embodied
) ) “1: decreased Durability Impact on Safety SMOSMICES | Water Quality | o
Type of event Impact on Infrastructure Adaptation Option Stage Management N Impact on -1: Decrease in _ L ‘Carbon
" Asset Scale 5 " . network -1: decreased asset|-1: Increase in no. of i -1: Deterior: _
Climate (Extreme event . _ Road Project 1. Hazard Cycle Stage Is the climate Is this & B Health level of greening of -1: Increase in
. Applicable (Object / ) 3 Short/ Long | . . availability dura ) water quali __
Impact Sub-driver or slow-onset - Life Cycle 2. Exposure Prevention . impact driver | Nature-Ba ed -1 - Negative area carbon emissions
. Asset Type | Connection / Term Solution . 0: No change 0: Mo change 0: Mo change 0: No change
Driver process or Stage 3. Preparedness addressed? Solution 0: No change 0: No change 0: No change
Network) . +1: Increased +1: Increased asset| +1: Decrease in no. L . +1: Improvement in .
trend) Vulnerability [ Response - . +1: Positive  [+1: Increase in level ¥ +1: Decrease in
network durability of collisions N water quality e
4. Impact Recovery B of greening of area carbon emissions
availabi
- - - - - - - - - - - - = = = = = =
Geotechnil Short t
. 03-2 Slides of the road embankment following . . ?D = ',’”ES‘ . . 3 . o ,E”“
Landslide Extreme event N Cover slope with vegetation including Object Censtruction . Prevention | (operational Yes yEs 1 1 1 0 1 0 1
extreme rainfall events and after drought B Vulnerability N
landslios and and tacticall
Wildfire Lower visibility for users. Increased risk of Al road Initial Long term
. Extreme event | respiratory illnesses for employees working near Canal Construction to prevent wildfire spread R Network Proposal 1. Hazard Prevention | (tactical and Yes Yes 1 1 1 0 1 0 0
Conditions - N infrastructure .
fires due to release of toxic sase: Stage trotesic)
Road si; df d or fallen, fallen tr d Long ts
Tropical oadsigns damage Dr_a en, faflen rEE_S an Protection of wind exposed road sections and assets All road Connection - ~ Dn_g erm
Extreme event other obstacles blocking road, power lines N N R Construction | 2.Exposure | Preparedness | jtactical and Mo Yes 1 0 1 1 1 0 1
Cyclone N with planted forests and other vegetation. infrastructure Network .
damaeed bridee cables damased trotesic)
T il ded, bl fortr riati Long ts
Sand and dust opsol 5 Eroce N prodiems Dr_ r?nspn arion. Protection of wind exposed road sections and assets All road Connection - ~ Dn_g erm
Extreme event mechanical equipment and built infrastructure N R Construction | 2.Exposure | Preparedness | jtactical and Mo Yes 1 0 1 1 1 0 1
storm . N N with planted forests. infrastructure Network .
correspondine to the maenitude and duration of tratesicl
Slow-onset Lang t
Mean wind OUanset Road signs damaged or fallen, fallen trees blocking | Protection of wind exposed road sections and assets All road Connection - ~ Dn_g erm
processes and - : 3 ) ) Construction | 2. Exposure | Preparedness | jtactical and Mo Yes 1 0 1 1 1 0 1
speed trend road, power lines damaged, bridge cables damaged with planted forests and other vegetation. infrastructure Network +roteric)
ren rategic
Srow and 035 Snow avalanches due to frostthaw cycles Geotechnics, Object - 5 Short term
Ice Snow avalanche| Extreme event | (number of days with temperature zero-crossings) Improve forest management on slopes including Connectien - | Construction Vulnerability Prevention | (operational Mo Yes 1 1 1 1 1 0 1
or snowfall lzndslips and Network and tacticall
01-3 Inundation of roads in coastal areas, N Short term
- N Mangroves restoration to reduce wave run-up and All road N 3 N B _
Coastal flood | Extreme event | combining the effects of sea level rise and storm N N Network Construction - Prevention (operational Yes yes 1 1 1 0 1 1 1
N N shore erosion infrastructure Vulnerability N
urges due to sea level rise, extreme wind speed and tacticall
01-3 Inundation of roads in coastal areas, " B : - Geotechnics, N Short term
- N Use vegetation for improving slope stability and N ~ Object - N 3 B _ _
Coastal flood | Extreme event | combining the effects of sea level rise and storm N R including N Construction - Preparedness | (operational Yes yes 1 1 1 0 1 0 1
N N erosion protection - Connection Vulnerability N
urges due to sea level rise. extreme wind speed landslins and and tacticall
01-3 Inundation of roads in coastal areas, . . Geotechnics, Short term
- N Wetland restoration as part of a strategy of multiply N ~ N 3 N B . . .
Coastal flood | Extreme event | combiningthe effects of sea level rise and storm ! including Network Construction - Prevention | (operational Yes yes 1 1 1 ] 1 0 ]
N N lines of flood defences - Vulnerability N
urges due o sea level rise. extreme wind speed landslins and and tacticall
01-3 Inundation of roads in coastal areas, Mangroves restoration to reduce wave run-up and Geotechnics, 3 Short term
Coastal erosion | Extreme event | combining the effects of sea level rise and storm 2 i, P including Network | Construction ||| Prevention | (aperatianal Yes Yes 1 1 1 0 1 1 1
Coastal and urges due to sea level rise. extreme wind speed landslins and and tacticall
oceanic Slow-onset 02-2 Erosion of road bases due to sea level rise, Geotechnics, Object - 3 Short term
Sea level rise | processes and | extreme wind speed, wind direction, and extreme Cover slope with vegetation including ! N Construction . Prevention | (operational Yes yes 1 1 1 0 1 0 1
N " Connection Vulnerability N
trend rainfall event: landslips and and tactical)
Slow-onset 02-2 Erosion of road bases due to sea level rise, . Geotechnics, Short term
. " ases duet Vegetation along the slope of the road embankment to | " . 3 i 5 ~ -
Sea level rise | processesand | extreme wind speed, wind direction, and extreme ) ) including Networke Construction . Prevention | (operational Yes ves 1 1 1 0 1 0 1
. reduce wave action and stream velocity 5 Vulnerability °
trend rainfall event: landslips and and tactical)
Slow-onset 02-3 Bridge scour due to sea level rise, extreme Geotechnics, Objact - N Short term
Sea level rise | processes and | wind speed, wind direction, and extreme rainfall Plant vegetation to prevent bank erosion including . N Censtruction . Prevention | (operational Yes yes 1 1 1 0 1 0 1
" Connection Vulnerability N
trend _eyent: _ _ landslips and and tactical)
Ocean and lake Slow-onset ] Ph decr_ease pre_d\cted worldwide leading to Bic-inspired or nature hased solution for ph Stru_ctures. ] Operation and Lon_g term R R R R R
. processes and |increased risk of acid attack of underwater concrete I bridges, Object N 1.Hazard Response (tactical and Yes Yes 1 0 0 0 o 1 0
acidity N N stabilisation in local areas Maintenance N
= trend elements such as bridee piers etc culvert: tratesicl
ers -
her nadiation at Slow-onset Asphalt pavement surfaces tend to a?s?rb alarge Vegetation for shading of concrete and asphalt ?aven?ents ] N ] Short trerm R j
radiation, processes and amount of heat through solar radiation and N bituminous, Network Censtruction . Prevention | (operational Yes Yes 1 1 1 0 1 0 1
N surface R _ S pavements against sun R Vulnerability N
subsidence trend increase the air temperature resyltine in the Urban concrete. semi and tacticall




Evaluation of NBS

Benefit/Co-benefit Negative effect, -1 Neutral / no change, 0 Positive effect, +1

Availability Decreased No change Increased network

network availability availability
Durability Decreased asset durability No change Increased asset durability
Impact on Safety Increase in no. of collisions No change Decrease in no. of collisions
Impact on Health Negative health impacts No change Positive health impacts
Ecosystem Services Decrease in level of No change Increase in level of
greening of area greening of area
Water Quality Decrease in water quality No change Increase in water quality
Climate: Embodied Increase in carbon No change Decrease in
Carbon emissions carbon emissions

ICARVS



Evaluation of NBS: Valuation of benefits/co-benefits

CAar anvammnla:-

Define and describe project and scope of impact of adaptation/resilience measure and hereunder the _
expected associate costs and benefits. Benefits should be defined as either benefits or co-benefits, _
depending on the defined KPls atter or mortality

Assess the magnitude of identified effects. Table 5.1 provides an overview of relevant parameters to
consider, to assess the magnitude of the benefits. Significant effects associated with implementation shange, e.g., to
of adaptation/resilience measures should be considered for quantification and eventually valuation. 1e number of

Identify means of possible quantification/measurement of benefits: To enable valuation for at least
quantification to include in the decision-making process, it is necessary to consider possible means of

se-response effects.
measurement of the identified benefits. Also, whether data of sufficient quality can be gathered. P

Identify potential means of valuation. Depending on whether identified benefits are defied as either

tangible or intangible goods. Different means of quantification exists. V(ljlliglgness to pay

For more information check D2.2 — Guidelines on using
performance metrics to make the case for adaptation,
Chapter 5

ICARVS



Implementation of NBS

Important considerations:

Getting buy-in from the organization

Involvement of stakeholders and local communities

Including maintenance as an essential part of the planning process

Monitoring

Detailed design and procurement specifications required




Considerations and limitations of NbS

Some measures take time to become fully effective, e.g. measures
that rely on fully grown/ mature vegetation cover. Vegetation may
also need specific kind of maintenance which needs to be organized
and financed for several year.

To be effective, some measures may need to be implemented in
areas where they are the most effective which may fall outside the
jurisdiction of the road authority.

Climate change adds additional challenges in predicting future
environmental conditions. This creates an additional obstacle for
designing NBS that are resilient to climate variability and uncertainty.

Because ecosystems are composed with living organisms and their
growth is based on several factors, it can be difficult to predict exact
results when implementing NBS.




Evaluation of NBS Adaptation Options

Using the Adaptations Options database, identify potential benefits/co-benefits from your
selected NBS.
Use the evaluation criteria to estimate the potential impact related to benefits/co-benefits your

Positive effect, +1

S e I e Cte d N B S 0 ptl O n S . Benefit/Co-benefit Negative effect, -1 Neutral / no change, 0

Availability e i o change ncreased network availability

Durability Decreased asset durability No change ncreased asset durability

Impact on Safety ncrease in no. of collisions No change Decrease in no. of f collisions

Impact on Health Negative health impacts No change Positive health impacts

Ecosystem Services Decrease in level of greening of No change ncrease in level of greening of

Water Quality Decrease in water quality No change ncrease in water quality

(o1 EVER L WL T Ne T LB Increase in carbon emissions No change Decrease in carbon emissions

(Pair and share) Reflect of the link between the co-benefits/benefits of your selected NBS and
the priorities/KPIs of your organization. Based on these links, are any of the selected NBS
feasible for further evaluation in your organization? Why/why not?

S



Evaluation of NBS Adaptation Options

* Questions?

- What are the experiences with NBS in your organization? Success stories? Challenges?

- What would it take to mainstream NBS into regulations, plans, and guidelines in your
organization?
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