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Introduction

* NNBFs provide flood risk
management functions while
also producing economic, social Metrics and
and environmental co-benefits Jssessment

* Performance is the ability to
meet desired objectives using
pre-determined metrics

e Performance should be assessed
across the life cycle

* Assessing NNBF performance is
not different from assessing
performance of conventional
Infrastructure Conclusions

Deterioration, damage,
and failure




Flood Risk Management Performance
Framework
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Performance of NNBF is about more than

flood risk management

What about ecological, social, and

economic performance?

 NNBF can produce co-benefits (e.g.,
habitat, fisheries, jobs)

* FRM benefits are produced in response
storms and floods

* Co-benefits can be produced all
throughout the life cycle

Ecological performance directly affects
FRM performance and may affect social

and economic performance as well .




Performance of structural and non-structural measures
should also consider co-benefits and impacts

s S Y c
; (o]
R s g
$ e E 1 ] 3
. IE 1 =R o £
Do nothing S - E &
o ©
g £
£ o
T o5
W
c
g
B xn 8
=
g £ 2
) E 25
Hold the line

Accommodate

Retreat

from Van Dolah et al., 2020
Marsh Migration, Climate Change, and Coastal
Resilience: Human Dimensions Considerations
for a Fair Path Forward
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Do nothing: homes and structures will be lost, people will be suddenly displaced, they bear costs of relocating and if they relocate away from the local area, they take their earning/buying power with them. The local government is left to pick up the tab but who pays to deal with the cleanup?
Hold the line: high up front costs, maintenance costs come, so do rehab and adaptation costs as sea levels rise. Not tenable in many locations
This is a key element of systems thinking which is critical for developed NNBF solutions. 
Accommodate: let nature do her thing – get eco benefits but there may be unintended social costs – changing character of places, it can be costly, and in extreme situation, you could be stranding people or forcing them to frequently evacuate
Retreat: “safest” option in some ways, good eco benefits, may have high up front costs (moving who communities in Alaska) but there may be a social cost if there’s not enough space and single family homes may give way to larger multi family units – marsh migration impacts in Chesapeake Bay region have revealed pros and cons of this practice

There is no right answer and there is no one single answer. What we do know if NNBF should be considered as part of an array of options alone or in many situations, in combination with structural AND nonstructural measures. We cannot isolate the structural damage economic effects from the eco, social, and microeconomic effects (on families and communities). 
Example from Indonesia


To assess NNBF benefits and co-benefits, we
need to select appropriate metrics
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Metrics should:

* tell you something about whether
you met your objective

help you design your project

suit your monitoring budget

* inform critical performance
criteria

(ideally) inform multiple types of
performance.

Metrics can be directly measured,
indirectly measured, or modeled and may
evolve through project stages




Performance is dynamic and some co-benefits
ta ke tlme tO dEVEIOp * NNBF are more dynamic than structural

Conventional measures
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What do we mean by “failure”?

Failure is a vague term. Do we mean?
e deterioration (wear and tear)
e damage (fragility)
* breach (gap or break in measure)
 collapse (complete loss)
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Not suggesting NNBF can recover all damages 


Performance

Deterioration processes can be slowed with

addition of NNBF
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Salt marsh in front of a bulkhead at

Skidaway Oceanographic Institute, GA
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Experimental rain garden at
Albert Einstein High School
(photos from EPA)

Adding lots of small-scale green infrastructure
can be used to slow sedimentation and
deterioration of conventional infrastructure
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This is an example of a “hybrid” system of a marsh in front of a sheet pile wall. (find photo) Using condition curves from UK environment agency, we show how a salt marsh in front of a sheet pile wall can increase the time between required replacement of the sheet pile wall. This is great benefit to local governments who always seem to struggle with maintenance backlogs.

Think about NNBF in association with stormwater management. Reduce sedimentation to stormwater drainage ditches so we can maintain conveyance for longer!


Concluding Thoughts

* (co-)Benefits go beyond just FRM

 Performance metrics should reflect all
project objectives (not just the FRM ones)

e Understand how your project fits into the
system

* Plan to assess performance throughout the
project life

* Understand what failure means for your
project

e Understand what role the NNBF plays
(reducing flood risk directly vs. decreasing
maintenance needs of other measures)




Questions?

EngineeringWithNature.org

Download
e Executive Summary (70 pages)

* |International Guidelines on NNBF for Flood
Risk Management (1,000 pages)
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