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RESILIENCE:

“The capacity of a system to absorb a
spectrum of disturbances and reorganize so as |
to retain essentially the same function,
structure, and feedbacks—to have the same
identity.” (Walker and Salt 2012).
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Traditional Engineering is based on the
concept of Stationarity

Stationarity assumes that the

statistical properties of

hydrologic variables in future

time periods will be similar to Climate change

past time periods undermines a basic
assumption that
historically has

Stationarity Is Dead: e e st b e facilitated
Whither Water Management? o npphes demends, o 1 management of
e e e e i 1 e Bl water supplies,

S s T demands, and risks.”




i e
77777l

Traditional engineered structures are
designed to be stable, and resistant to
disruptions and change
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Basin of

Stability threshold

threshold threshold

There are limits to how much a self-organizing system can be disturbed
and still recover. Beyond those limits it functions differently because some
critical feedback process has changed. These limits are known as:

thresholds



Healthy
adaptive cycle
in a natural
system

Successful aspen establishments will require stronger, Northern New Mexico Forest uplands are a mature pine

more effective management of species that browse on dominated landscape. This forms a natural reservoirs

aspen seedlings and bark. that captures snow during the winter and releases the
moisture as runoff in the spring and summer.
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Successional forest has grown over many years. Forest fires are a part of the adaptive cycle, clearing
the way for emerging growth and continuing this

adaptive cycle.
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Low Resilience

High Resilience

This system is more likely to
maintain its structure and function
after a disturbance, but if it
crosses a threshold, it's hard to go
back to the previous system.
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Characteristics of Resilient Systems

= Ability to Fail Safely

Credit: Beyond Resilience; I-S-E-T International, 2015




Characteristics of Resilient Systems

= Redundancy

Credit: Beyond Resilience; |-S-E-T International, 2015
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Characteristics of Resilient Systems

- Diversity

Credit: Beyond Resilience; I-S-E-T International, 2015




Characteristics of Resilient Systems

-Modularity
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Credit: Beyond Resilience; |-S-E-T International, 2015




Characteristics of Resilient Systems

- Flexibility

Credit: Beyond Resilience; |-S-E-T International, 2015
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Key Takeways

Humans and their infrastructure are part of highly
interconnected socio-ecological systems.

In a constantly changing climate, a key concept
underlying engineering design — stationarity, or the
concept of “normal” — is becoming less viable.

As we experience more weather extremes, systems that
would have had adequate safety factors in the past will
fail more frequently. We want to make sure those failures
are safe, and don’t lead to catastrophic impacts and loss
of life.

Rather than just make our structures more resistant to
ever-changing conditions, we need to build for system
resilience through redundancy, modularity, flexibility, and
diversity and planning for graceful failure.



Thanks for your attention!

- Dagmar Llewellyn

- Bureau of Reclamation
Albuquerque Area Office

- 505-250-5493
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