RESILIENCE AND RISK

Katie Jagt, CFM, PE

Civil And Environmental Engineer
Fulbright Fellow

Watershed Science and Design

Aug 12, 2015



Resilience

What is resilience?
(Hahahahal)

re-sil'ience
noun

the ability of a substance or object to spring back into shape; elasticity; the capacity to recover
quickly from difficulties; toughness.

“Although there is a variety definition of resilience, three common properties of resilience are
dominated in resilience literature. The first property is about the speed of recovery. The second is
the magnitude of a disturbance relative to a threshold that can be absorbed before a system
changes its structure by changing the processes and variables that control its behaviors. The final
property is about the capacity to learn for adaptation or creativity.” Van Kien, 2011.



Resilience

What is resistance?
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Resilience and Resistance
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Resilience

Reduction of impacts

Ability and time to recover



Resistance



Resistance
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Resilience

Reduction in Time to
Reduction of Impacts Recover



Risk
What is Risk?
Societal Risk and Life Loss

Complicated Mathematics

Risk-Based Planning and Design



Probability Consequence



Mitigating Risk



Water



Water
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Water
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Rocks



Rocks

AHA
MVB
EHA

DMA

Total

Fish Value
$ 1,430,228
$10,293,664
$ 5,333,464
$ 163,335
$17,312,509

Fall Value
$ 9,508,960
$51,583,421
$29,556,923
$ 215,292
$90,864,595
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Ecosystem Relationships

Ecological Relevance

Splittail spawning and
rearing

Chinook salmon rearing

Phytoplankton
production

Zooplankton production

Benthic
macroinvertebrate
production

Season

Feb —
May
Dec —
May
Dec —
May
Dec —
May

Dec —
Sep

Duration

At least 21
days
At least 14
days
At least 2
days
At least 14
days

At least 1 day

Frequency

At least 4 yr
return period
At least 2 yr
return period
1.3 yr return
period

1.3 yrreturn
period

2 yr return
period



Hydraulic model data
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Hydrologic Statistics

Exceedence
PEAK_FLOW_V (log Q- (log Q- Return Period Probability
DUI‘GHO“S RANK ALUE Q(cfs) LOGQ cfs avg(logQ))*2 avg(logQ))*3 (n+1)/im (1/Tr)
1 52,600 4.721 0.4959 0.3492 54.00 0.019
2 50,900 4.707 0.4760 0.3284 27.00 0.037
3 45,100 4.654 0.4063 0.2589 18.00 0.056
4 34,400 4.537 0.2702 0.1404 13.50 0.074
3 -DCI)’ 5 33,598 4.526 0.2596 0.1323 10.80 0.093
6 31,201 4.494 0.2279 0.1088 9.00 0.111
7-DCI)’ 7 29,800 4.474 0.2092 0.0957 7.71 0.130
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ADF Curves: Example
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EAH Resulis
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Climate Change EAH

EAH (acres)
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What Resiliency is not:

Delineating FEMA floodplains

Looking only at infrastructure projects that address the
probability of flooding (there are many non-structural
solutions that will drastically reduce the consequences of
flooding)

Choosing designs from a book because they give the
appearance of the pre-flood system

Only assessing flood surface elevations...in Colorado
floods trigger geomorphic responses

Putting things back how they were—clearly if it was
destroyed or damaged, and hasn’t begun to heal itself,
its not a resilient strategy



Measures of Resiliency

Quantitative measures of resiliency

Resilience and flood risk management: a systems approach applied to lowland
rivers --Karin Marianne DE BRUIJN



http://repository.tudelft.nl/search/ir/?q=title:"Resilience and flood risk management: a systems approach applied to lowland rivers"
http://repository.tudelft.nl/search/ir/?q=title:"Resilience and flood risk management: a systems approach applied to lowland rivers"
http://repository.tudelft.nl/search/ir/?q=title:"Resilience and flood risk management: a systems approach applied to lowland rivers"

Measures of Resiliency



Resilience? What does the fox say?

Hahahal!
Suckers.



Resilience

Reduce Time for Recovery

Reduction of Impacts
Understanding Risk—
Geomorphic and Flood

Redundancy
Emergency Response

Pl i
Education anning

Floodproofing
Zoning and Land Use



Resilience

The final property is about the capacity to learn
for adaptation or creativity.




Questions?

katiejagt@watershedseienceanddesign.com




