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e
Resiliency Master Plan

Develop prioritized improvements to system
resiliency to earthquakes and climate change

* Reduce risk of infrastructure failure
due to earthquakes and climate change

* Increase our ability to bounce back
to provide services after a natural disaster




e
Range of Climate Change Risks

River
Flooding

Vegetation
Impacts
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Stormwater Management

e Design storms represent
nistoric rainfall intensity

e Rain on roads and roofs
concentrates in minutes

e Local combined sewers
can back up in basements
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Portland BES Resiliency Master Pla
* How big should this pipe be in 21007?

« Estimate future
design storms
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Limits of Downscaling

e Proposed downscaling
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O
Top down / bottom up

GCM-informed

Top down

Future society, GHG emissions, GCMs
Select downscaled projections
Model system impacts

Mitigate deficiencies

Build robustness
Stress testing of system
Plausible climate conditions

Range of possible future conditions

Bottom up
Stress-Testing Concept




Pilot Study Area Selection

e Taggart D Basin

e Pipe capacity problems
were causing basement
backups

e Green/gray projects
targeted risk

e Community engagement

e Model for future
programs
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Parameterizing/modifying design storms

e Fit a curve to existing
design storm

e Adjust peak intensity
and total volume

Designh Storm: O6HR 40-40

Duration: 06
Change Peak Intensity (in/hr): 405
Change Rainfall Depth (inches): 40%

Regression Parameters for IDF Curves

a
De+b [oo2 " oos " o010 " o025 " o050 "7 100
Parameter 2-year B-year 10-year 25-year B0-year 100-year

a 540 6.92 799 9.29 10.60 11.60

Himijima
b 0.26 0.26 0.26 0.26 0.26 0.26

Equation
] 0.58 0.58 0.58 0.58 0.58 0.58

Baseline Event Parameters

Parameter 2-year Syear 10-year 25-year S0-year 100-year
Peak Intensity (in/hr): 2707 3485 4001 48656 5309 5813
Rainfall Depth (inches): 1504 1925 23224 2587 2850 3230
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e
Scenarios

e 4 Return Periods o Vulnerability domain
for pilot study &
- 2,5,10, 25 yr
¢ 6 |Increments
— 0% to 50%

e 2 Parameters

@GCMRCP 4.5
AGCM RCP B5
ORCMRCP 4.5
ARCMRCP 8.5

— Intensity

-1‘.]9"5 | | | | | | | 1

— Volume
e 144 total models 10% 0% 10% 20% 30% 40% 50% 60% 70% 80
Increase in Volume
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Use of Models for System planning

3.5 |

e Design Storm input _ = — 25 year, 6 how Desin Sorm
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Use of Models for System planning

3.5
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Use of Models for System planning

3.5

= 25-year, 6-hour Design Storm
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Use of Models for System planning
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D
Setting up, running, processing models
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Setting up, running, processing models
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e
Setting up, running, processing models
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e
Setting up, running, processing models
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Setting up, running, processing models
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e
Mapping Results

0 1,500  3,000FT

% No increase



Mapping Results
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Mapping Results
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Mapping Results
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Increased volume risk

Trunk Upsizing Alternatives
M Risk relieved by trunk upsizing




e
Trunk Upsizing Alternatives

B Increased intensity risk

M Risk relieved by trunk upsizing




B
Tabulating Results

Intensity Increases

Volume Increases

Expect annual damage due to failures in $M.
Key: AGCMRCPS85 @GCMRCP45 vy Centered Storm




e
Graphing Results

Expected Annual Damage ($M)

0.00 -

20% 30%
Design Storm Increase

40%
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Value of Pilot Study

e More sensitive to intensity than volume

e Some local capacity risk depends on scenario
e Suggests alternatives to test

e Shows first/last areas to be affected

e Puts rough dollar values on range of GCMs

e Basis for very rough cost benefit analysis

e Can apply design storms to other basins

<,
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O
Lessons Learned

e Major direction change in project
e Shape of design storm is significant
e Data management and automation

b



