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CHANGE IN FLOOD FREQUENCY
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CHANGES IN SEA LEVEL RISE (SRL)

Changes in Regional SLR will exacerbate flow increases
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HISTORICAL FLOODS IN PORTLAND
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FEBRUARY 1996 FLOODS

Rain-on-snow event produced
disastrous flooding

Between 06-Feb and13-Feb
most of the snowpack
melted to streamflow
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RESEARCH OBIJECTIVE

To assess flood risk along the mainstem of the Willamette River
within the City of Portland, Oregon under different upstream flow
change and sea level rise scenarios




RESEARCH QUESTIONS

1. What is the current vulnerability of flood risk along the
mainstem of the Willamette River?

2. How do the flood water level and spatial extent of floods shift
under different flow and sea level rise scenarios?

3. Where are the hotspots of vulnerability and how many
buildings will be affected under different scenarios?




METHODS

Literature
Review

Identification of

Indicators

Expert Survey

~
N\

Vulnerability \
analysis

—

Flood area

Mapiing

- Scenario analysis

—d

~_--------------_—




Climate Change Scenarios

MODELING - SCENARIO ANALYSIS
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SYNTHETIC SCENARIOS

Flow Increase (%) Sea Level Rise (m)
A — no increase 0 — no change
B — 10% projected increase 1-0.6mrise

2 -1.5mrise

Source: Cooley and Chang (2017) Source: IPCC (2014)
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1996 WILLAMETTE FLOOD SIMULATION
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DELFT 3D MODELED VS. OBSERVED DISCHARGE
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MODELED VS. SIMULATED WATER LEVEL & INUNDATION
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SCENARIO RESULTS: CHANGE IN WATER LEVEL
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SCENARIO RESULTS: CHANGE IN INUNDATION
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AFFECTED BUILDINGS UNDER THE EXTREME SCENARIO
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AFFECTED BUILDINGS UNDER SCENARIOS
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NUMBER OF BUILDINGS AFFECTED UNDER SCENARIOS
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Conclusions

. The Delft 3D hydraulic model simulates the observed
water level well (1cm difference) at the Morrison
Bridge.

. Water levels are more sensitive to highest flow increase
(10% flow) than the highest sea level rise (SLR) (+1.5m)
scenarios.

. There is a progressive increase in inundation area under
these SLR and flow increase scenarios.

. The north section of the Willamette has higher
vulnerable areas and buildings than the central and
south sections.



Thank youl!

Questions or Comments:
Contact Heejun Chang at changh@pdx.edu
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