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Introduction
This memo describes the selection of three inundation scenarios that will be used to carry out the sea
level rise risk and vulnerability assessment. These three inundation scenarios are based on the guidance
in the California Coastal Commission’s August 2015 Sea Level Rise Guidance Document Interpretive
Guidelines for Addressing Sea Level Rise in Local Coastal Programs and Coastal Development Permits,
which is consistent with many of the local sea level rise planning efforts in California. With the selection of
inundation scenarios, the Project Management Team (PMT) aims to provide an understanding of today’s
flood risk as well as realistic future scenarios that account for sea level rise.
Why Scenarios
The use of scenarios is important to better understand the impact of flooding on local San Mateo County
communities under different circumstances. While higher sea level rise scenarios are less likely to occur
or will happen later in time, looking at these scenarios provides valuable input for zoning and risk
reduction decisions. For example, flood protection features along the shoreline could be designed in such
a way that they can be adapted later to withstand higher flood levels as there is more confidence in the
rate of sea level rise, land use could shift over time to those that are more compatible with temporary or
permanent inundation or, with capital improvements decisions on critical infrastructure taking a 100-year
planning horizon into account might lead to a different designs or locations of assets.
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Another important aspect of the selection of these scenarios is to understand the relationship between
current day flood risk and future flood risk. The past few decades have shown that large parts of San
Mateo County are vulnerable to flooding and erosion even today. Both on the bayshore and Pacific Ocean
side, storm events have led to flooding and loss of assets in storm events well below the 1%-annual
chance flood (also called the 1% chance flood, 1% annual exceedance probability), the event most
commonly referenced storm event in FEMA flood hazard maps. The challenge and disruption posed by
flooding will be exacerbated by sea level rise and future development, and risks of inundation will
increase. Rather than presenting sea level rise as solely a problem of the future, tying flood risk to present
the day will allow for near term action to reduce inundation risks to San Mateo County communities.
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Coastal Commission and Other State Guidance
The Coastal Commission Sea Level Rise Guidance document Interpretive Guidelines for Addressing Sea
Level Rise in Local Coastal Programs and Coastal Development Permits (2015) uses the 2012 National
Research Council’s (NRC) report ‘Sea-Level Rise in California, Oregon and Washington that released the
report, Sea-Level Rise for the Coasts of California, Oregon, and Washington: Past, Present, and Future’
as the most up to date and best available science for the California coast regarding sea level rise
projection. This report provides an examination of global and regional sea level rise trends and projections
of future sea level. The table below is an interpretation of this guidance used by the City of San Francisco
for the San Francisco shoreline. This table provides an overview of potential sea level rise projections and
ranges:
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Year
Projections
Ranges
2030
6 +/- 2 inches
2 to 12 inches
2050
11 +/- 4 inches
5 to 24 inches
2100
36 +/- 10 inches
17 to 66 inches
Table 1: Sea Level Rise Projection for San Francisco (based on NRC 2012 from guidance for
incorporating sea level rise into capital planning in San Francisco: assessing vulnerability and risk to
support adaptation (September 2014))
The table presents the local projections which represent the likely sea level rise values (11 inches for 2050
and 36 inches for 2100) based on a moderate level of greenhouse gas emissions and extrapolation of
continued accelerating land ice melt patterns with a certain deviation. The extreme limits of the ranges (17
and 66 inches for 2100 as an example) represent unlikely but possible levels of sea level rise utilizing both
very low and very high emissions scenarios.
Furthermore, the Coastal Commission poses two key questions to help in establishing scenarios:
 What are the impacts from the worst-case scenario of the highest possible sea level rise plus
elevated water levels from high tide, El Nino, and a 100-year storm (described in this study as the
1% annual event)?
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What is the minimum amount of sea level rise that causes inundation, flooding, or erosion
concerns?

Other state guidance that is used to determine appropriate sea level rise scenarios comes from former
Governor Schwarzenegger’s Executive Order S-13-08 and the California Ocean and Climate Action Team
(CO-CAT). This includes the following, partially overlapping, recommendations:
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Executive Order S-13-08 details that planning should consider a range of sea level rise scenarios
for the years 2050 and 2100 and sites the NRC 2012 scenarios.
CO-CAT March 2013 Sea Level Rise Guidance Document recommends:
1. Use of NRC 2012 ranges as a starting point and select sea level rise values based on
agency and context-specific considerations of risk tolerance and adaptive capacity.
2. Consider timeframes, adaptive capacity, risk tolerance when selecting estimates of sea
level rise.
3. Consider storms and other extreme events, including giving consideration to scenarios
that combine extreme oceanographic conditions on top of the highest water levels
projected to result from sea level rise over the expected life of a project.
4. Coordinate with other state agencies when selecting values of sea level rise and, where
appropriate and feasible, use the same projections of sea level rise.
5. Future SLR projections should not be based on linear extrapolation of historic SLR
observations.
6. Consider changing shorelines as California has a very dynamic coast which will evolve
under rising sea level. Assessments of impacts from sea level rise to shoreline projects
must address local shoreline changes.
7. Consider predictions in tectonic activity (not applicable for San Mateo County).
8. Consider trends in relative local mean sea level. Predictions of future sea levels at
specific locations will be improved if relative trends in sea level from changes in land
elevation are factored into the analysis.

Our Coast Our Future Tool
The sea level rise vulnerability assessment will rely on the Our Coast Our Future (OCOF) tool. This is an
online tool developed by National Oceanic and Atmospheric Administration (NOAA) and others, and
fueled by the United States Geological Survey (USGS) hydrodynamic model called CoSMoS (Coastal
Storm Modeling System) (http://data.prbo.org/apps/ocof/). The tool allows users to view different
inundation scenarios for San Francisco Bay and parts of the Pacific Coast. In total, a combination of 41
different sea level rise and storm scenarios, including a King Tide scenario, can be selected. The output of
the model is an interactive flood map in which flood extent, depth, duration, and minimum and maximum
flood potential, wave height, and current velocity can be displayed. As this is a relatively new tool, there
are some portions of the OCOF tool in San Mateo County that may not accurately reflect the shoreline
elevation and could over or underestimate the risk from sea level rise.
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Since the project is relying on an existing tool with existing data, there are limitations in terms of which
storm and which sea level rise scenario is selected for further analysis. The storm scenarios available in
the tool are: none, annual, 20-year and 100-year storms. There are 10 sea level rise scenarios available
for analysis. These are summarized in the table below, in centimeters and inches above Mean Higher
High Water (MHHW).
OCOF Tool Available Scenarios
Sea Level Rise

Storms

Cm

Inches

No.

1

0

0

1

None

2

25

9.8

2

Annual

3

50

4

75

5

100

6

125

7

150

8

175

9

200

10
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No.

19.7

3

20-year

29.5

4

100-year

39.4
49.2
59.1
68.9
78.7
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500
196.9
Table 2: OCOF Tool Available Scenarios

Considering combinations that can be made from ten sea level rise scenarios and four storm scenarios,
there are 40 possible alternative scenarios. Separately there is also one King Tide scenario (based on
January 2014 King Tide) available, leading to 41 scenarios that are available to choose from for this study.
Peer Comparison
Appendix A provides an overview of San Mateo County, San Francisco Bay Area and other California sea
level rise vulnerability studies that are currently underway and the inundation scenarios that are being
used in those studies. From this overview, it is clear that there is a wide variety in approaches as to which
scenarios could be used, however most of these studies are following the state’s guidance and using the
NRC best available science, yet they have not examined a common set of scenarios when comparing one
to another. It should also be noted that while scenarios are presented for many different time horizons and
different storm scenarios, the vulnerability and risk assessments themselves often use a subset of
scenarios to describe the vulnerabilities in detail.
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Proposed Inundation Scenarios
The table below presents the three proposed inundation scenarios for the vulnerability assessment and a
rationale why these 3 scenarios were selected. These scenarios provide a broad range of water levels
using approximately 0, 3 and 6 feet of sea level rise scenario (0, 100, 200 cm), plus the 1% annual chance
storm. The 1% annual chance or 100-year storm is added as this is commonly used as input for the
design height of a shoreline protection feature.
Proposed Short
Name

Water Level Input

Rationale

1

Present Day Flood
Risk

MHHW + 1%-annual
chance storm

The 100–year storm (1% annual chance)
provides insight in present day flood risk
without sea level rise. This is a water level
that is high enough, compared to the other
nearest lower OCOF flood levels (King Tide
and 20-year storm), to show significant
inundation in the county.

2

2100 Scenario
(or 3 feet scenario +
100 year storm)

MHHW + 39 inches SLR
+ 1%-annual chance
storm
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Extreme Scenario
(or 6 feet scenario +
100 year storm)

MHHW + 79 inches SLR
+ 1%-annual chance
storm

Sea level rise scenario available in OCOF
closest to NRC ‘likely’ 2100 scenario (36
inches), plus 1% annual chance storm. This
is significantly different from water level from
present day flood risk compared to a 2050 11
inch most likely scenario. Also used in Half
Moon Bay, Marin County and San Francisco.
In line with Coastal Commission’s Guidance
Document recommendation to use an
extreme scenario that presents a potential
‘worst case’, plus 1% annual chance storm.
Also used in Marin.

Table 3: Recommended Inundation Scenarios for San Mateo County
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Appendix A: Sea Level Rise Scenarios Used in San Mateo County Projects and Other California
Sea Level Rise Vulnerability Assessments
City of Foster City Levee Protection Planning Study
o Based on CCAMP and NRC Report
o 2030: 0.5 feet
o 2050: 1 foot
o 2100: 2 feet
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San Francisco International Airport Shoreline Protection Feasibility Study Evaluation and
Recommendations Report
o Based on NRC Report
o 2050: Max SLR of 2 feet
o Two SLR scenarios
 2 feet
 Greater than 2 feet
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Climate Change Vulnerability Assessment for the North-Central California Coast and Ocean
o Based on NRC Report and Climate Change Impact Report from Cordell Bank and Gulf of
the Farallons National Marine Sanctuary Advisory Councils
o 2050: 5 to 24 inches
o 2100: 17 to 66 inches
San Mateo County Climate Action Plan
o Based on NRC Report
o 2030: 7 inches
o 2050: 14 inches
o 2100 Low GHG: 40 inches
o 2100 High GHG: 55 inches

San Mateo County General Plan: Energy and Climate Change Element
o Based on NRC
o 2050: 5 to 24 inches
o 2100: 17 to 66 inches
SAFER Bay Project
o Based on FEMA preliminary FIRM, LIDAR, and parcel data
o 3 feet
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San Bruno and Colma Creek Resilience Study
o Based on NRC Report
o Between 2030 and 2080: 1 foot
o Between 2050 and 2125: 2 feet
o Between 2065 and 2155: 3 feet
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City of Half Moon Bay Local Coastal Program Update
o Scenarios include conditions in the near-term (next decade), General Plan/LCP horizon
(2040-2050), as well as a longer view (approaching 2100)
o 0 centimeters with King Tide
o 25 centimeters with 100-yr storm event
o 50 centimeters with 100-yr storm event
o 3 feet with 100-yr storm event
Humboldt County
o Relative sea level rise rates, the high projections (due to tectonic subsidence)
o Based on NRC
o 2015, 2030, 2050 and 2011
o *for some critical assets, looking at 2070 too

Annual storm + 25 cm (0.82 ft)
5% annual chance (20-year) storm + 25 cm (0.82 ft)
5% annual chance storm + 50 cm (1.64 ft)
1%-annual chance (100 year) storm + 100 cm (3.28 ft)
1%-annual chance storm + 200 cm (6.56 ft)

City of Benicia
o
o
o
o

12 inches (1 foot)
24 inches (2 feet)
60 inches (5 feet)
*also took into account the effect on storms
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Marin County
o
o
o
o
o

City of Oakland Oakland/Alameda County Adapting to Rising Tides Study
o *SLR projections range from 12-96 inches. Range selected based on:
 Best available science (based on CO-CAT March 2013 report, which presents
ranges in 3 time periods, based on the NRC 2012 report:
 2030: 2 inches (low), 12 inches (high)
 2050: 5 inches (low), 24 inches (high)
 2100: 17 inches (low), 66 inches (high)
 Range of elevations of the Alameda County shoreline
 Water levels that are most likely to overtop the current shoreline

Page:

7/8

o

ra
ft

o

*Total of 6 future climate scenarios; based on 2 SLR projections + 3 bay water levels
 16 inches + MHHW
 16 inches + 1%-annual chance Stillwater (SWEL)
 16 inches + 1%-annual chance Stillwater (SWEL) + wind driven waves
 55 inches + MHHW
 55 inches + 1%-annual chance Stillwater (SWEL)
 55 inches + 1%-annual chance Stillwater (SWEL) + wind driven waves
*uses “one map, many futures” approach that shows, for example that a future bay water
level of 36 inches above MHHW can represent:

the new “daily” high tide with 36 inches of SLR,
 and can also represent the existing 2% annual chance high tide level with no
SLR,
 An annual high tide level (e.g. King tide) with 24 in SLR, and
 Or a 2 year tide level with 18 inches SLR.
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City of San Francisco Mission Creek Adaptation Study
o Uses maps derived from San Francisco Public Utilities Commission Sewer System
Improvement Program. Similar approach to Alameda County ART study
o Uses 2 scenarios for 2050 and 2100 based on NRC ‘most likely’ scenarios
 2050: 11 inches of SLR + 1%-annual chance -year storm
 2100: 36 inches of SLR + 1%-annual chance storm
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