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Sea-Level Rise & Landslide Risk in Humboldt & Del Norte County Coastal Zones
Abstract

Sea-level rise and landslides pose particular risks to the California North Coast due to
the region’s distinctive tectonics and intensifying conditions related to anthropogenic climate
change. Identifying areas of particular concern for intersecting natural hazards is the first step to
taking appropriate actions against such risks. We hope these map layouts can give a display for
the vulnerable areas throughout Humboldt and Del Norte Counties and for agencies to consider

these coastal factors in any future renovations.

Introduction

Sea levels rising at increasing rates due to climate change and rising average global
temperatures are a concern for all coastal communities, and the California North Coast (Fig. 1)
is no exception. Since the North Coast already receives the most annual rainfall in the state, if
climate change also results in more frequent and intense “extreme precipitation events” as
suggested by several studies, flooding and landslide events in the region will also increase in

frequency and intensity (Grantham 2018).

Figure 1. The California North Coast: Humboldt County (south) and Del Norte County (north) highlighted




Sea-level rise and landslide frequency are fundamentally interrelated issues on
California’s geologically active North Coast. The North Coast experiences sea-level rise at an
annual rate of 40% on average, compared to “the global average rate of 6% per year,” due to its
unique regional tectonic instability (Grantham 2018).

Unstable geology contributes to frequent landslides inland, triggered especially by storm
events (Grantham 2018). Erosion along coastlines is caused by a combination of sea-level rise
and storm events, which consequently increases the risk of flooding lowlands which were
previously protected by dunes, bluffs, and dikes (Grantham 2018). The intensifying effects of
climate change on the natural hazards of landslides and sea-level rise definitely pose a threat to
human settlement and infrastructure, but the specific timing and impacts are still uncertain.

Numerous government agencies are evaluating and preparing for sea-level rise and
landslide risk on the California Coast, and this project aims to contribute to this body of work.
Our goal is to identify sites along the coast of Humboldt and Del Norte Counties where the
intersection of sea-level rise potential and landslide risk suggests a particular hazard. The
importance of this work cannot be understated; sea-level rise and landslide erosion threaten
coastal communities, agricultural land, habitat, critical infrastructure, and transportation corridors
(Grantham 2018).

Identifying areas of concern is the first step to taking action on such intensifying but
uncertain natural hazards because such data informs local “land use planning” and
development of “adaptation strategies” (Grantham 2018). The California State Lands
Commission emphasizes that “it is important to identify what properties, infrastructures, or
services are at risk as soon as appropriate vulnerability data and maps are available” (Laird
2014).

Methods

We first gathered data: for United States sea-level rise from the NOAA Office for Coastal
Management, for landslide susceptibility in the United States from the U.S. Geological Survey,
and for California county and state boundaries from the U.S. Census Bureau. Then we exported
the data for Humboldt and Del Norte County to a new shapefile to clip the rest of the data to this
region. Next we projected each layer into the same spatial reference system: WGS 1984 Web
Mercator. Then we clipped the sea level rise and landslide susceptibility layers to the
geographic extent of Humboldt and Del Norte Counties. Overlaying the two layers highlighted
coastal zones at particular risk of landslides and sea-level rise in Humboldt and Del Norte

Counties.



Figure 2. Project Flow Chart
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Results

Below is a series of maps that we created in order to show the landslide susceptibility as
well as previous incidences of landslides. The maps also include data that displays zones
susceptible to sea level rise at a 55” rise along with areas that would experience severe erosion
along the coastline. Our maps display this data describe to the extent of Humboldt County as
well as Del Norte County. With the data that we mapped we are looking to analyze the regions
that would be most susceptible to flooding and erosion when there is a 55” sea level rise. The
severity of landslide probability is marked by a color gradient. A darker blue is low incidents and
a light blue is a high incidence. Also violet shows are with High Susceptibility with low incidents.
The areas that would be affected by sea level rise are marked in pink. These areas reach from
about northwest Ferndale to Northern Del Norte County. Areas more south have had low
incidences but are very susceptible to a landslide. This area is also predicted to be greatly
affected by rising sea levels. Areas more north are more at risk for landslides but are not as
affected by ocean rise. We hope these results show the risk of landslide areas along the coast

in relation to Sea Level Rise.



Figure 3. Below is a map of landslide susceptibility and incidence along with 55” sea level rise flood and
erosion data. Also included is an inset map to take the place of a locator map showing where exactly Del
Norte and Humboldt County are located in California.
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Figure 4. Below is a map of Crescent City and the regions surrounding, displaying the landslide
susceptibility and incidence along with 55” sea level rise flood and erosion data of the area.
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Figure 5. Below is a map of Humboldt Bay, showing the landslide susceptibility and incidence along with
55” sea level rise flood and erosion data.
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Conclusion

Living in areas with high amounts of rainfall like Northern California, landslides are a
common factor involved with the areas’ geography and is necessary to assess when
determining any future county projects such as building new infrastructure or creating new roads
to reduce traffic on main highways. The factor of rising sea levels influencing coastal landslides
is an idea that is frequently overlooked and may cause hazard in areas where the idea is not
considered. In this project we collected and displayed the risk of landslides along the coastline
of Humboldt and Del Norte county and hope to showcase these regions of susceptibility for
future county plannings.

Understanding the threats of sea level rise and landslide susceptibility will potentially
give advantage in creating and managing future civilized sites and help the public to be
knowledgeable about the common threats of living near the California coastline. The maps
created display these areas of coastal inundation and landslide susceptibility being color-coated
with a gradient in relation to the rise of sea level at 1.4 meters (55 inches) and the areas
susceptible for landslides that may be influenced by a rise in the coastline. Main highways
among Humboldt and Del Norte County such as the 101 are constantly threatened towards
landslides from local storm events that cause coastal erosion and potential rising sea levels. If a
roadway is damaged by a natural landslide, the area would presumably display economic
damage in losing the connection or route to communities that people commute to for work or
their families. We hope these map layouts help in consideration of these coastal factors for any
future renovations to these regions that exist to favor the work and analyzation of projects by the
California Department of Transportation in noticing the relative vulnerability of areas throughout

the popular highway and others.
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