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Climate Stressors - Overview 

Source Stressors/Hazards
USGS CoSMoS ¶Sea level rise

¶Storm surge (Flooding)
¶Coastal erosion (Cliff retreat & Shoreline position)
¶Groundwater

USGS Post-Fire Debris 
Flow Hazard 
Assessment GIS

¶Upland erosion (Likelihood of post-wildfire debris 
flow)

Cal Fire Wildfire Hazard 
Severity Zone Maps 
(2025 Update) 

¶Wildfire hazard severity (Very High, High, Moderate 
zones in SRA areas)

FEMA National Flood 
Hazard Layers

¶Storm surge (100-yr and 500-yr flood extents)
¶Riverine flooding (100-yr and 500-yr flood extents)

OPC State of Sea Level 
Rise Guidance

¶Sea level rise

NOAA Tides and 
Currents

¶Storm surge

First Street (private) ¶Storm surge & Riverine flooding (Integrated flooding 
for 5-yr, 20-yr, 100-yr, 500-yr flooding for present 
and short-term)

Q: Which of these climate 
stressors are most 
concerning, and why?
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Climate Stressors т Sea Level Rise

Sea level rise (SLR) hazard maps for different SLR scenarios.
Source: USGS CoSMoS (Barnard et al., 2018)

Sea level rise (SLR) hazard maps for different SLR scenarios.
Source: USGS CoSMoS (Barnard et al., 2018)

Coastal flooding occurs when ocean waters inundate normally dry 

coastal land, primarily due to the combined effects of storm surge and 

sea level rise (SLR). Storm surge temporarily elevates water levels 

above normal tides during coastal storms, while long-term SLR raises 

the baseline water level, amplifying both the depth and frequency of 

flooding. 

What concerns you about 
sea level rise?

Q: What concerns you about 
sea level rise?

What concerns you about 
sea level rise?
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Climate Stressors т Riverine Flooding

Climate Stressors т Groundwater Rise

Riverine flooding occurs when a riverôs channels exceed their capacity and water overflows onto adjacent areas, called the floodplain. This type of flooding is driven by 

intense, sometimes prolonged, rainfall at the creek site and in the upstream watershed, particularly during regional storms called atmospheric rivers. 

Groundwater tables within aquifers and sedimentary 

environments naturally fluctuate seasonally due to 

storms and recharge from upland water flow and also 

due to human activity such as groundwater pumping 

and runoff. Groundwater rise is directly tied to sea 

level rise in coastal environments, where the intrusion 

of saline groundwater can impact upland fresh ground 

water aquifers

What concerns you about 
riverine flooding?

What concerns you about 
groundwater rise?
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Climate Stressors т Compound Flooding

Climate Stressors т Coastal Erosion

Images above show concept of fluvial 

flood worsening with sea level rise 

impeding drainage of the creek

Images above show concept of coastal 

erosion worsening at the parking lot as a 

response to higher coastal water levels. 

Erosion refers to the loss of shoreline over 

time due to removal of soil and rock material 

by the action of waves, currents, and other 

mechanisms  along shorelines. Sea level rise 

exacerbates these conditions, sometimes 

called shoreline retreat. 

For view of potential 
flood extents, see board: 
Climate Stressors т 
Riverine Flooding

What concerns 
you about 
compound 
flooding?

What concerns 
you about coastal 
erosion?
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Climate Stressors т Coastal Erosion
Waddell Creek

San Vicente Creek

What concerns you about 
coastal erosion?

What concerns you about 
coastal erosion?

Images above and below show concept of coastal 

erosion worsening at the parking lot as a response to 

higher coastal water levels. Erosion refers to the loss 

of shoreline over time due to removal of soil and rock 

material by the action of waves, currents, and other 

mechanisms  along shorelines. Sea level rise 

exacerbates these conditions, sometimes called 

shoreline retreat. 
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Climate Stressors т Tsunami

Climate Stressors т Post-wildfire debris flow

Post -wildfire debris flood hazard maps

Note that the Waddell Creek site is outside the hazard zone

Source: Santa Cruz County, 2022

When wildfires strip vegetation from sloped terrain, they eliminate a critical natural 

mechanism for stabilizing surficial soils, significantly increasing susceptibility to 

debris flows during subsequent intense rainfall events. These flows can scour 

riverbeds and embankments, potentially undermining the structural integrity of down-

river bridges and culverts by eroding foundations and depositing large volumes of 

sediment. Therefore, the size of the watershed catchment basin for the primary creek 

in each study area is as important as the intersection of the creek with the coast. 

Scour from debris flows further exacerbates these effects by removing protective soil 

layers and potentially exposing weaker natural materials to coastal erosion. 

Most tsunamis affecting California coast have been 

relatively small, typically resulting in modest, short-lived 

increases in coastal water levels and limited damage. 

However, whether generated by local or distant sources, 

such as earthquakes along the Alaska Subduction Zone 

or offshore Japan, tsunamis have historically caused 

fatalities and damage in the state's waterfront 

communities (NBC Los Angeles, 2024). According to the 

NOAA Global Historical Tsunami Database, no historical 

tsunami events have been documented near the 

Waddell Creek or San Vicente Creek sites. 

What concerns you about 
tsunamis?

What concerns you about 
post-wildfire debris flows?
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Ecological Information - Overview

What do you think should happen here? Help us brainstorm solutions for each location.

What do you think should happen here? Help us brainstorm solutions for each location.


