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Coastal erosion & flooding 
from extreme storms

Visualize sea-level rise and 
associated impacts



• CoSMoS is a model for assessing coastal hazards due 
to climate change

• Goal: Provide consistent, sound, cutting-edge science 
to reduce risk, increase resilience, and better direct 
adaptation efforts

• Predicts coastal hazards for the full range of sea level 
rise and storm possibilities

• Flooding

• Coastal erosion

• Groundwater

• Geographic Expansion: Southeast, Hawaii and Pacific 
Island Territories, Northern California, Pacific 
Northwest, Alaska

Sweet et al. (2022)



In California, 164 organizations using 

products for climate adaptation 

planning

• Local Coastal Program updates

• Municipal Plans (General Plans, Hazard 
Mitigation Plans)

• Infrastructure or Capital Investment Plans

• Development permit review

• Public engagement and communication

• Examples: Port of San Diego, 

Caltrans, Marin and San Mateo 

counties



ourcoastourfuture.org usgs.gov/apps/hera



• Projects coastal erosion hazards 

incorporating SLR, cross-shore and 

longshore transport, and sediment supply

• Uses hundreds of thousands of satellite-

derived historical shorelines to calibrate 

and validate the model

• Produces erosion hazard maps for daily 

and storm conditions

sciencebase.gov
Projections of shoreline change for 

California due to 21st century sea-level rise

A Model Integrating Satellite‐Derived Shoreline 

Observations for Predicting Fine‐Scale Shoreline Response 

to Waves and Sea‐Level Rise Across Large Coastal Regions

Vitousek et al. 2023, JGR: Earth Surface

usgs.gov/centers/pcmsc/news



SLR Scenarios: 3.0 m   2.0 m   1.5 m   1.0 m   0.75 m 0.5 m 0.25 m

• Developing guidance and implementing outreach and engagement for end-users in early 2024

• Results are being incorporated into the Our Coast Our Future and HERA web tools

sciencebase.gov | Projections of shoreline change for California due to 21st century sea-level rise
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With sea-level rise

Graphic from: ourcoastourfuture.org
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sciencebase.gov
Projected responses of the coastal water table 

for California using present-day and future 

sea-level rise scenarios

Available in OCOF and HERA

ourcoastourfuture.org

usgs.gov/apps/hera

Increasing threat of coastal groundwater 

hazards from sea-level rise in California: 

Befus et al. 2020, Nature Climate Change



• Methods and tools for evaluating adaptation and nature-based strategies: 4 current projects
• Leveraging CoSMoS modeling frameworks

A B

• UC Santa Cruz 
(Reguero)

• UC Santa Barbara 
(Walker)

• U. Texas Arlington 
(Hummel)

• Univ. Arkansas   
(Befus)

• Greater Farallones
NMS (Kordesch)

Images: Sutton-Grier et al. 2015

Restored

Current 

% difference

D
a
m

a
g
e
s
 A

v
e
rt

e
d

(1
0
0
0
s
 U

S
D

)



Discover USGS Coastal Change Hazards information, products, and tools 
relevant to your decision-making needs

• Find relevant products 
using either the Guided 
Search or Filter Search 
functions

• Comprehensive product 
summaries

usgs.gov/apps/coastalsciencenavigator
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