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C O A S T A L  D A T A  E X C H A N G E  

Coastal Erosion Studies 

• Analysis of long-term 
(decades-century) shoreline 
changes 

• Completed for Kauai, Oahu, 
and Maui beaches 

• Data products include: 
– Erosion maps 
– Rate tables, plots 
– Air photo mosaics 
– Historical shoreline GIS 



C O A S T A L  D A T A  E X C H A N G E  

Methods: Mapping Historical Shorelines 



C O A S T A L  D A T A  E X C H A N G E  

Methods: Calculating Shoreline Change Rates 

(95% C.I.) 
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HAWAII COASTAL EROSION WEBSITE:   
soest.hawaii.edu/coasts/erosion/ 



C O A S T A L  D A T A  E X C H A N G E  

Erosion Maps 
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Erosion Rate Tables and Plots 



C O A S T A L  D A T A  E X C H A N G E  

Mokuleia, Oahu; Transect 293 Kailua BP, Oahu; Transect 217 

Erosion Rate Plots 



C O A S T A L  D A T A  E X C H A N G E  

Historical Air Photo Mosaics 



C O A S T A L  D A T A  E X C H A N G E  

NATIONAL ASSESSMENT OF SHORELINE CHANGE, HAWAII 
coastal.er.usgs.gov/shoreline-change/ 



C O A S T A L  D A T A  E X C H A N G E  

Historical Shoreline GIS Layers at the  
NATIONAL ASSESSMENT OF SHORELINE CHANGE, HAWAII 
coastal.er.usgs.gov/shoreline-change/ 



C O A S T A L  D A T A  E X C H A N G E  

Historical Erosion Studies Are Used For: 

• Coastal building setbacks 
• Coastal hazard assessment 
• Erosion management 
• Beach management plans and 

restoration projects 
• Environmental Assessment / 

Impact Statements 



C O A S T A L  D A T A  E X C H A N G E  

Coastal Building Setbacks 

• Maui:  
erosion rate (ft/yr)  x  50 yrs  +  25 ft 

• Kauai, DLNR:  
erosion rate (ft/yr)  x  70 yrs  +  40 ft 



C O A S T A L  D A T A  E X C H A N G E  

This Data May Also Be Used For: 

• Long-term planning, General Plans 
• Vulnerability and risk assessment 
• Understanding shorter-term variability (shoreline 

positions, plots) 
• Documentation of other historical changes along the 

coast (e.g., aerial photos) 



C O A S T A L  D A T A  E X C H A N G E  

Strengths 

• Best available data on long-term historical shoreline 
trends 

• Observation-based data 
• Uses widely accepted GIS and statistical methods 



C O A S T A L  D A T A  E X C H A N G E  

Limitations 

• Not available for Niihau, Molokai, Lanai, Kahoolawe, 
Big Island 

• Uncertainties / errors due to: 
– Limited historical shorelines (~8-10) 
– Mapping process 
– Short-term variability 

• Long-term forecasts using this data would not 
account for increasing erosion with accelerating sea-
level rise 



C O A S T A L  D A T A  E X C H A N G E  

Needs, Next Steps 

• Erosion maps for other islands 
• Update existing maps with new air photos 
• Research into how increasing sea-level rise will affect 

erosion rates 
• Improved understanding of short-term, episodic 

erosion hazards 
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Hawaii Coastal Erosion website: soest.hawaii.edu/coasts/erosion/ 
USGS Nat. Assessment : coastal.er.usgs.gov/shoreline-change/ 
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