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SEA LEVEL RISE AND THE INTERTIDAL 

PROJECT GOALS 

ADVANCES IN DIGITAL IMAGING:  
A NEW OPPORTUNITY 

This project aims to combine highly detailed ecosystem mapping with 
coastal topography and sea level rise modeling information to evaluate sea 
level rise vulnerability for two of San ���]���P�}�[�• most highly visited rocky 
intertidal communities. 
 
Specifically we will: 
 
1. Collect baseline imagery, create habitat maps and construct digital 

elevation models of two intertidal areas.  
 

2. Describe spatial patterns of intertidal communities and assess changes 
in zonation and habitat availability as a result of projected sea level rise 
and storm scenarios. 
 

3. Develop outreach tools to foster stewardship of San ���]���P�}�[�• rocky 
intertidal ecosystems. 
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FUTURE DIRECTIONS 

H1: Sea level rise will cause an upward migration of intertidal organisms in 
areas where this possible 
 
H2: When vertical migration is not possible due to lack of suitable habitat, 
sea level rise will compress vertical zonation, increasing the strength of 
competitive interactions between organisms 
 
H3: Ecosystem structure and productivity, and thus resilience, will vary 
across sites due to differing levels of protection status and subsequent 
visitation pressure. 

PREDICTIONS 

SURVEY SITES 

The rocky intertidal is one of the most susceptible marine habitats to sea 
level rise1. Further, specific physiological tolerances of intertidal organisms 
to environmental parameters and intense competitive interactions 
between species create strict ecological zonation in these systems2. Sea 
level rise and increased storm intensity and frequency in the next century 
will drastically change environmental conditions3, shifting competitive 
dynamics and ecosystem structure1,4,5. It is therefore crucial to expand 
research efforts in these systems before baselines shift. 

Traditional methods for studying these systems involve a large field 
commitment and cover relatively small areas, and thus rely on 
extrapolation to provide community-wide evaluations.  This field effort can 
also negatively impact the system through associated trampling. However, 
recent advances in digital imaging and modern computing now allow for 
the creation of large area composite images that can be converted into 
highly detailed habitat maps. This offers the potential for rapid, non-
invasive data collection on large spatial scales.  

Cabrillo National Monument 
 

�‡ Cabrillo State Marine 
Reserve 
 
 

�‡ Long term monitoring 
since 1990 
 
 

�‡ 3 Pacific Rocky Intertidal 
Monitoring sites, 2 
biodiversity sites  
 

�‡ Strong gradient, from high 
visitation (zone 1) to 
complete closure (zone 3) 

Site: 
 
Protection 
Status: 
 
 
Monitoring 
History: 
 
 
Survey 
Types: 
 
 
Visitation: 
 

Scripps Coastal Reserve 
 
�‡ San Diego-Scripps Coastal 

State Marine 
Conservation Area 
 

�‡ Long term monitoring 
since 1997 
 
 

�‡ 1 Pacific Rocky Intertidal 
Monitoring site, 1 
biodiversity site 

 
�‡ Very high visitation 

(hundreds of thousands of 
people / year) throughout 

�‡ Collect imagery bi-annually at four sites overlapping long term monitoring 
plots. 

 
�‡ Stitch digital imagery into continuous mosaics. Scale models to eliminate 

distortion and allow highly accurate spatial measurement. 
 
�‡ Identify and enumerate all major benthic species (invertebrates and algae). 

 
�‡ Combine elevation information from 3D models with NOAA Digital Coast 

LiDAR data to describe vertical zonation patterns.  
 
�‡ Utilize sea level rise and storm scenario projections from the Coastal Storm 

Monitoring System for southern California (CoSMoS 3.0) to determine how 
intertidal zonation will change under future sea level rise scenarios.  
 

�‡ Share highly visual research products on project website to educate the 
community and encourage public involvement in intertidal ecosystem 
conservation. 

SCALE: 1M Figure 1: 
Large area 
composite 
image of a 
rocky 
intertidal plot 
at the Scripps 
Coastal 
Reserve 
created from 
93 images. 

Figure 4: mosaic 
image annotated 
with benthic 
community 
identifications 
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Figure 5: digital elevation 
model (DEM) of intertidal zone 
at Cabrillo National Monument 
produced from CA Coastal 
Conservancy LiDAR data. Long 
term monitoring plot locations 
indicated by red dots.  
Mean tidal heights (MLLW and 
MHHW) noted by dark blue 
contour lines. 
Black lines indicate elevation 
contours at a 10 cm interval.  

N 

Figure 2: benthic community composition  
(% benthic cover) for mosaic plot. 

Figure 3: total counts and density (# / m2) for motile 
benthic invertebrates within mosaic plot. 
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