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Sea level rise, exacerbated by rapid climate change, is predicted to increase by 

approximately 0.6 m in the next 90 years according to the Intergovernmental Panel on 

Climate Change (Solomon et al. 2007).  

An increase could affect the availability 

and quality of sea turtle nesting habitat 

(Fuentes et al. 2012). This investigation 

took place at Pejeperro Beach (Osa  

Peninsula), San Miguel Beach  

(Guanacaste), and Tortuguero Beach  

(Caribbean) in Costa Rica in July and  

August of 2012. They are monitored by  

collaborating organizations for nesting of  

five out of seven of the world’s endangered 

sea turtle species: greens, olive ridleys, 

leatherbacks, hawksbills, and loggerheads. 

  

Fig. 2. Use of abney level to acquire slope data of 

each transect. Photo: Katherine Santos.  

Only a few of our 1279 sample points were flooded in our simulation, resulting in a predicted loss of 6% of the sampled beach area at Tortuguero (3% from the low nest 

density zone and 3% from the high nest density zone). The site with the most dramatic loss was at Pejeperro Beach, with a predicted 14% of the high nest density zone 

potentially being underwater by 2100. In this zone, 13 out of 20 transects are predicted to shrink five meters in width starting at the mid-tide line toward the back of the beach 

because there is a gradual slope with low elevations. The surveyed beaches are steeper and less prone to sea level rise than others in the literature. There was a predicted 

loss of 21% of suitable nesting habitat at La Fortuna beach in Baja California Sur, Mexico, using the 0.6 m rise scenario (Soares et al. 2010). A Barbados study modeled a 

26% beach area loss over 11 beaches with a 0.5 m sea level rise (Fish et al. 2012).  
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Sea level rise combined with other climate change consequences such as an increase in the frequency and 

strength of storms and rising sand temperatures (Fuentes et al. 2012), will likely have an impact on the 

availability of suitable nesting habitat for sea turtles in our study areas. In addition there are site-specific threats 

such as beach pollution, sand mining, poaching, beach lighting and beach front development at these important 

nesting beaches. 

The following are some recommended adaptation 

measures to combat sea level rise effects (Fish and 

Drews 2009): 

• Monitor sea turtle nesting and protect 

suitable nesting habitat from other threats. 

• Relocate nests that are prone to inundation 

to safer sites.  

• Establish (or enforce existing) setback 

regulations that prohibit construction within 

a set distance from the high tide mark. 

• Take beach profiles at set transects over 

time to calculate an estimate of the rate of 

erosion/accretion. 

• Remove permanent shoreline-hardening 

structures, such as sea walls, to allow 

natural beach movement landwards. 

Fig. 1. Three sea turtle nesting beaches in Costa 

Rica; A) Pejeperro, B) San Miguel and C) Tortuguero.   

Google Maps 

Nomadic Thoughts 

Fig. 4. Pejeperro Beach. Photo: Emily Kuzmick.   

Data were collected following the World Wildlife Fund (WWF) Guidelines for 

Monitoring Beach Profiles manual (Fish 2011). At each beach, slope data were 

collected with an abney level along sixty 5m-wide transects from the shore through 

the vegetation in three separate 100-m long zones. These zones represented zero, 

low, and high sea turtle nest density  

areas according to the expert opinion  

of the supervisors. The surveys were  

taken at the beginning of the study and 

at the end to calculate natural rate of  

change. To predict the possible beach  

area loss from sea level rise in the  

year 2100, we took the average of the 

first and second survey elevations of 

each sample point and subtracted  

0.6 m to simulate flooding of the beach. 

Fig. 3. Tortuguero Beach. Photo: Katherine Santos.   
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