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SUMMARY

Surf conservation is a novel approach to coastal conservation that aims to mobilize surfing communities 
around the protection of surf breaks and their surrounding ecosystems. Save The Waves Coalition (STW) 
and Conservation International (CI) created the Surf Conservation Partnership (SCP) with the purpose of 
furthering surf conservation and establishing Surf Protected Area Networks (SPANs) in priority countries 
and geographies. This approach follows a six-step process to identify, implement, and manage Surf 
Protected Areas around the world. The Surf Conservation index (SCI) helps to identify potential sites 
for surf conservation, and provides a prioritization of surf spots in Costa Rica based on the highest surf 
conservation potential. This analysis was based on the Pressure-State-Response framework and geospatial 
methodology applied in similar studies in Mexico and the Azores archipelago in Portugal, to identify priority 
areas for surf conservation in Costa Rica. The results suggest that Costa Rica’s Central Pacific coast, in the 
area around Playa Hermosa, has the highest surf conservation potential. The southern Caribbean coast, 
around Puerto Viejo de Talamanca, is another region of high potential, albeit lower than the Central Pacific. 
This analysis also finds that the overlap of high priority surf spots with existing protected areas can make 
surf conservation more feasible by adding surf spots into existing management plans. Nonetheless, it also 
shows that surf conservation can be a tool to protect remaining natural resources in areas that have been 
mildly degraded but are of key importance to surfing in Costa Rica. Thus, a combination of expanding the 
scope of existing protected areas to include surf ecosystems and creating new surfing protected areas is 
recommended. 

© Esteban Delgado
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Pieda del Viento Sanctuary, Chile
 © Panoramica Humedal 

INTRODUCTION

Save The Waves Coalition (STW) is an international nonprofit that works in coalition with like-minded 
organizations dedicated to protecting surf ecosystems. Alongside Conservation International (CI), the 
Surf Conservation Partnership (SCP) was created to mobilize surfing communities around protection of 
surf ecosystems and create Surf Protected Area Networks (SPANs) in key regions of the world. The Surf 
Protected Area Network (SPAN) program is a new approach for marine and coastal conservation that 
combines the legal protection of ecosystems with sustainable community development. This approach 
follows a six-step process to identify, implement, and manage Surf Protected Areas around the world. 
Identifying priority areas for conservation includes implementing Surfonomics studies, creating Regional 
Profiles, and developing Surf Conservation Indices (SCI) to identify priority areas for the SPAN model. 
These studies provide invaluable data to support the assessment and preservation of surf breaks and 
coastal ecosystems, and to develop specific Surf Protected Area Network strategies for each region. STW 
has focused on working with grassroots partners to protect surf ecosystems and establish a systematic 
approach in developing SPANs in several different countries (STW, 2020). 

The Costa Rica Surf Protected Area Networks is an ongoing project of the SCP that combines the capacity 
and expertise of CI and STW with the community knowledge of local practitioners and organizations 
working on coastal conservation. The objective is to harness the power of the sport of surfing and the 
surf community to strengthen the management of existing marine protected areas and include additional 
marine protected areas in the new marine spatial planning projects in Costa Rica. These new plans are 
being drafted with the goal to include stakeholders and civil society in the decision-making processes 
behind protected areas, instead of establishing them unilaterally, which makes the SPANs initiative a unique 
vehicle for marine protection with high community engagement. 

This report hopes to assist decision makers with the site selection process for a Surf Protected Area Network 
in Costa Rica. It takes extensive spatial information from wide-ranging, trustworthy data sources to assess 
each surf ecosystem as holistically as possible. The result is a list of surf spots classified according to their 
surf conservation potential and similar lists for the 5 indices that contribute to the main Surf Conservation 
Index.  
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BACKGROUND

Costa Rica has been an international surfing destination for decades. Despite its small size (51,100 km²), 
Costa Rica’s Pacific and Caribbean coastlines host many high quality waves that offer unique, year-round 
surfing opportunities. The Costa Rican Tourism Board estimates that almost 17% of tourists who visit Costa 
Rica go surfing during their stay, and up to 72% visit the beach (ICT, 2021). A 2018 survey by the National 
Surfing Federation stated that in 2017, almost 600,000 surfers visited Costa Rica to surf its waves (Fedesurfcr.
com, 2018). This suggests that surfing is a pillar of tourism in Costa Rica, and tourism plays an important 
role in the country’s economy by directly contributing to 6.3% of national GDP and indirectly contributing 
8.2% (ICT, 2021). Many of these surf spots also provide recreational value to local residents, as well as 
mental wellbeing and exercise during times of isolation, such as during the COVID-19 pandemic. National 
recognition of surfing has increased since the late 2000s, when Costa Rica hosted the ISA World Surfing 
Games in Playa Hermosa (2008). Surfing’s importance grew further with the ISA World Surfing Games in 
Playa Jacó (2016), just a few kilometers north of Playa Hermosa, as well as with a handful of qualifying 
events for the World Surf League’s Championship Tour, professional surfing’s most important competitive 
circuit, in neighboring beaches of the Central Pacific. 

Currently, over 25% of Costa Rica’s territory is under protection (SINAC, 2019), proving the country’s 
commitment to protecting its uniquely biodiverse ecosystems (Figure 1). It is estimated that Costa Rica 
harbors approximately 5% of the planet’s terrestrial species (SINAC, 2021) and 3.5% of marine species 
(Blanco Picado, 2019). About 52% of the country has some type of forest cover; a product of conservation 
efforts in the last three decades that led to a doubling in forest cover compared to early 1990s. At the same 
time that forest cover grew, Costa Rica also tripled its National GDP, suggesting that conservation does not 
have come at the expense of economic development (Conservation International, 2021). While Costa Rica 
has some major conservation successes and capacity to protect its ecosystems, more work is necessary to 
protect coastlines and oceans effectively. Costa Rica’s territorial waters are almost 12 times larger than its 
terrestrial area (590,000 km² vs 51,100 km²), and only 2.9% of  them are currently protected (MINAE, 2021). 
However, international efforts to protect 30% of the world’s ocean are being spearheaded by Costa Rica, 
creating the first fund for the ocean with this objective in mind (Delfino, 2021). To this end, Costa Rica has 
also committed to protecting 30% of its ocean by 2030 and 100% of its registered coastal wetlands by 
2025, according to the National Determined Contributions outlined in the Paris Agreement (Conservation 
International, 2021). In this context, it is important to include the protection of surf ecosystems in marine 
spatial planning efforts. This novel approach will help achieve Costa Rica’s contributions to the Paris 
Agreement and protect resources that sustain wildlife and human communities. 
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Surf ecosystem conservation has the potential to protect swaths of coastline that provide unique ecosystem 
services to various stakeholder groups including surfers, fisherpeople, tourism operators and the wildlife 
and habitats that make their respective activities possible. By protecting all the plants, animals and physical 
characteristics of a surf break, the benefits spillover onto more than the surfing community. As a result, 
this surf conservation index prioritizes sites for surf conservation using spatial data about biodiversity, 
demographics, geography, conservation and surfing (Sancho, 2019; Arroyo et. al., 2021). This holistic 
approach provides results that extend beyond management and conservation of surf breaks and into 
community-based conservation of surf ecosystems.

Figure 1. Reference map of Costa Rica’s surf spots (blue circles). Protected Areas (green shading) included for reference (SINAC, 2021). 
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METHODOLOGY

This Surf Conservation Index (SCI) follows the methods employed by Arroyo et al. (2021) and Sancho 
(2019), with the goal to update the initial findings presented by Sancho (2019) with the latest version of the 
methodology (Arroyo et al., 2021) and data available for Costa Rica. The main difference between previous 
work and this version is the inclusion of the Pressure-State-Response framework (OECD, 1993) in the 
prioritization of surf spots. This model identifies pressures driving environmental damage or change, the 
state and quality of the natural environment and natural resources, and society’s response to environmental 
degradation. The resulting Surf Conservation Index is thus a product of equally weighted Pressure, State 
(3 sub-indices) and Response indices (Fig. 2). Due to the importance of the state of a surf break in this 
prioritization, the final SCI is calculated from the pressure index, the biodiversity, surf and social sub-indices 
(state index), and the response index, thus giving an index-level weighting to the State sub-indices (Fig. 2).

All geospatial layers used as indicators in the sub-indices were as closely related as possible to those 
described in Figure 2, depending on data availability and resolution. Where a directly related layer did not 
exist, the closest available within reason was used as a proxy (Table 1). For the Pressure index, demographic 
data comes from the National Institute of Census and Statistics (INEC), while most infrastructure data comes 
from the Costa Rican National Geographic Institute (IGN) and the Ministry of Public Works and Transportation 
(MOPT). For the biodiversity sub-index, data comes from a series of international organizations’ modeling 
and data collection efforts focusing on coral reef, mangrove, tree cover, and vertebrate biodiversity 
distribution. All surf spot data comes from wannasurf.com, a crowd-sourced surfing forum that has a large 
amount of information on waves around the world but is not an exhaustive or final categorization of existing 
surf spots in Costa Rica. Due to the subjective nature of this data, cross-referencing with local experts 
and validation of surf spots against other databases (Surfline, Magicseaweed) was also employed. Lesser 

Figure 2. Surf Conservation Index Model (Arroyo et al., in prep.)
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known or “secret” surf spots were left out of this study out of respect for the local surfing community and 
data collection consistency. Social sub-index data was obtained from the Ministry of Housing and Human 
Settlements (MIVAH) and the National Institute of Census and Statistics (INEC), which resulted in one 
district-level resolution layer and one high resolution (< 3m cells) layer combining to form this sub-index. 
Lastly, the Response index data came from a variety of sources ranging from the National System for 
Conservation Areas (SINAC) and the Costa Rican Tourism Board (ICT) to local and international NGOs.

For the Pressure and Response indices and each State sub-index, data from each of the layers utilized 
was averaged within a 10km radius buffer of the surf spot location (Arroyo et al., 2021; Sancho, 2019). To 
calculate raster layer overlap, for example finding the amount of mangrove cover in a surf spot’s 10km 
buffer zone, the percentage of the buffer covered by mangroves was computed. When calculating vector 
layer overlap, a spatial join was used to find overlapping polygons, then all polygons were averaged to find 
a single value for each buffer. All calculations done within these buffers were normalized to a 0-1 scale, such 
that the lowest value for a layer was given a 0 and the highest value a 1. This means that all the results of 
this analysis are relative to the inputs used and are only significant when prioritizing surf spots in Costa Rica. 
For specific index weightings, description of geospatial methods used, and a data sourcing discussion, see 
the Appendix.

© Esteban Delgado
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INDEX SUBINDEX INDICATOR LAYER SOURCE

Pressure Land Population Population by district Instituto Nacional de Estadística y 
Censos (INEC, 2000 & 2011) 

Land use Human Modification of 
Terrestrial Systems

Socioeconomic Data and 
Applications Center, Columbia 

University (SEDAC, 2016)

Infrastructure Built area Instituto Geográfico Nacional de 
Costa Rica, Sistema de Información 
Territorial, Urbano (IGN-SNIT, 2021)

Road network Instituto Geográfico Nacional de 
Costa Rica, Sistema de Información 
Territorial, Red Vial 200k (IGN-SNIT, 

2021)

Coastal Ports Ports and port type Ministerio de Obras Públicas y 
Transporte, Puertos Nacionales 

(MOPT, 2021);

World Port Source (World Port 
Source, 2021)

Marinas Ministerio de Obras Públicas y 
Transporte, Marinas y Atracaderos 

Principales (MOPT, 2021)

State Biodiversity Marine biodiversity Coral Reefs UNEP-WCMC, WorldFish 
Centre, WRI, TNC (2021). Global 
distribution of warm-water coral 

reefs. 

Mangrove Forests Global Mangrove Watch, Global 
Mangrove Alliance (2016)

Terrestrial Biodiversity Vertebrate Biodiversity Jenkins et al (2013), Pimm et al 
(2014), BirdLife International and 

Handbook of the Birds of the World 
(2014), via biodiversitymapping.org

Tree Cover Hansen et al (2013) via glad.umd.
edu 

Surf break Wave data and coordinates Wannasurf.com (2021), 
witchsrocksurfcamp.com (2021), 

Surfline.com (2021), Magiseaweed.
com (2021), Local Expert 

Consultation (2021)

Social Accommodation services Hotel land use Ministerio de Vivienda y 
Asentamientos Humanos, 

Infraestructura (2021)

Commercial land use Ministerio de Vivienda y 
Asentamientos Humanos, 

Asentamientos Humanos (2021)

Service industry reliance Population employed in 
tertiary sector

Instituto Nacional de Estadística y 
Censos (INEC, 2011) 

Response Conservation Marine Protected Areas Wildlife Protected Areas Sistema Nacional de Áreas de 
Conservación (2021) 

Responsible Fishing Areas Fundación MarViva (2021)

Terrestrial Protected Areas Wildlife Protected Areas Sistema Nacional de Áreas de 
Conservación (2021)

RAMSAR sites Ramsar Sites Information Service 
(2021)

Bandera Azul Ecológica Instituto Costarricense de Turismo, 
Programa de Bandera Azul 

Ecológica (2021)

World Surfing Reserve Playa Hermosa WSR Local 
Stewardship Council (2021)

http://Fundación MarViva (2021)
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RESULTS

The Surf Conservation Index (SCI) for Costa Rica shows 3 major regions that could greatly benefit from 
surf conservation efforts (Fig. 3). The main area, which includes 6 of the top 10 surf spots in the SCI, is the 
Central Pacific coast surrounding Playa Hermosa in Garabito, Puntarenas. This is where Playa Hermosa World 
Surfing Reserve is located, also commonly referred to as the “National Stadium of Surfing” to highlight its 
importance to surfing in Costa Rica. This region has hosted most international surfing competitions in Costa 
Rica and hosts the final of Costa Rica’s National Surfing Circuit. The other two highest priority areas are the 
Caribbean coast near Puerto Viejo in Talamanca and the North Pacific coast near Tamarindo, Guanacaste. 
The Caribbean is well known for its high biodiversity and jungle landscapes, as well as some of the most 
powerful waves in Central America during its best swell season. Tamarindo is a well-known surf town, 
featured in the legendary surf film “Endless Summer 2”, which defined surf travel for an entire generation 
of Western surfers and has remained a tourist hub in the North Pacific region for the past two decades. 

The highest surf conservation potential in Costa Rica according to this analysis is in the following 5 sites: 

1. El Almendro (Playa Hermosa)
2. Playa Jacó
3. La Curva (Playa Hermosa)
4. Playa Grande (Caribe)
5. Río Segundo (Playa Hermosa)

Surf spots within Playa Hermosa’s 10km long coastline hold 5 of the top 10 spots for highest surf conservation 
potential. This suggests that Playa Hermosa, and all surf spots within it, is the most highly ranked beach on 
the SCI, furthering the notion that this region is of unique importance to surfing conservation in Costa Rica. 
If all surf spots in Playa Hermosa were to be considered a single spot, the remaining surf spots outside of 
this stretch of coast in the top 10 would be Playa Jacó, Playa Grande (Caribe), Punta Uva, Playa Cocles, and 
El Estero in Playa Tamarindo. This indicates that while the Central Pacific hotspot is the highest priority in 
this analysis, the area in the Caribbean around Puerto Viejo is also of major importance, followed by one 
specific region in the Northwest Pacific. 

To better understand the results of this SCI, it is important to break it down into its components. This gives 
insights into the underlying reasons for the final potential for conservation ranking. It is also a useful tool to 
analyze individual components of the SCI, which could be useful if conservation priorities centered around 
a specific index or sub-index (Fig. 2). 
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Figure 3. Surf Conservation Index Map: 1) El Almendro (Playa Hermosa), 2) Playa Jacó, 3) La Curva (Playa Hermosa), 4) Playa Grande (Caribe), 
5) Río Segundo (Playa Hermosa), 6) Bowie’s/Backyard (Playa Hermosa), 7) Terrazas (Playa Hermosa), 8) Punta Uva, 9) Playa Cocles, 10) El Estero 
Tamarindo. Protected Areas included for reference. Circle size shows 10km radius used for calculations around each surf spot. 

The Pressure Index (Fig. 4), following the Pressure-State-Response model, shows highest priority for 
conservation of sites with the least human impact or pressure. In this case, sites in the top 10 are located 
in areas of Costa Rica with difficult access, such as the Guanacaste Conservation Area in the Santa Elena 
peninsula in Guanacaste and around Corcovado National Park in the Osa peninsula in Puntarenas (Fig. 4). 
Surf spots that are found primarily inside a Wildlife Protected Area scored highest likely because pressures 
from development and infrastructure are contained under protected area legislation. However, Pavones 
is an exception to this pattern, as it is not within nor bordering a protected area. This surf spot is high in 
the pressure index prioritization because there is little development around it. This is primarily due to its 
remote location away from major cities and access via a single, winding dirt road. Surf spots in the Osa and 
Santa Elena peninsulas have similar characteristics, as some are only accessible by very rugged dirt roads 
and most are only accessible by boat. This is further emphasized by the fact that the top 5 surf spots in this 
index are only accessible by boat. 
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On the other hand, low priority surf spots are located near major coastal cities like Puntarenas and Limón, 
where development and population pressures are both very high. Medium priority breaks tend to be more 
accessible and developed than the high priority ones, largely to be able to accommodate visitors, but have 
much lower impact on the surrounding ecosystem compared to low priority spots. Protecting them should 
also be considered, as these breaks might benefit most from conservation of existing natural environments 
before development pressures increase. 

The biodiversity sub-index (Fig. 5) is one of three components in the State index part of the model, yet 
it bears equal weight to the Pressure and Response indices. Given Costa Rica’s plentiful biodiversity, it is 
important to note that while the biodiversity sub-index prioritizes some parts of the country over others, 
in the global context all of these surf spots are located in highly biodiverse priority regions (CEPF, 2021). 

Figure 4. Pressure Index Map: 1) Boca Sierpe, 2) Isla Colorada, 3) Laberintos, 4) Ollie’s Point, 5) Boca Río Claro, 6) Roca Bruja, 7) Pavones, 8) 
Matapalo, 9) Backwash*, 10) Pan Dulce*. Protected Areas included for reference. * spots are tied with the same score. Circle size shows 10km 
radius used for calculations around each surf spot. 
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In this sub-index, the highest priority areas are found around Puerto Viejo in Talamanca, the Osa peninsula 
in the South Pacific, and Quepos in the Central Pacific coast (Fig. 5). The region around Puerto Viejo 
contains some of the last healthy coral reefs in Costa Rica, as well as high vertebrate biodiversity (birds, 
amphibians, and mammals, in this case). This is why the top 3 surf spots in this sub-index are all around 
Puerto Viejo, and 6 of the top 10 surf spots in the sub-index are in the Caribbean coast. On the Pacific coast, 
all surf spots with a high biodiversity index priority are near thriving mangrove ecosystems, and are located 
within or next to marine or terrestrial Protected Areas. This highlights the importance of protected areas in 
keeping relative biodiversity high on land and sea by protecting critical ecosystems. 

Figure 5. Biodiversity Sub-index Map: 1) Punta Uva, 2) Playa Grande (Caribe), 3) Playa Cocles, 4) Boca Río Claro, 5) Isla Damas, 6) Manzanillo, 7) 
Salsa Brava, 8) Playa Negra (Caribe), 9) Boca Quepos, 10) Boca Sierpe. Protected Areas included for reference. Circle size shows 10km radius 
used for calculations around each surf spot. 
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The Surf sub-index (Fig. 6) is the second of three parts of the State Index, and it is weighted equally to all 
other indices presented in this report. The Surf sub-index is not a measure of wave quality, instead it is 
designed as a relative quantification of the wave’s benefits to surfers at each one of these surf ecosystems. 
As mentioned above, it combines several characteristics of the wave with its location relative to other surf 
spots, giving higher priority to surf spots located in clusters. This is likely why some of the highest priority 
surf spots in this sub-index are in the Northwest coast in Guanacaste, as well as around Playa Hermosa (Fig. 
6). These are two very well-known regions for surfing in Costa Rica, resulting in higher numbers of public 
surf spots and sub-divisions within the same beach. This separation of breaks in a short stretch of coastline 
is a result of the abundance of information in the public domain about these surf zones, making them more 
popular among visiting surfers.  

Playa Tamarindo, where the number one surf spot in this sub-index is found, is a widely renowned surf town 
and still is one of Costa Rica’s surf tourism hubs. The region caters to many different levels of surfing and 
surf craft, as there are many different waves within a short distance. A similar pattern is observed at Playa 
Jacó, where waves are more inviting to less experienced surfers than neighboring Hermosa and where surf 
tourism has cemented itself over the years. Its proximity to Costa Rica’s capital of San José also makes it a 
favorite destination for visiting surfers from the city who are trying to learn or improve their surfing. Playa 
Jacó was also voted the favorite surf spot in Costa Rica by the Costa Rican surf community (fedesurf, 2018). 
Most of the remaining breaks in the top 10 of the Surf sub-index have a mix of high wave quality and being 
located in dense surf spot clusters, and can be broadly described as “well-known and accessible” surf spots. 
Most surfers who visit or surf Costa Rica on a regular basis will recognize all the surf spots in the top 10, a 
sign that they are established waves that provide essential services to their communities and visitors alike. 

On the other hand, the lower priority surf spots are those isolated from other breaks that generally only 
cater to highly experienced surfers. While the argument can be made that these experienced surfers 
travel the world searching for these waves, statistically there are far fewer experienced surfers than novice 
to intermediate surfers. In turn, the economic benefits that a single experienced surfer brings to local 
communities are generally lower than those brought by many less experienced surfers who are there to 
learn or improve their surfing skills. 
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Figure 6. Surf Sub-index Map: 1) El Estero Tamarindo, 2) Playa Jacó, 3) El Almendro (Playa Hermosa), 4) Playa Avellanas, 5) Playa El Carmen, 6) 
Playa Grande (Guanacaste), 7) Pico Pequeño (Playa Tamarindo),  8) Playa Nosara*, 9) Playa Ostional*, 10) Tivives*. Protected Areas included for 
reference. * spots are tied with the same score. Circle size shows 10km radius used for calculations around each surf spot. 

© Dixiana Salas
© Dixiana Salas © Dixiana Salas
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The Social sub-index (Fig. 7) is the third part of the State index and represents the social dependence on 
surfing at each surf spot. The highest social sub-index is found in the Central Pacific, around Playa Jacó, 
where tourism plays a big role in people’s livelihoods and identity. All surf spots in this sub-index are 
located in the Central Pacific coast, the closest surfing region to the capital of San José and other major 
cities in the Central Valley, where 50% of Costa Rica’s population resides. It is also the closest surf zone to 
the major international airport in San José. Thus, tourism plays a crucial role in this region’s economy, and 
conservation of the surf ecosystems that provide surfers a reason to visit is a very high priority. 

Nonetheless, due to the type of data available, other kinds of tourism also inflate this sub-index in this 
region. As a result, it is important to also consider medium priority surf spots and the role surfing might 
play in the local community. While this sub-index aims to quantify the most benefit from surfing to the most 
number of people, it fails to grasp communities that might be small but entirely reliant on surfing. 

In contrast, the very low priorities in this index are almost identical to the highest priority in the Pressure 
index. This shows that where the population is lowest and there are surf spots that are least accessible, 
less people rely on surfing to make a living. While this doesn’t account for the people from neighbouring 
municipalities who might make a living from taking surfers on boat trips or guided surf trips, the benefit 
goes to only a few operators rather than entire communities. 

© Esteban Delgado
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Figure 7. Social Sub-index Map. 1) Isla Herradura, 2) Playa Escondida, 3) Playa Jacó, 4) El Culo, 5) Playa Blanca, 6) Boca Barranca, 7) El Hoyo, 8) 
Playas de Doña Ana, 9) Roca Loca*, 10) Terrazas (Playa Hermosa)*. Protected Areas included for reference. * spots are tied with the same score. 
Circle size shows 10km radius used for calculations around each surf spot. 

© Esteban Delgado
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The Response Index (Fig. 8) shows the response by society to reduce degradation or remedy a degraded 
state around each surf ecosystem. In this SCI, the highest priority surf spots are located within or next to 
Protected Areas, RAMSAR sites, Responsible Fishing Areas, or were awarded the Bandera Azul Ecológica 
designation. The top 3 sites are almost entirely in the Guanacaste Conservation Area (ACG) and have two 
RAMSAR sites within their buffers. This emphasizes the high response to degradation in this region, which 
has now become one of the most biodiverse areas in Guanacaste after being heavily deforested for cattle 
farming, with puma and jaguar sightings not uncommon. Similarly, the rest of spots in the top 10 have 
high values for the Bandera Azul Ecológica program, which means that these communities have organized 
themselves to protect beaches while seeking to develop sustainably and have been awarded the Bandera 
Azul designation for it. Playa Hermosa World Surfing Reserve also weighs into the Response Index, making 
El Almendro tied for 7th place in this index for its presence in the WSR as well as being in a beach with 
Bandera Azul and a protected area. 

These results show that priority changes significantly by index, which is why there are 5 different indices and 
sub-indices that make up the SCI. The Pressure Index gives higher priority to areas with less development 
pressure, which is further enhanced by the Response Index; an index that tends to be higher in areas with 
existing legislation and frameworks in place to protect natural resources. The Social sub-index is almost 
opposite to the trend in the Response and Pressure indices, as the more developed places tend to score 
higher as more people rely on tourism for their livelihoods. The Biodiversity and Surf sub-indices are much 
less correlated to other indices and represent their own set of indicators, further adding to the nuances of 
the analysis.

For a complete list of surf spots and their respective ranking and priority for each one of the indices and 
sub-indices, see the Appendix. 

© Dixiana Salas
© Abigail Acuña © Abigail Acuña
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Figure 8. Response Index Map. 1) Ollie’s Point, 2) Laberintos, 3) Isla Colorada, 4) Punta Uva, 5) Playa Grande (Guanacaste), 6) Playa Agujas, 
7) Playa Langosta*, 8) Capitán Suizo (Playa Tamarindo)*, 9) El Almendro (Playa Hermosa)*, 10) Río Segundo (Playa Hermosa). Protected Areas 
included for reference. * spots are tied with the same score. Circle size shows 10km radius used for calculations around each surf spot. 

© Dixiana Salas



20 • SAVE THE WAVES   
 

This Surf Conservation Index unequivocally states that the Central Pacific coast around Playa Hermosa 
should be the highest priority for surf conservation. This is a result of multiple factors, including a high 
percentage of its population relying on the service industry for a living, high diversity and quality of surf 
breaks, and mild anthropogenic pressure with a somewhat responsive society to environmental degradation. 
This region’s importance to Costa Rica’s standing in the global surfing map and deep-rooted influence in 
local surf culture furthers the case for pursuing surf conservation along its coastline. It is important to note 
that some of the results in the Surf sub-index could be biased by the vast amount of information easily 
available on the region when compared to some other zones, possibly due to the large numbers of surfers 
that visit Playa Hermosa and its appearances in international surfing competitions. It is recommended that 
in future studies of surf conservation capacity the baseline data for all surf spots in the country is ground-
truthed and standardized to reduce bias introduced by data availability. In cases where local experts are 
involved, it is important that they represent all regions in the country and only provide information about 
the places they know best. 

From the current analysis, it is evident that there are other parts of Costa Rica that could also benefit 
from surfing conservation, especially given that surfing occurs in so many different parts of the country’s 
coastline. The top 10 spots according to the final Surf Conservation Index include 3 surf spots in the 
Caribbean coastline, which also scores high in the Biodiversity sub-index and Response sub-index, with 
a medium score in the Surf sub-index and low Social sub-index scores. This suggests that less people in 
the municipalities of the Caribbean rely on tourism for a living, which is likely due to each municipality 
covering very diverse areas and the coast being a small percentage of the total population. This could 
be improved with higher resolution demographic data or an in-depth study of the southern Caribbean’s 
reliance on surfing tourism for economic activity. Nonetheless, this area contains important protected areas 
and uniquely biodiverse ecosystems that could benefit greatly from surf conservation being added to 
existing management plans. 

Similarly, El Estero in Tamarindo was included in the top 10 of the SCI, suggesting that this classic wave that 
led to the boom of Playa Tamarindo as a surf tourism destination could also benefit from surf conservation. 
This region scored high in the Surf sub-index, Social sub-index, Response Index, but scored relatively low 
on the Pressure and Biodiversity Indices. This is a product of Tamarindo being a relatively more developed 
region, and biodiversity in the Guanacaste province being relatively lower than the rest of the country, but 
still much higher than most other places in the world. While development in this area is significant, important 
ecosystems like the Tamarindo Estuary RAMSAR site still remain and benefit from legal protection. This 
means that surf conservation in this area could be a pathway to include surf spots when planning further 
development projects, and to ensure that existing protection remains in place in the future despite constant 
developmental pressures to make protected area legislation more lenient.  

RECOMMENDATIONS
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Another key takeaway from this analysis is the balance needed between accessible and remote surf spots, 
and their overlap with biodiversity. To ensure the long-term sustainability of surf ecosystem use, it is 
important to protect the elements of the ecosystem that make it a desirable place to visit. Where surf 
spots score higher in the Pressure Index for Costa Rica, there is a wildlife protected area nearby or very 
difficult access and some correlation with a high Response Index. The implications of this are that legal 
protection allows for pressure on these resources to remain low, and surfing conservation could expand this 
biodiversity-driven protection to include surf ecosystems and their management. However, areas where 
communities have higher reliance on surfing to support their livelihoods generally score lower on the 
Pressure Index, largely due to greater existing infrastructure and land use changes in these regions. These 
areas are also important to surf conservation because in many cases surfing might be the only means to 
achieving community-based conservation of the remaining natural resources. Therefore, a balance between 
adding surfing to already existing protected area management plans and creating new surfing protected 
areas is critical to successful conservation of surf ecosystems in Costa Rica. While the feasibility of adding 
surf ecosystem conservation to existing protected areas might be higher than creating a protected area 
based on surfing, it is important to strive for both and include the local communities who rely on these 
natural resources in the process. 

By creating SPANs in Costa Rica, surf conservation can become a vehicle to protect areas that wouldn’t be 
protected otherwise through classic biodiversity conservation. The combination of socioeconomic reliance 
on surf ecosystems, unique habitats and species they harbor, and influence of surfing in Costa Rica’s 
tourism sector positions surf conservation as a tool that can help strengthen the network of protected 
areas in Costa Rica. Interweaving existing protected areas with new surfing protected areas can strengthen 
biological corridors as well as enhance tourists’ experience and provide more economic alternatives to 
local communities, making the SCP and SPANs a one of a kind tool to re-define marine spatial planning in 
Costa Rica for long term sustainability of coastal environments. 

© Dixiana Salas
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APPENDIX

The base layer for this analysis was the surf spot kml file downloaded from wannasurf.com. All “zones” in 
a country as per wannasurf were downloaded independently and combined in a google sheet. Surf spot 
coordinates were added or modified in Google Earth and exported as a kml file for use in all calculations. 
10km influence areas or buffer zones were created around each surf spot. This includes the surrounding 
areas of a surf ecosystem to ensure that neighboring pressure, state and response metrics are considered. 
These buffers are the spatial extent to which each index and sub-index were calculated. 

The Pressure Index was calculated as follows: 

1. Coastal districts had their population change calculated by subtracting the population 
from the 2000 census from the 2011 census (INEC, 2000 & 2011). The average population 
change was calculated for each surf spot buffer where buffers overlapped multiple 
districts. This allows to factor in the pressure from inland migration with the increase in 
coastal real estate prices and account for pressures of neighboring communities on the 
natural resources that surround or may impact a surf spot (watersheds, spillover effects 
from tourism, expansion of residential areas). Given that the demographic data was only 
available at the district level, calculating average population change for all districts inside 
a buffer provides the best estimate of population change inside that buffer. The average 
value for each spot was later normalized by the range of existing values for demographic 
change in all the surf spots in the datasets. 

2. Port data (MOPT, 2021) had a threat value assigned to the different port sizes, giving 
higher values to industrial types and similarly large-sized ports (threat value=size+type 
of port, then normalized to 0-1). Fishing ports were the lowest threat value, followed by 
tourism (marinas), and industrial (commercial). Where multiple ports were inside a single 
buffer, the threat value would be cumulative, thus adding both ports together. 

3. Land use change was calculated as a buffer average of all raster pixels in the Human 
Modification Index created by SEDAC. 

4. Road lines in each buffer were added to find the total sum inside each buffer’s area. 

5. Built area was calculated by converting all lines in the built area shapefile to polygons and 
using the field calculator to compute the built area inside each buffer. 

6. All indicators were normalized to 0-1 by subtracting the minimum value in the dataset and 
dividing the result by the range of the dataset. Then these normalized values were added 
and the total sum of all indicators was also normalized using the same method to obtain 
the Pressure Index. 
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The State Index was divided into 3 sub-indices, with each calculated from a series of indicators. The 
Biodiversity sub-index was calculated as follows:

1. The vertebrate biodiversity layer was built adding bird, amphibian and mammal distribution 
rasters and dividing by 3, thus giving an average value from 0-1 for each pixel. There were 
no other animal or plant distribution datasets available for Costa Rica, so these were the 
major organisms that were factored into the vertebrate biodiversity indicator. The average 
value for each buffer was then calculated (raster average).

2. The forest cover raster was averaged by buffer to get the average percentage of forest 
cover inside each surf spot buffer. 

3. Mangrove and coral reef cover was calculated using the overlap analysis, obtaining the 
percentage of the buffer covered by each type of ecosystem.

4. All indicators were normalized to 0-1 by subtracting the minimum value in the dataset and 
dividing the result by the range of the dataset. Then these normalized values were added 
and the total sum of all indicators was also normalized using the same methodology to 
obtain the Biodiversity sub-index. 

The Surf sub-index was calculated as follows: 

1. The number of surf spots inside each buffer was calculated with a spatial join (1 is minimum, 
if no other spots are found in that break’s radius of influence). This gives insights into surf 
spot clusters, which allow for protected area networks of various sites and maximizes the 
impact of surf conservation.

2. Wave direction was modified and given a 0.5 value if only one wave direction and 1 if two 
directions. Experience level was given a 0 if a wave is only suitable for one experience 
level and a 1 if the wave can suit all surfer skill levels. This is an attempt at quantifying the 
carrying capacity of each surf spot, as more surfers being able to surf a wave will mean 
greater access and likely greater benefits from surf tourism for the community. 

3. All surf values were normalized to 0-1 before using the following equation (Seigner et al., 
2020) to compute the Surf sub-index (SSI): 

 SSI= surf spot no.+wave quality+wave frequency+0.5(wave direction)+0.5(experience level)  
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The Social sub-index was calculated as follows:

1. The population working in the service industry was calculated as an average of the 
population working in the tertiary sector for all the municipalities inside a buffer. This is 
a representative sample since the tertiary sector can go beyond tourism and into many 
other services, yet for coastal towns in Costa Rica it is likely to be primarily tourism. No 
other similar datasets exist, so this is also the best approximation to the social reliance on 
surfing. This indicator is also biased by the more populated areas, as higher population 
generally means more people working in a given sector despite the proportion relative to 
its population. This approach was preferred because the total number of people relying 
on services will be directly impacted by surf tourism, regardless of if it is a small proportion 
of the specific municipality. This is a key area to improve upon for future SCIs if new data 
sets become available. 

2. Hotels were extracted from the infrastructure layer and the total area of each buffer 
covered by hotels was calculated. This is a proxy measure of tourism reliance, as in sites 
where surfing is the main attraction the number of hotels that can stay in business is 
generally correlated with surfer visitation. 

3. The number of businesses were extracted from the settlements layer. Businesses 
(comercios) were categorized from 1-3 in the original dataset, giving a 1 to areas that have 
9 or more blocks of businesses in a town and a 3 where there are 3 blocks of businesses. 
Where less or no business activity occurs a value of 0 was assigned. For the purpose of 
this sub-index, this categorization was flipped, giving a high commercial activity area a 3 
and a low commercial activity area a 1, keeping 0s as 0. The idea of this indicator is that 
commercial activity is directly impacted by visitation and tourism, especially in coastal 
areas, and where surfing is the main attraction for tourists this metric gives a sense for the 
people indirectly benefiting from the surf ecosystem.  Ideally, future studies would have 
the number of surf-related businesses for each buffer. However, this is time and labor 
intensive and requires creating a new dataset from scratch that is ground truthed for the 
entire country’s coastline, so for the time being this indicator gives some insight into the 
economic activity inside a buffer.  

4. All indicators were normalized to 0-1 by subtracting the minimum value in the dataset and 
dividing the result by the range of the dataset. Then these normalized values were added 
and the total sum of all indicators was also normalized using the same methodology to 
obtain the Social sub-Index. 
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The final index, the Response Index, was calculated as follows:

1. The Playa Hermosa World Surfing Reserve (WSR) limits were acquired from the WSR 
manager. Then, a polygon was created for the WSR and the percentage of each overlapping 
buffer was calculated. 

2. A layer with all the beaches awarded with a Bandera Azul was manually created and the 
number of beaches with Bandera Azul inside a buffer was calculated using a spatial join.  

3. The percent overlap between surf spot buffers and Responsible Fishing Areas, RAMSAR 
sites, and Wildlife Protected Areas was also calculated for each indicator independently. 

4. All indicators were normalized to 0-1 by subtracting the minimum value in the dataset and 
dividing the result by the range of the dataset. Then these normalized values were added 
and the total sum of all indicators was also normalized using the same methodology to 
obtain the Response Index.

To calculate the final Surf Conservation Index, the Pressure Index, Biodiversity sub-index, Surf sub-index, 
Social sub-index, and Response Index were all summed together. This final sum was then normalized by 
subtracting  the minimum value of all indices from each surf spot’s final index sum and divided by the range 
of all values in this final sum. The result is the Surf Conservation Index, ranging from 0-1 and relative to the 
specific configuration of values from all indices in Costa Rica. 

A Note on Data Selection and Availability:

The quality of any Surf Conservation Index is directly related to the quality of the datasets available. 
Data availability is extremely variable geographically, with data quality and resolution changing between 
countries and in some cases between states or provinces. To improve SCIs in the future, a standardized 
methodology to collect surfing data should be established to groundtruth publicly available forum data. 
This should include a range of surfers representing all regions of the study to achieve a most accurate and 
unbiased approach. Additionally, it is important that governments pursue censuses and keep demographic 
information updated. Resource scarcity can make this a challenge for many nations, which suggests that an 
alternative methodology should be considered. In this case, global models and datasets can be of great 
use for data-poor regions and also help standardize future SCIs. However, one important caveat of global 
datasets can be their reduced spatial resolution, which can render datasets useless for certain countries 
if the resolution does not allow for distinction between major regions. Thus, global models or datasets 
require at least a 10km cell resolution to be of relevance when using 10km-radius buffers. In cases where 
buffers are created with smaller radii, datasets with equivalent resolution would be utilized. Regardless, 
given present-day data availability, it is unlikely that these specifications will all be met for a single SCI, so 
practitioners and analysts must select the most appropriate alternative. 

For further discussion on the methodology and its limitations, see Arroyo et al. (in prep). 
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Complete List of Surf Spots in the Surf Conservation Index

Table 2. Complete list of 73 surf spots in Costa Rica with their respective priority and ranking for each index 
and sub-index. Darker shades show higher priority and lighter shades lower priority. 

Surf Spot Surf 
Cons. 
Ranking

Surf 
Cons. 
Priority

Pressure 
Index 
Ranking

Pressure 
Index 
Priority

Biodiversity 
Sub-index 
Ranking

Biodiversity 
Sub-index 
Priority

Surf 
Sub-index 
Ranking

Surf 
Sub-index 
Priority

Social 
Sub-index 
Ranking

Social 
Sub-index 
Priority

Response 
Index   
Ranking

Response 
Index 
Priority

El Almen-
dro (Playa 
Hermosa)

1 High 39 Medium 34 Low 3 High 12 Medium 7 High

Playa Jacó 2 High 64 Low 19 Low 2 High 3 High 28 Medium

La Curva 
(Playa 
Hermosa)

3 
 

High 29 Medium 33 Low 15 Medium 14 Medium 18 Medium

Playa Grande 
(Caribe)

4 High 17 Medium 2 High 20 Medium 68 Very Low 16 Medium

Río Segundo 
(Playa 
Hermosa)

5  High 41 Low 35 Low 13 Medium 13 Medium 10 High

Backyard/
Bowies (Playa 
Hermosa

6 
 

High 46 Low 37 Low 14 Medium 11 Medium 11 High

Terrazas (Playa 
Hermosa)

7 High 47 Low 38 Low 17 Medium 9 High 20 Medium

Punta Uva 8 High 18 Medium 1 High 41 Low 67 Very Low 4 High

Playa Cocles 9 High 19 Medium 3 High 34 Medium 66 Very Low 15 Medium

El Estero 
Tamarindo

10 High 53 Low 60 Very Low 1 High 28 Medium 12 High

Playa Escon-
dida

11 Medium 67 Low 31 Low 19 Medium 2 High 36 Low

Playa Zancudo 12 Medium 11 High 16 Medium 24 Medium 61 Very Low 34 Medium

Playa Grande 
(Guanacaste)

13 Medium 50 Low 61 Very Low 6 High 26 Medium 5 High

Pico Pequeño 
(Playa Tama-
rindo)

14 Medium 51 Low 62 Very Low 7 High 30 Medium 14 High

Esterillos 
Oeste

15 Medium 21 Medium 32 Low 12 Medium 54 Very Low 21 Medium

Isla Herradura 16 Medium 66 Low 29 Low 35 Low 1 High 35 Low

Ollie’s Point 17 Medium 4 High 42 Very Low 47 Low 71 Very Low 1 High

Playa Negra 
(Caribe)

18 Medium 16 Medium 8 High 26 Medium 55 Very Low 63 Very Low

Manuel    
Antonio

19 Medium 55 Low 15 Medium 30 Medium 17 Medium 44 Low

Capitán Suizo 20 Medium 48 Low 65 Very Low 16 Medium 27 Medium 9 High
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Surf Spot Surf 
Cons. 
Ranking

Surf 
Cons. 
Priority

Pressure 
Index 
Ranking

Pressure 
Index 
Priority

Biodiversity 
Sub-index 
Ranking

Biodiversity 
Sub-index 
Priority

Surf 
Sub-index 
Ranking

Surf 
Sub-index 
Priority

Social 
Sub-index 
Ranking

Social 
Sub-index 
Priority

Response 
Index   
Ranking

Response 
Index 
Priority

Playa Agujas 21 Medium 60 Low 17 Medium 56 Low 15 Medium 6 High

Playa       
Avellanas

22 Medium 44 Low 68 Very Low 4 High 23 Medium 29 Medium

Manzanillo 23 Medium 12 Medium 6 High 53 Low 70 Very Low 25 Medium

Playa 
Langosta

24 Medium 45 Low 67 Very Low 22 Medium 31 Medium 8 High

Playa El 
Carmen

25 Medium 37 Medium 57 Very Low 5 High 37 Low 32 Medium

Playitas 26 Medium 54 Low 14 Medium 40 Low 18 Medium 47 Low

Playa Blanca 27 Medium 62 Low 22 Low 62 Very Low 5 High 17 Medium

Roca Loca 28 Medium 61 Low 36 Low 42 Low 10 High 27 Medium

El Estero  
Avellanas

29 Medium 43 Low 69 Very Low 18 Medium 25 Medium 23 Medium

Playa Nosara 30 Medium 28 Medium 43 Very Low 9 High 41 Low 37 Low

Playa Ostional 31 Medium 25 Medium 44 Very Low 8 High 42 Low 38 Low

Playa     
Camaronal

32 Medium 15 Medium 46 Very Low 28 Medium 32 Medium 39 Low

Boca Río 
Claro

33 Medium 5 High 4 High 65 Very Low 64 Very Low 59 Low

Salsa Brava 34 Medium 20 Medium 7 High 50 Low 69 Very Low 33 Medium

Santa Teresa 35 Medium 40 Low 54 Very Low 11 High 48 Low 24 Medium

Pavones 36 Medium 7 High 18 Low 33 Medium 62 Very Low 51 Low

Pico Grande 
(Playa     
Tamarindo)

37 Medium 52 Low 63 Very Low 39 Low 29 Medium 13 High

El Culo 38 Low 63 Low 27 Low 71 Very Low 4 High 19 Medium

Isla Colorada 39 Low 2 High 40 Low 72 Very Low 73 Very Low 3 High

Esterillos Este 40 Low 31 Medium 25 Low 27 Medium 47 Low 54 Low

Tivives 41 Low 56 Low 39 Low 10 High 34 Low 56 Low

Boca Barranca 42 Low 73 Very Low 24 Low 25 Medium 6 High 58 Low

Playa Guiones 43 Low 22 Medium 55 Very Low 21 Medium 44 Low 46 Low

Playa   
Dominical

44 Low 26 Medium 12 Medium 43 Low 56 Very Low 60 Very Low

Boca Río 
Sierpe

45 Low 1 High 10 High 60 Low 65 Very Low 73 Very Low
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Surf Spot Surf 
Cons. 
Ranking

Surf 
Cons. 
Priority

Pressure 
Index 
Ranking

Pressure 
Index 
Priority

Biodiversity 
Sub-index 
Ranking

Biodiversity 
Sub-index 
Priority

Surf 
Sub-index 
Ranking

Surf 
Sub-index 
Priority

Social 
Sub-index 
Ranking

Social 
Sub-index 
Priority

Response 
Index   
Ranking

Response 
Index 
Priority

Isla Damas 46 Low 49 Low 5 High 69 Very Low 20 Medium 68 Very Low

Boca Quepos 47 Low 58 Low 9 High 70 Very Low 16 Medium 50 Low

Little Hawaii 48 Low 42 Low 71 Very Low 44 Low 24 Medium 22 Medium

Matapalo 49 Low 8 High 26 Low 37 Low 60 Very Low 52 Low

Marbella 50 Low 14 Medium 59 Very Low 32 Medium 46 Low 40 Low

Laberintos 51 Low 3 High 73 Very Low 67 Very Low 72 Very Low 2 High

Pan Dulce 52 Low 9 High 20 Low 57 Low 58 Very Low 45 Low

Roca Bruja 53 Low 6 High 51 Very Low 45 Low 57 Very Low 53 Low

Playa Bejuco 54 Low 36 Medium 30 Low 31 Medium 45 Low 62 Very Low

Playa Los 
Cedros

55 Low 38 Medium 58 Very Low 55 Low 35 Low 31 Medium

Playa   
Junquillal

56 Low 34 Medium 64 Very Low 23 Medium 39 Low 61 Very Low

Backwash 57 Low 10 High 21 Low 64 Very Low 59 Very Low 48 Low

Playa Pelada 58 Low 27 Medium 48 Very Low 51 Low 43 Low 42 Low

Playas de 
Doña Ana

59 Low 72 Very Low 23 Low 46 Low  8 High 57 Low

Playa Mar 
Azul

60 Low 32 Medium 66 Very Low 68 Very Low 36 Low 26 Medium

Playa Islita 61 Low 13 Medium 50 Very Low 54 Low 53 Very Low 49 Low

El Hoyo 62 Low 71 Very Low 45 Very Low 48 Low 7 High 64 Very Low

Los Tumbos 63 Very Low 69 Very Low 11 High 66 Very Low 22 Medium 71 Very Low

Valor 64 Very Low 57 Low 28 Low 52 Low 51 Low 41 Low

Sunset Reef 65 Very Low 23 Medium 72 Very Low 61 Low 52 Very Low 30 Medium

Playa Samara 66 Very Low 33 Medium 41 Low 59 Low 33 Medium 69 Very Low

Corralillo 67 Very Low 70 Very Low 49 Very Low 29 Medium 19 Medium 67 Very Low

Playa       
Barrigona   

68 Very Low 30 Medium 52 Very Low 36 Low 38 Low 72 Very Low

Playa Negra 
(Guanacaste)

69 Very Low 35 Medium 70 Very Low 38 Low 40 Low 66 Very Low

Isla Uvita 70 Very Low 68 Very Low 13 Medium 73 Very Low 21 Medium 70 Very Low

Brasilito 71 Very Low 65 Low 53 Very Low 49 Low 49 Low 43 Low

Playa Coyote 72 Very Low 24 Medium 47 Very Low 58 Low 63 Very Low 65 Very Low

Flamingo 
Point

73 Very Low 59 Low 56 Very Low 63 Very Low 50 Low 55 Low

Low Low 
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