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Abstract 

Trinidad and Tobago, as a small island nation in the Caribbean is experiencing climate change 
impacts. A qualitative survey was created and administered to environmental organizations, 
government entities, and an academic institution in the island of Trinidad. The results were 
compiled visually into an ArcGIS Story Map and is available through the Human Ecology 
Laboratory at UC San Diego’s website. The purpose of this study is to hear directly from 
community members who are experiencing climate impacts on the island of Trinidad to 
understand the level of risk associated with those impacts. There is a need for more community 
organized environmental groups to lead others towards proactive behaviors following a climate 
event. This is essential in protecting livelihood. This document provides the complete process 
leading up to the creation of the Story Map. 

Introduction 

Trinidad and Tobago, a small island developing state (SIDS)1 home to over 1.3 million people2, 
is located in the Southern Caribbean Sea.3 It encompasses just over 5.1 thousand km2 and 
includes mountain ranges, wetlands, mangrove forests, swamps, and corals in the Buccoo Reef 
flanking the southwest coast of Tobago.4  

Climate change is a global occurrence where the burning of fossil fuels for energy produces 
greenhouse gases that inhibit Earth’s atmosphere causing warming events.5 These warming 
events slowly change the climate of every region of the planet, however Trinidad and Tobago as 
a SIDS, shoulders a more acute effect than larger land masses. SIDS bear higher pressure in the 
face of climate impacts due to their smaller area, particular locations and exposure to other 
natural disasters.6 Climate events not only cause damage to the environment, but also to humans. 
Community members have first-hand knowledge of the type of damage these events have caused 
and can use that knowledge to share with the rest of the region.7 

Map of Trinidad and Tobago8 
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Background and Problem Statement 

Climate change is affecting island nations at a faster rate than other places in the world.9 Due to 
this global climate phenomenon, coastal island communities find themselves facing a climate 
emergency head on.10 A climate impact is something that occurs as a result of climate change. 
Climate impacts can affect household livelihood security or “adequate and sustainable access to 

income and resources to meet basic needs.” (Frankenberger and McCaston, 1998)11 Hazards that 
directly affect shelter or physical environment challenge human habitat security12 and 
community values. When there are impending threats to things that people value, those threats 
become a risk to that community, culture, or way of life.13 Understanding how people perceive 
climate related endangerments can further explain tactics towards group resiliency following a 
hazardous event. Risk perception of a threat directly relates to adaptive capacity.14 Adaptive 
capacity is associated with exposure and sensitivity. The adaptation methods that a threatened 
community can execute is linked to exposure to the climate risk and sensitivity of the people or 
locations.15 Therefore, the adaptive capacity of a specific community is the likelihood of 
adjusting to normalcy following the introduction of a climate event, given a predetermined 
access to resources.16 Once a risk has been identified, adaptation can begin17 to increase the 
possibility of habitat and livelihood security. Identifying risks reveals vulnerability and resilience 
to climate impacts.18 

The island of Trinidad has experienced specific climate impacts and its coastal communities 
have knowledge that can help spread wisdom about resilience.19 The most prevalent climate 
impacts that the island of Trinidad faces are sea level rise, flooding, and coastal erosion.20,21,22 
Given this information, the researchers of this study ponder the state of societal vulnerability 
along the Northern half of Trinidadian coasts. The research questions are: how do coastal 
communities feel about the impacts from climate change and do coastal communities perceive 
these impacts as a risk to their livelihood? This study is significant to facilitate understanding of 
human responses to climate events in regions that have pre-existing knowledge. People notice 
things and act to the best of their abilities and these actions could be useful in other communities, 
towns or coastal nations. The outcomes of this study can influence local policy-making bodies in 
their decisions about future risk mitigation. They need to understand the people they are 
protecting. 

Methods 

The study involves two methods of research to recognize community member’s perspectives and 

to showcase results and findings in an interactive manner.  

1. Community Based Participatory Research method: Survey 
2. Dissemination and compilation of results: Story Map   

Survey Procedures | A survey was utilized to understand an individual’s thoughts, experiences, 

and feelings towards risks from climate impacts. A questionnaire was first drafted in Microsoft 
Word to allow for all possible queries and to define a proper flow of questions. The final selected 
questions were transferred to Qualtrics, an online program that allows for simple and effective 
survey creation, dissemination, and data results collection. Brand account access to Qualtrics was 
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acquired by UC San Diego IT services to allow for uninhibited use of survey creation. The final 
survey was submitted to the UC San Diego Human Research Protections Program and was 
approved for International Review Board Exemption status. See Appendix for IRB exemption 
certificate and for a copy of the final survey. 

 The survey was sent via an email link to individuals in the island of Trinidad who were (1) 
associated with an environmental organization, (2) colleagues or students of professors at the 
University of the West Indies- St. Augustine Campus, or (3) colleagues of individuals at the 
Institute of Marine Affairs in Trinidad and Tobago. For the full list of organizations who had 
access to the final survey see the Appendix. The target population were people who lived in the 
island of Trinidad, interacted with the coastline, had internet access and a device for accessing 
the internet, and could be contacted by email by one of the partner organizations or individuals 
who had agreed to participate in this study. The survey link was live for 3.5 weeks, from March 
24th- April 17th, 2021. Consent was obtained by each respondent prior to taking the survey and 
no personal identifying information was acquired, maintaining complete anonymity. 

Results 

 A total of 538 individuals received an email link for the survey. This number is a close 
estimation due to the dissemination method. There was crossover from some groups receiving an 
email link from multiple sources who sent the survey to others within their social and 
professional circles. A total of 77 individuals opened and started the survey, 65 provided a 
response, and 43 completed the entire survey. There were 12 incomplete responses out of 77 that 
were unusable and removed from the final study. There were 22 partial responses out of 65 that 
were still usable and included in the final study results. In the end there were 65 responses used 
and incorporated in the results of the study or approximately 12% response rate.  

Data Analysis | All results from the survey were automatically recorded on Qualtrics, where they 
were exported to Microsoft Excel and IBM Statistical Package for the Social Sciences (SPSS) for 
further analysis. Microsoft Excel provided an arena for preliminary data computing and an easier 
avenue for coding open-ended question responses. Access to SPSS was acquired through UC San 
Diego IT Services. SPSS provided higher level data computing, graph creation, and evaluation of 
recoded free-response questions. After all of the data was thoroughly analyzed, the portions of 
the data which were going to be used in the Story Map were transferred to Tableau, a software 
used to create visually stimulating charts and graphs. In Tableau, the specific charts portrayed in 
the Story Map were color coded to match the maps created in ArcGIS for fluidity. The survey 
results for climate impacts in the different time periods is presented in Figure 1.  

 

 

 

 

 



6 
Goin 2021 

 

Fig1| Climate Impacts by Time Period 

 

 

The chart displays results from the Trinidad Coastal Community survey question 10. The past, 
present, and expected future climate impacts for flooding, coastal erosion, sea level rise, other 
climate impacts and no climate impacts are shown. The yellow bar is the past, the orange bar is 
the present, and the pink bar is the future. The total number of respondents is 62 and there is 
overlap in percentages as this was a multiple response question. 

The data revealed that flooding was the most past observed or future expected climate impact at 
various locations throughout Trinidad. 68% of the survey respondents stated that there had been 
flooding in the past and 48% of survey respondents expect future flooding impacts. Sea level rise 
received the overall lowest responses from the survey respondents in all three time periods, past 
observations, present observation, and future expectations. In general, the survey respondents 
failed to see present climate impacts in the island of Trinidad, with 23% of them stating that they 
are not seeing any impacts currently. However, the survey data presents that people have 
observed climate impacts and expect them to continue in the future.    
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Fig 2| Risk Perception of Climate Impacts 

 

The graphic in Figure 2 portrays the risk perception results from the Trinidad Coastal 
Community survey question 14. Total responses are 45 and there is overlap in percentages as this 
was a multiple response question. Survey respondents were asked to identify if the climate 
impacts listed were hazards or risks to their livelihood. 71% of the them identified flooding as a 
risk, 53% identified coastal erosion as a risk and 51% identified sea level rise as a risk. 11% of 
people stated that a grouping of other climate impacts posed risks. Examples of the other climate 
impacts include: heatwaves, ocean acidification, severe dry seasons, and toxicological pollutants.  

Comparing the results from survey question 10 (Fig 1) and survey question 14 (Fig 2) depicts an 
increase in the number of individuals who identified climate impacts as risks.  48% more 
individuals classified sea level rise as a risk rather than as a past climate impact. 31% more 
individuals classified coastal erosion as a risk. The differences in flooding classification are less 
pronounced due to the large amount of survey respondents who already identified it as a past 
climate impact. There was a 6% increase in individuals who classified flooding as a risk rather 
than as a climate impact. This data explains the risk perceptions of the survey respondents. 

 

Story Map 

Government Data | An ArcGIS Story Map was created to allow for elegant storytelling of the 
survey data and to provide an interactive journey for varying audiences. Visitors to the Story 
Map are able to follow the storyline laid out or pick their own path and learn about specific 
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segments of the study. Maps of the island of Trinidad were first created in the ArcGIS Pro 
Desktop software. Access to this software and the online program platform were acquired via 
UC San Diego. Twelve datasets for the island of Trinidad were obtained from the Institute of 
Marine Affairs of Trinidad and Tobago (IMA), a government sector. A letter of data submission 
from the Director of the IMA is in the Appendix. The data sets contained information 
concerning: coastal changes, flooding, coastal geomorphology, bathymetry and shoreline types 
from the year 1994 to the year 2014 collected by the IMA. These datasets provided specific 
geospatial information about the changes observed by the IMA. The six data sets from the IMA 
used in the final product were: coastline 1994, coastline 2007, coastline 2014, coastal changes 
2011-2015, coastal changes 2004-2008, and coastal changes 1994-2007. 

Digitized Survey Data | Once the map included all of the government provided data layers, the 
survey results provided a fresh set of data layers of observed and expected climate impacts, and 
locations of perceived risks from the survey respondent’s perspectives. The surveyor’s location 
responses to questions 11, 12, 13 and 14 were utilized for the new data layers. The response 
locations for past impact, present impact, expected future impact, and risk perceptions were 
digitized as new data points on the existing map. The methods to create new digitized points 
utilized Google Maps online software and ArcGIS Pro Desktop software. Survey responses 
contained names of general locations where a climate impact (past, present, expected future) or 
perceived risk is located and four new digitized data layers, one for each feature, were created 
and overlaid on the map. Following that, 5-kilometer buffers were created to surround each 
newly created data point to allow for over generalization on the respondent or researcher’s 

behalf. A few of the survey responses included oversimplified regions that spanned a larger area 
than a single point, therefore the circular buffered region surrounding each point accounted for 
this expanse. Any buffered regions that extended into the ocean and off of the land mass was cut 
using the reshape tool to adhere to the shape of the island. This final map was uploaded to 
ArcGIS Online under the title Climate Hazard Perception. 

Story Map Build | The Story Map was created using the online platform ArcGIS Story Maps. It 
includes direct quotes from the survey data, the designed map with selected dataset layers 
visible, the charts crafted from Tableau, and photos and videos from Trinidadian videographer 
Juliette McCawley. The official Story Map can be viewed from the Human Ecology Laboratory 
at UC San Diego’s website at https://humanecology.ucsd.edu/risk-perception-and-community-
action/or at this direct link on ArcGIS Story Maps: https://arcg.is/1XnPq50. 

Future Prospects 

This project is only a beginning. There is a need for more research into the types of climate 
impacts different community members on different islands perceive as risks. This study 
encompassed a subset of community members focused on the Northern portion of the island of 
Trinidad, however with a larger survey population and inclusion of people on the island of 
Tobago, more conclusions can be made. The results of this study answered the question 
regarding if coastal communities perceive climate impacts as risks to their livelihood, they do 
perceive the impacts as risks. However, this study could not fully answer how these communities 
feel about the impacts from climate change. There is a necessity to listen to and document the 
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knowledge coming from within communities. This study was restrained due to the coronavirus 
pandemic, but in the future a short film interviewing community members will provide more 
insight into survey results while connecting to real people. Lastly, more inclusion from the 
government sector will help to bridge the gap between officeholders, scientists, and the 
community to inspire more positive action. 
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Appendix 

 

Organizations who received the survey link 

• The Institute of Marine Affairs 
• Nature Seekers 
• Sustain T&T 
• Sky Eco-Development 
• SpeSeas 
• The University of the West Indies-St. Augustine Campus 
• TT Field Naturalist Club 
• Fishermen and Friends of the Sea 
• The Cropper Foundation 
• Council of Presidents of the Environment 
• Future Fishers 
• Grande Riviere Nature Tour Guides Association 
• Save out Sea Turtles- Tobago 
• Coastal Dynamics Limited 

 

 



11 
Goin 2021 

 

 

 

 



12 
Goin 2021 

 
 

 



13 
Goin 2021 

 
 

 

 

Trinidad Coastal Community Survey 

 

 
 

Q1  
Welcome to the Trinidad Coastal Community Survey!    
  
Please take a moment to review the consent form. When you are ready to begin the survey, select "Yes, I 
consent," indicating that you have read and understand the terms of the survey's consent form and that 
you are at least 18 years old.   
 
  

o Yes, I consent  

o No, I do not consent or I am not 18 years old  
 

 

 

Q2  
This survey should take no more than 15 minutes to complete and all responses will be kept confidential. 
In answering each question, your response should reflect how you would normally act, before the 
pandemic.    
    
If you have any additional information or questions about this survey, please contact the Principal 
Investigator Elyse Goin at egoin@ucsd.edu.    
    
Thank you very much for your help! 
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Q3 Have you or do you currently live on coastal areas on the northern half of the island (any coastal 
regions between Port of Spain and Manzanilla)? 

o Yes  

o Not Sure  

o No  
 

 

 

Q4 Select which area you are located in on the island of Trinidad? Use your best guess to click an area 
close to the location. 
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Q5 What type of activities do you normally do when visiting the coast or beach? Select all that apply to 
you. Select "I do not visit" if you do not visit the coast or beach. 

▢ Watersports (examples: swimming, surfing, diving, snorkeling, jet ski, etc.  

▢ Fishing  

▢ Sightseeing/Walking  

▢ Boating/Sailing (examples: kayaking, canoeing, sailing for leisure, etc.)  

▢ Relaxing (examples: laying down, listening to music, talking to friends, eating and drinking, 
etc.)  

▢ Sand sports (examples: volleyball, tennis, frisbee, etc.  

▢ Learning and exploring (examples: collecting shells, tide pooling, photography, painting or 
drawing, etc.  

▢ Other Please specify. ________________________________________________ 

▢ I do not visit  
 

Q6  
The rest of the survey asks about three specific climate impacts. Please keep in mind that: 
     
Flooding is water that temporarily covers land that is normally dry.   
Coastal Erosion is the loss of land, sediment, or rocks along the coastline.   
Sea level rise is the increase in the level of the ocean. 
 _________________________________________________________ 

 

 

Carry Forward Selected Choices - Entered Text from "Q5" 
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Q7 Currently, does flooding, coastal erosion, or sea level rise threaten your activities? Select all that 
apply.  

▢ No, none of them  

▢ Not sure  

▢ Watersports (examples: swimming, surfing, diving, snorkeling, jet ski, etc.  

▢ Fishing  

▢ Sightseeing/Walking  

▢ Boating/Sailing (examples: kayaking, canoeing, sailing for leisure, etc.)  

▢ Relaxing (examples: laying down, listening to music, talking to friends, eating and drinking, 
etc.)  

▢ Sand sports (examples: volleyball, tennis, frisbee, etc.  

▢ Learning and exploring (examples: collecting shells, tide pooling, photography, painting or 
drawing, etc.  

▢ Other Please specify.  

▢ I do not visit  
 

Display This Question: 

If Q7 = No, none of them 

Or Q7 = Not sure 
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Q8 In the future, will flooding, coastal erosion, or sea level rise ever threaten the activities that you do at 
the coast or beach? Select one answer below. 

o Yes, next year  

o Yes, in the next 5 years  

o Yes, in the next 10 years  

o Yes, at some point in the future  

o No, never  

o Not sure  
 

 

Q9  
The next section asks questions about hazards and risks. Please answer to the best of your ability 
keeping in mind that: 
     
Community area is the physical space surrounding your home, neighborhood or where your activities are 
located. 
 ____________________________________________________________________________ 
   

 

Q10 For each statement below, select the climate impacts that you have seen, currently see, or expect to 
see. Select all climate impacts that apply. If none of the climate impacts answers the statement, then 
choose "None of these". 
  
 If there is something else that better answers or helps to answer the statements, then please write it in the 
"Other" text box. 
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 Flooding 
Coastal 
Erosion 

Sea Level 
Rise 

Other 
None of 
These 

I have seen this in my 
community region in 
the past (over a year 

ago)  
▢  ▢  

 ▢  ▢  

I am currently seeing 
this in my community 

region (2021)  ▢  ▢  
 ▢  ▢  

I expect to see this in 
my community region 
in the future (over a 

year from now)  
▢  ▢  

 ▢  ▢  

 

 

 

Display This Question: 

If Q10#1 = I have seen this in my community region in the past (over a year ago) [ Coastal Erosion] 

Or Q10#2 = I have seen this in my community region in the past (over a year ago) [ Sea Level Rise] 

Or Q10#5 = I have seen this in my community region in the past (over a year ago) [ Flooding] 

Or For each statement below, select the climate impacts that you have seen, currently see, or 
expect... I have seen this in my community region in the past (over a year ago) - Other Is Not Empty 

 

Q11, You said that you have seen climate impacts in your community area in the past. Please specify 
which climate impact and explain when and where you saw them.   

________________________________________________________________ 
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Display This Question: 

If Q10#1 = I am currently seeing this in my community region (2021) [ Coastal Erosion] 

Or Q10#2 = I am currently seeing this in my community region (2021) [ Sea Level Rise] 

Or Q10#5 = I am currently seeing this in my community region (2021) [ Flooding] 

Or For each statement below, select the climate impacts that you have seen, currently see, or 
expect... I am currently seeing this in my community region (2021) - Other Is Not Empty 

 

Q12, You said that you are currently seeing climate impacts in your community area. Please specify 
which climate impact and explain where you see them.  

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
 

 

Display This Question: 

If Q10#1 = I expect to see this in my community region in the future (over a year from now) [ 
Coastal Erosion] 

Or Q10#2 = I expect to see this in my community region in the future (over a year from now) [ Sea 
Level Rise] 

Or Q10#5 = I expect to see this in my community region in the future (over a year from now) [ 
Flooding] 

Or For each statement below, select the climate impacts that you have seen, currently see, or 
expect... I expect to see this in my community region in the future (over a year from now - Other Is Not 
Empty 

 

Q13, You said that you expect to see climate impacts in your community area. Please specify which 
climate impact and explain when, where, and why you chose your answer.  

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
 

 

 

 

Q14, Do you perceive the following climate impacts to be a hazard to yourself or your community area? 
Select the appropriate response for all of the climate impacts. Explain why and specify the location.  If 
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there is a different climate impact that you perceive to be hazardous, then please write it in the "Other" 
text box and answer the following questions. 

       

 
Yes, this is a 

hazard. 

Maybe, this 
may be a 
hazard. 

No, this is not 
a hazard. 

I chose this 
because... 

Location of 
this hazard 

Flooding  ▢  ▢  ▢  
  

Coastal 
Erosion  ▢  ▢  ▢  

  

Sea Level Rise  ▢  ▢  ▢  
  

Other  ▢  ▢  ▢  
  

 

 

 

 

 

Q15  
This section involves questions about your actions and responses. Please answer to the best of your 
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ability keeping in mind that: 
     
Community area is the physical space surrounding your home, neighborhood or where your activities are 
located.   
Community group includes your neighbors, members of your organization, local friend group or others 
who may be located within your same community. 
 _____________________________________________________________________ 

 

 

 

Q16 Please rank the following three (3) events in terms of their immediate hazard to your community 
region where, 1 is MOST and 3 is LEAST hazardous to your community region. Drag and drop the 
responses in your desired order.  

______ Flooding 
______ Coastal Erosion 
______ Sea Level Rise 

 

 

Display This Question: 

If Q16 [ Flooding] = 1 

 

Q17 What do you do when it floods in your community? Describe what actions you or your community 
group performed, if any, and the immediate outcome of those actions, if known.  

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
 

 

Display This Question: 

If Q16 [ Coastal Erosion] = 1 

 

Q18 What do you do when the coast begins to erode? Describe what actions you or your community 
group performed, if any, and the immediate outcome of those actions, if known.  

________________________________________________________________ 

________________________________________________________________ 
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________________________________________________________________ 

 

 

Display This Question: 

If Q16 [ Sea Level Rise] = 1 

 

Q19 What do you do when the sea level begins to rise? Describe what actions you or your community 
group performed, if any, and the immediate outcome of those actions, if known.  

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
 

 

Q20  
These next questions are included to better analyze the results of the survey. Please respond as 
honestly as possible. 
   

 

 

 

Q21 How long have you lived on the island of Trinidad in years? If less than 1 year, type "0" 

________________________________________________________________ 
 

 

 

Q22 If you received this survey through your community-based organization, how long have you been 
involved with that organization in years? If less than 1 year, type "0" 

________________________________________________________________ 
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Q23 Select your age range from the dropdown list. 

o 18 - 30  

o 31-50  

o 51-60  

o 61-75  

o 76 or older  

o I prefer not to answer  
 

 

 

Q24 How long have you or your family lived on a coastal area on the northern half of Trinidad? Select all 
answers that apply below. If you or your family have never lived by the coast, then select "Never lived by 
the coast." 

▢ I am the first of my family to live by the coast  

▢ My parent(s) were of the first of my family to live by the coast  

▢ My grandparent(s) were of the first of my family to live by the coast  

▢ My great-grandparent(s) were of the first of my family to live by the coast  

▢ We have always been here  

▢ Not sure  

▢ Never lived by the coast  

▢ I prefer not to answer  
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Q25 Select your highest level of education that you have received from the dropdown list. 

o Less than high school  

o High school graduate  

o Some college  

o Associate or Bachelor's degree  

o Graduate degree  
 

 

 

Q26 If you would like to be notified of the written results of this study and/or a private showing of the 
researcher's Capstone Project, please click an option below.   
 
 

▢ Written results of this study  

▢ Private Showing of the researcher's Capstone Project  
 

 




