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Introduction:

Recent commercial activities, resulting in the accumulation of greenhouse gases (GHG), have caused 
the climate to undergo dramatic changes. These changes have already begun to effect biophysical 
systems (e.g. biological productivity, biodiversity, historic oceanographic rhythms, and atmospheric 
and sea temperatures) globally and the projected increase in the intensity of climate-related events will 
place most human populations in an unprecedented situation. Although climate-related changes are a 
reality, there are daunting challenges in predicting the temporal and spatial impacts with reliable 
accuracy. This is largely due to the irreducible diversity which is present in human and ecological 
systems across the globe. 

The foundation of this project is to investigate diverse human-ecological interactions in multiple 
coastal populations and disseminate the ¹understandings, ²awarenesses, and ³adaptive capacities of 
particularly ⁴vulnerable communities across ⁵scales of governmental and scientific agencies. 
Specifically, this project focuses on 14 coastal locations and small island states inhabiting low elevation 
coastal zones (LECZ) who will likely experience severe effects of climate-related changes. It is my 
belief that many of these communities possess insight and potential knowledge of how climate-related 
stimuli influences cultural practices (historic and present) that are neglected in prominent large scale 
research initiatives on climate change. By studying culturally-specific adaptive qualities along with 
earth science data on climate-related impacts encourages the development of locally relevant policies 
and strategies in response to climate changes. In order to discover and more effectively communicate 
these human-ecological interactions, I will participate in and observe cultural practices in coastal 
communities relating to climate change and interact with marine environments that have strongly 
influenced these cultures by circumnavigating on a sailing research vessel. 

The specific objectives for this project are to (i) discover existing human-ecological understandings, 
awarenesses and adaptive practices to historic, present, and potential impacts of climate change on 
coastal communities; (ii) communicate the perspectives and actions of coastal communities relevant to 
empirical data on climate-related impacts across scales of social and scientific agencies; (iii) and 
promote social learning to inform potential alterations in behavioral practices, adaptive strategies and 
policy recommendations. 

In order to achieve these interdisciplinary objectives, I will utilize empirical data ascertained from 
climate-related biophysical, economic, and resource dependent impact investigations (section 1); 
examine the inherent diversity in assessing the impacts and potential strategies for disseminating 
information across scales of social and scientific agencies (section 2); and deploy methods in social and 
natural research through participatory observations in coastal communities and circumnavigation on a 
sailing research vessel that will provide an uncommon perspective for communicating biophysical and 
social implications of climate change in coastal communities (section 3).

¹Understandings represent a knowledge of climate change and how past, present and future impacts influence a coastal 
community. 
²Awarenesses are the recognition of climate change as a tangible biophysical influence which does effect human and 
ecological systems globally.  
³Adaptive capacities are the potential or actual capabilities of a community to enact a positive alteration in their practices 
(social or economic) in response to climate-related changes. 
⁴Vulnerabilities are a measure of how susceptible a community is the negative impacts of climate-related change on human, 
ecological and economic sustainability and productivity.  
⁵Scales refer to the socio-economic status of local, regional or sub-national, national and global governmental and scientific 
agencies either directly effected or concerned with the effects of climate-related changes on social, ecological and economic 
structures.     
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Section 1: Impacts of climate-related change on coastal communities

1.1: Biophysical and economic impacts

Empirical data of climate-related biophysical and economic impacts on coastal communities include, 
but are not limited to, global sea level rise (SLR), sea surface temperature (SST) rise, coral bleaching, 
increased flood risk for coastal areas and wetlands, habitat loss, increased frequency and intensity of 
extreme weather events, increased height of storm surges and decreased gross domestic product (GDP) 
(Badmus et al. 2012; Barnett & Adger 2003; Blankespoor et al. 2012; Dasgupta et al. 2007, 2009 
Harley et al. 2006; Klein & Nicholls 1999; McClanahan et al. 2007; McGrananhan et al. 2007; 
MacNeil et al. 2010;  Tribbia & Moser 2008). Aside from these impacts effecting the coastal 
populations through resource management (McGrananhan et al. 2007; MacNeil et al. 2010;  Tribbia & 
Moser 2008) and population displacement (Dasgupta et al. 2007) it has been estimated that coastal and 
near-shore marine habitats contribute $14 trillion annually in food and raw materials as well as physical 
disturbance regulation and nutrient cycling (Harley et al. 2006).    
         
1.2: Sea level rise (SLR): physical impacts

A prominent climate-related change on coastal communities is global SLR, which can result in tidal 
inundation, accelerated erosion, increased flood frequency, increased height of storm surges, increased 
saltwater intrusion, rising water tables, and many complex ecological effects resulting from these 
impacts (Badmus et al. 2012; Barnett & Adger 2003; Blankespoor et al. 2012; Dasgupta et al. 2007, 
2009; Dolan & Walker 2003; Harley et al. 2006; Klein & Nicholls 1999; Tribbia & Moser 2008). 
McGrananhan et al. (2007) discussed areas less than 10 meters above sea level (LECZ) that are 
particularly vulnerable to SLR. They found that approximately 10% of the world's population (up to 
14% of individuals in developing countries) and an average of 13% of total urban settlements are 
located within the LECZ. In some small island states (e.g. Maldives, Marshall Islands, Tuvalu, Cayman 
Islands, Turks and Caicos Islands) over 90% of the population lives in the LECZ. It is realistic that SLR 
and subsequent impacts of climate change on these areas will displace hundreds of millions of people 
by the end of the century (Dasgupta et al. 2007, 2009). The World Bank Development Research Group 
Environmental and Energy Team has produced several studies (Blankespoor et al. 2010, 2012 and 
Dasgupta et al. 2007, 2009) focused on SLR and the impacts on land, population, GDP, urban extent, 
agricultural extent and wetland disruption. 

Dasgupta et al. (2007) focused on the potential impacts of SLR in 84 developing coastal countries in 5 
regions listed below in no order of corresponding magnitude.
 
*Vulnerable regions and countries: (most effected countries selected from this study) 

-Latin America and the Caribbean (Bahamas, Suriname, Guyana, French Guiana)  
-Middle East and North Africa (A.R. Egypt, Qatar, United Arab Emirates, Tunisia) 
-Sub-Saharan Africa (Mauritania, Senegal, The Gambia, Benin, Liberia, Guinea-Bissau) 
-East Asia (Vietnam, Taiwan-China, Myanmar, Thailand, Philippines) 
-South Asia (Bangladesh, Sri Lanka, India) 

*A sub-set of these locations along with the small island states discussed in McGranahan et al. (2007) that this project will 
use as potential research locations are listed in the methodology section 3.2
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Through analysis of previously collected data they predicted that a 1-3 meter SLR will occur during the 
next century—possibly reaching a 5 meter SLR if the Greenland and Antarctic deglaciation progresses 
at the currently observed rates. The current population of people in these 84 developing countries who 
will be directly impacted by a 1 meter SLR would be approximately 56 million; increasing to 89 
million with a 2 meter SLR and 245 million with a 5 meter rise. SLR will not only displace hundreds of 
millions of people, but will also impact many complex ecological, social, and economic structures and 
their sustainability (e.g. land, population, GDP, urban extent, agricultural extent and wetland 
disruption). 

It is important to consider that these impact projections are based on the current populations residing in 
these coastal areas that, however, exhibit more rapid population development than surrounding inland 
regions. It is also important to note this study does not estimate the effects of increased intensity of 
physical disturbances (e.g. increased storm surge height) associated with SLR. Because of this, this 
study is certainly a conservative estimate of the future impacts of SLR on the coastal populations. 

1.3: Sea level rise (SLR): economic impacts

The developing countries listed above will not only be impacted in relation to land use (i.e. rural and 
urban settlements, wetland habitat loss, and agriculture), but also exhibit significant losses in economic 
productivity. The impacts of a 1 meter SLR would cause a total estimated loss of 1.3% of GDP across 
all 84 developing countries; 3.21% with a 3 meter SLR and a 6.05% loss with a 5 meter SLR. Although 
the average decreases in GDP may seem less catastrophic in comparison to other impacts, they are 
skewed across the 84 developing countries. The countries with the greatest potential economic distress 
from only a 1 meter SLR are Vietnam, A.R. of Egypt, and the Bahamas reaching a 10% loss of GDP in 
some cases and up to a 35% loss with a 5 meter SLR. Once again, these estimates are based on the 
current populations, urban development, wetland, and agricultural usage and do not factor in the 
increased storm surge heights or the more rapid development trend associated with coastal regions. 
Therefore, this study strongly suggests that if the projected effects of SLR in these regions is not met 
with aid equaling the potential severity of impacts then the human, ecological, and economic losses 
could be catastrophic.   

1.4 Marine resource dependencies 

In addition to the projected physical and economic disturbances, there are also current threats to natural 
resources that coastal communities rely on (Badmus et al. 2012; Dolan & Walker 2003; Harley et al. 
2006; McClanahan et al. 2007; MacNeil et al. 2010; and Tribbia & Moser 2008). MacNeil et al. (2010) 
conducted a comprehensive investigation on the production and community structure of several 
different fisheries and the socio-economic and socio-ecological effects of climate change. Specifically, 
they investigated the sea surface temperature (SST) rise from the El Nino Southern Oscillation (ENSO) 
between 1982-2006 and the effects on near-shore and shallow waters (as well as Arctic waters) in 
regards to increased severity of ecosystem disturbances. 

They determined that 1.5 billion people rely on fish for 20% of their protein, $91.2 billion of global 
agricultural trade comes from these fisheries, and that 90% of the 3.5 million fishermen world-wide 
reside in coastal communities and fish tropical stocks. They also concluded that these tropical 
fisherman often come from countries which are nearly twice as dependent on fish for a source of 
protein—making them even more vulnerable to declining fish stocks in large marine ecosystems 
(LME) as a result of SST rise. 
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In relation to the socio-ecological effects, they determined that the SST rise causes increased seasonal 
temperature variations, coral bleaching and the likely increased frequency of severe extreme weather 
events and increased height of storm surges. These biophysical alterations also contribute to 
problematic seasonal conditions for reproductive cycles, decreased reef fish productivity and increased 
risk for physical damage to coastal communities (both in coral reef and human settlements).

Climate-related research of coastal populations and the impacts on geographic displacement, financial 
disruption, and ecological shifts is valuable. However, this project is equally concerned with the 
valuable cultural knowledge and ecological memory within these populations from centuries of 
adaptation and resilience to changing climate and marine environments (Berkes et al. 2000; Dolan & 
Walker 2004; Ford et al. 2010). It may prove that these types of knowledges coupled with empirical 
data on climate change can produce more efficient and sustainable cultural shifts and diversification in 
resource management for long-term solutions instead of relying primarily on technological mitigation 
(Adger et al. 2008). Investigating communities through immersion in climate-relevant cultural 
activities will produce locally relevant perspectives of climate-related pressures on coastal populations 
and their adaptive capacities. 

Section 2: Researching diversity, communication, and social learning in climate change 

2.1: Diversity

Climate change is a cosmopolitan force possessing an irreducible diversity in known and projected 
impacts (Adger et al. 2003, 2008; Blankespoor et al. 2012; Cinner et al. 2009; Cochrane et al. 2009; 
Dagupta, S. et al. 2007, 2009; Dolan & Walker 2003; Harley et al. 2006; Kirwan et al. 2012; Klein & 
Nicholls 1999; McClanahan et al. 2007; McGrananhan et al. 2007; McNeil et al. 2010;  Tribbia & 
Moser 2008 and Watson et al. 1998). Because there is no singular method for assessing climate-related 
impacts (Adger et al. 2003, 2008) and cultural diversity is largely a function of human-ecological 
relationships it is imperative to investigate diverse cultures, ecologies, and economies (Beck 2010; 
Berkes et al. 2000; Brown et al. 2007; Codjoe et al. 2011; Dolan & Walker 2004; Ngulube 2002; and 
Harvey et al. 2012). This comprehensive human-ecological investigation of diversity is, however, not 
enough for sufficiently improving our understanding and potential actions towards climate-related 
change. We must also promote communicating the results of these investigations across scales in order 
to produce equally diverse knowledge to assist in developing interdisciplinary adaptive strategies and 
policy recommendations. 

2.2: Communication

Communicating the experiences of local populations can assist larger audiences in understanding how 
individuals interpret and possibly adapt to climate-related changes (Adger et al. 2003, 2005, 2008; 
Berkes et al. 2000; Ngulube 2002; Harvey et al. 2012 ). Too often, climate-related research is limited  
in access for multiple parties and is directed from government agencies, financial stakeholders, and 
scientific entities downwards to local communities (Harvey et al. 2012; Tribbia & Moser 2008). This 
downward dissemination, often biased or politically motivated, negates the observation that local 
cultural practices and perspectives are developed through interactions with their natural environment 
(Berkes et al. 2000; Cinner et al. 2009; Smithers & Smit 1997); thus creating boundaries for 
developing practical adaptive strategies reflecting local attitudes or cultural practices (Harvey et al. 
2012; Reed et al 2010). In order to avoid potentially disseminating irrelevant information downwards, 
research must also focus on locally relevant human-ecological relationships to communicate upwards 
for the consideration of larger audiences (Adger et al. 2003; Berkes et al. 2000; Dolan & Walker 2004; 
Ngulube 2002). 
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This is not to say that climate research should trade one unidirectional dissemination for another, rather 
that an increased awareness of the locally relevant impacts, vulnerability and adaptability to climate-
related change assists in developing a collective understanding—encouraging dialogue between groups 
and working towards changing behavioral practices, policy recommendations and increasing 
adaptability and resilience to climate change (Berkes et al. 2000; Ngulube 2002; Harvey et al. 2012). 
McGrananhan et al. (2007) argue that action towards climate change mitigation requires long periods 
of time to be implemented; thus, practical methods of adaptive strategies should be directed towards 
local knowledge as well as international risks associated with coastal areas in order to discover more 
rapid methods for adaptation. Ultimately, the knowledge of climate-related change is ascertainable 
through large scale scientific and economic studies as well as through locally relevant research in the 
developed cultural practices relating to these human-ecological relationships. Combining these two 
approaches and communicating the results across geographic, social, and economic boundaries to better 
assess the impacts of this global problem is paramount. 

2.3: Social Learning 

Social learning is based on a theoretical framework of the collective production and utilization of 
knowledge transferred from individuals to larger groups and other individuals (Harvey et al. 2012, 
Reed et al. 2010). A crucial component of social learning is the collective participation of knowledge 
production, but more importantly, that this knowledge is used to alter the individual's and group's 
understandings and potential actions (Reed et al. 2010). Social learning derived from reciprocal 
communication between scales of social and economic power can produce a more collective production 
of knowledge which can then be used by various individuals from the local communities to the national 
government and scientific agencies (Harvey et al. 2012). A participatory role of investigators is needed 
to record and use the local knowledge of individuals to further develop approaches that will potentially 
effect policy and action on larger scales (Harvey et al. 2012). 

A social learning based dissemination of knowledge is not only useful for communicating the local 
individual's knowledge of climate change effects upwards, but also for effectively communicating the 
scientific information on climate change to the local level. However, as Harvey et al. (2012) point out 
that in some cases by the time scientific information is deployed to local communities already impacted 
by the effects of climate change the information is irrelevant. They also note that social learning and 
communication across scales does not necessarily result in changing political, historical, and 
institutional structures and boundaries. The most successful initiatives in social learning happen when 
the scientific and political agencies work in tandem with the relevant climatic pressures currently 
effecting the individuals in the community—promoting transparency and accountability through a 
thoughtful engagement based on collective participation and “face-to-face” interactions. It is essential 
for social learning and collective research initiatives to not further marginalize the already neglected 
voices of local communities possessing millennia of cultural knowledge in adaptation to a changing 
climate (Beck 2010; Harvey et al. 2012; Ngulube 2002). There must be a collaborative partnership 
between researchers and local individuals. 

My investigation encourages this partnership by using available climate-related data (e.g. fishery 
productivity, coral reef ecology, land effected by SLR, population living LECZ, GDP projected 
decreases, developed urban areas, agricultural development and wetland disruption) relevant to 
research locations (Table 3) in order to better understand the relatedness of local knowledge, 
awareness, perception and adaptive capacities of the population—producing a interdisciplinary 
knowledge to consider and communicate across scales of social, governmental, and scientific agencies. 
I will achieve this through researching empirical data on climate change and through participatory 
observation in communities of interest (Table 3). 



4
This technique will enable the assessment of local community structures and practices in order to 
deploy locally relevant human-ecological questions (Section 3.1) to how climate-related stimuli 
influences communities. Because the diversity of human populations is largely an effect of the 
relationships with their natural environments (Berkes et al. 2000; Cinner et al. 2009; Hoey & Frickle 
2007; Smithers & Smit 1997), this investigation will produce equally diverse knowledge of the 
understanding, awareness, and potential adaptive capacities these communities possess to climate-
related changes. 

In order to gain the necessary access, insight and data collection of these diverse human-ecological 
interactions, I must participate in cultural practices and the marine environments effecting coastal areas 
through constant immersion. By living in coastal locations of interest (Table 3) and circumnavigating 
(section 3.4) between these locations I will not only achieve a constant immersion in the environments 
associated with this project, but also possess uncommon access and perspectives to communicate to 
larger audiences through academic publication, human-ecology and climate-related conference 
presentations, and consulting on climate change education and policy recommendations effecting 
coastal communities.  

Section 3: Methodology

Questions: 3.1

The following questions are comprised of two areas of inquiry: researcher driven (Table 1) and 
community member questionnaires (Table 2). Both methods of inquiry are based on interactions with 
select members who provide diverse social and economic perspectives (e.g. parents, educators, 
students, local fishermen, coastal managers, urban planners, political representatives) and are directed 
at discovering the existing understandings, awarenesses, and adaptive capacities across scales of the 
local social structures. The researcher driven questions are inquiries I will address through participatory 
observation whereas the community member questionnaires will allow individuals to address closely 
related questions based on a local perspective. In addition to the social research component, I will also 
use scientific data from the previously discussed studies in SLR (Blankespoor et al. 2010, 2012; 
Dasgupta et al. 2007, 2009; McGrananhan et al. 2007) marine resources dependencies and 
sustainability (McNeil et al. 2010), wetland vulnerability assessments (Dasgupta et al. 2007), GIS data 
on land usage and coastal elevations (Dasgupta et al. 2007 & McGrananhan et al. 2007) to assess 
climate-related stimuli, the relevant necessities for adaptation and the potential adaptive capacity of the 
communities.

Table 1. The initial large scale questions (far left column) will examine the social and ecological 
structures through interactions with community members and their natural environments and inform an 
objective production of knowledge. These questions were developed by Smit et al. (2000) and used as 
predictive model of adaptation. I will use these questions to consider environmental forces potentially 
involved with climate-related impacts, assess the awareness of potential socio-economic and socio-
ecological impacts and determine the adaptive capacities of the communities of interest. 

The subsequent questions developed through community interactions (center column) are more specific
—an extension of the initial large scale questions. These questions possess increased complexity and 
require more specific interaction directed towards the perceptions of communities; thus, they require 
elongated and consistent interaction with a diverse socio-economic set of individuals in order to more 
accurately assess the local understandings, potential alterations in the cultures and economies and the 
current community's adaptive capacities. 
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The post-research analysis questions will be addressed by analyzing locally relevant scientific data, 
documented participatory observations, transcripts of interviews, and individual questionnaire 
responses of local community members. Essentially, this will be a comparison of the results from 
previous questions and empirical data of the projected temporal and spatial impacts of climate-related 
change. This information will explicate the diversity of human-ecological relationships within coastal 
communities relating to climate change, why this diversity may exist and what potential adaptive 
capacities and vulnerabilities can be communicated to other individuals and groups in order to promote 
social learning and relevant adaptive strategies. 

Table 1

Initial large scale Questions Questions developed through 
community interaction 

Post-research Analysis

What climate-related stimuli requires 
adaptation?

What are the understandings, 
awarenesses, and perceptions of locally 
relevant climate-related changes which 
will effect the community? 

Is the reality of the potential climate-
related changes in the location 
accurately perceived by community 
members? 

Who or what will need to adapt? Are there natural habitats, cultural 
practices or economies which may be 
effected by a changing environment? 

Is there an awareness that potential 
changes in biophysical components of 
coastal regions can effect human 
developments and cultural structures 
(i.e. commercial, religious and land 
use)? 

How will this adaptation occur? If there are environmental changes in 
this community what can be done in 
response? 

What are the adaptive capacities of this 
community?

Table 1. represents the questions addressed by the researcher through interactions with community members. 

Table 2 is a supplemental open-ended questionnaire which allows individuals to express personal 
understandings, awarenesses, perspectives and potential adaptive capacities based on their specific 
relationships with the natural environment. These questions can assist in discovering traditional and 
indigenous knowledge (Berkes et al. 2000; Ngulube 2002) pertaining to human-ecological interaction 
with climate change (Ford et al. 2010). This questionnaire also provides knowledge in the sociology of 
natural resources associated with the individual's relationships with consumption, preservation and 
management of resources as well as environmental sociology concerned with larger scale interactions 
of industrial, political and global economies (Buttel 2002). In addition to these insights, the use of 
questionnaires is also valuable for it can be deployed across socio-economic scales as a repeatable 
method representing epistemological information which can be translated into empirical data (Tribbia 
& Moser 2008; Bryman 1984; Ford et al. 2010). Ultimately, the answers generated by these questions 
can provide understandings across scales and assist in overcoming boundaries of knowledge separation 
among different individuals and groups, promote social learning, inform policy decisions, and create 
transparency and accountability within issues of climate change. 
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  Table 2

Sample community member Questionnaire 

General demographic information 
      -Age
      -Occupation
      -Number of children
      -Place of birth
      -Number of generations living in region
      -Religion
      
How is your daily life or the community effected by your natural environment?

How is the natural environment here used for materials, food and/or cultural meaning? 

Have you witnessed any changes in the natural environment in your area? 

If there have been changes in nature, how have they effected your life or the community? 

Do you believe that changes in the natural environment will continue with time and may effect your life or your 
community further? 

What changes might occur in the future and how will they effect your life and your community? 

Do you believe you or people you know will ever have to leave this area because of changes in the natural environment? 

Do you believe that coastal managers/politicians/government agencies/religious figures will help if the natural environment 
does change? 

Do you believe that other community members will help if the natural environment does change?

How will help in the case of a changing environment happen? 

Are there already measures being taken to help the community with changes in the environment (present and future)? 

Are you aware of the idea of climate change? 

Do you believe that climate change is real? 

How might climate change effect your life and your community? 

Is there anything you or your community do to respond to climate change? 

What can coastal managers/politicians/government agencies/religious figures do to help if climate change effects your life 
or community?

How does your religion or cultural heritage effect your perspectives on projected climate-related impacts? 

If you were to communicate your concerns about your changing natural environment what would you say to others outside 
your community?
        

Table 2. represents a sample of a potential questionnaire. The research location or the subject may necessitate alterations in 
the questionnaire.   
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Locations: 3.2

Vulnerable locations related to climate change impacts have been previously discussed in section 1.2 
((sea level rise (SLR): physical impacts)) noted by Dasgupta et al. (2007) and McGrananhan et al. 
(2007). These locations include coastal regions as well as small island states that have large numbers of 
individuals living in LECZ and river delta areas which will be greatly impacted by SLR (up to 50% of 
the population in Suriname, Guyana and French Guiana and over 90% in small island states). Listed 
here again, are the 27 locations selected from McGrananhan et al. (2007) and Dasgupta et al. (2007) 
that are the most vulnerable to climate-related impacts in human-ecological components of land usage, 
population impacted, wetland inundation, urban developments, agriculture and GDP. 

Dasgupta et al. (2007) Vulnerable regions and countries: (most effected developing countries) 
-Latin America and the Caribbean (Bahamas, Suriname, Guyana, French Guiana)  
-Middle East and North Africa (A.R. Egypt, Qatar, United Arab Emirates, Tunisia) 
-Sub-Saharan Africa (Mauritania, Senegal, The Gambia, Benin, Liberia, Guinea-Bissau) 
-East Asia (Vietnam, Taiwan-China, Myanmar, Thailand, Philippines) 
-South Asia (Bangladesh, Sri Lanka, India) 

McGrananhan et al. (2007) Vulnerable small island states:
-Maldives
-Tuvalu
-Marshall Islands
-Cayman Islands
-Turks and Caicos Islands

The previous investigations (Barnett & Adger 2003; Blankespoor et al. 2010, 2012; Dasgupta et al. 
2007, 2009; McGrananhan et al. 2007) in these areas provide locally relevant information of climate-
related impacts, ecological systems, GIS data, population demographics and other information which 
contributes to this project. Using these studies will expedite my research and potentially promote social 
learning initiatives during my engagement with coastal communities: educating community members 
on the projected climate-related impacts on their local coastal habitat. Out of the 27 locations listed 
above, I have chosen 14 locations (Table 3) which are projected to be most effected by SLR and 
subsequent socio-economic and socio-ecological impacts.

Certain locations (i.e. Benin, Liberia, Thailand, Qatar and Guinea-Bissau) are subject to piracy and 
violence on ocean vessels. Because of this, these areas along others (Eastern African Coast, the Red 
Sea and areas within the Java and Banda Seas) will be avoided and threats will be continuously 
assessed through communications with various piracy alert organizations (e.g. International Maritime 
Bureau Piracy Reporting Centre, Yachtpals and Noonsite).     



8
Table 3

Region Location Population effected 
by 1m SLR

Population effected 
by 3m SLR

Population effected 
by 5m SLR

Latin America and 
the Caribbean 

Suriname
Guyana
French Guiana
Bahamas

7.0%
6.3%
5.4%
4.5%

30%
27%
10%
18%

55%
41%
15%
30%

Middle East and 
North Africa

A.R. Egypt 10% 15% 21%

Sub-Saharan 
Africa 

Mauritania 
Senegal 
The Gambia

8%
2.5%
4%

16%
7.5%
14%

21%
12%
22.5%

East Asia Vietnam 11% 26% 38%

Indian Ocean Maldives *Unavailable *Unavailable *Unavailable

South Pacific 
Ocean 

Tuvalu *Unavailable *Unavailable *Unavailable

North Pacific 
Ocean 

Marshall Islands *Unavailable *Unavailable *Unavailable

Caribbean Sea Cayman Island 
Turks and Caicos Islands

*Unavailable *Unavailable *Unavailable

These locations have been selected based on the intense severity of projected impacts in Dasgupta et al. (2007) and 
McGranahan et al. (2007). *McGranahan et al. (2007) does not include small island states (countries with populations under 
100,000 or smaller than 1,000 square km) in their analysis nor do they codify the information in terms of the 1, 3 and 5 
meter SLR. However, if these small island states were included in their analysis they would be ranked in the top 5 countries 
with over 90% of populations living the LECZ (i.e. contiguous coastal areas less than 10m above sea level). Based on these 
statistics, it is a reasonable assumption that small island state populations would be greatly effected by SLR and in extreme 
cases (i.e. a 5m SLR) some of these location would become virtually uninhabitable ((see also Barnett & Adger (2003) for 
SLR impacts on small island states and atolls)).    

Time-frames: 3.3

I intend to dedicate 1-3 months to each location I am able to access. Based on a 1 month time-frame in 
approximately 14 locations, I estimate the minimum length of location-specific research will span 425 
days (1.16 years), with a maximum of 1,277 (3.5 years) days and an average of 638 days (1.75 years). 
In order to expedite time-frames, I will precede my arrival with contacting liaisons (Table 4) in order to 
facilitate engagement with local coastal managers, scientists, fisherman, religious representatives and 
translators (if necessary) who can increase access to cultural and commercial activities of interest. I will 
also promote efficiency by thoroughly examining available studies (i.e. periodic academic journals, 
Intergovernmental Panel on Climate Change, World Bank and United Nation reports, Global Climate 
Change Alliance and GIS data) on specific locations in order to form a base of relevant knowledge on 
climate-related impacts and human-ecological relationships. Possessing this base of knowledge will 
allow for the majority of the 30-90 days in each location to focus on a thoughtful engagement with 
community members consisting of participation in daily cultural and marine commercial practices, 
improving social immersion in the community, conducting semi-structured interviews and deploying 
questionnaires. It should be noted that some complexities within human-ecological relationships can 
take significantly more time to assess; however, the focus of this project is to discover diversity in 
multiple locations relating to human-ecological interactions with a rapidly changing climate. Therefore, 
it is imperative to remain consistent and mobile with research efforts in order to achieve documenting 
and communicating diverse knowledge.  
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Table 4

Location Contact Person

Suriname Maureen Silos 
Executive Director of the Caribbean Institute in Suriname 

Guyana Annette Arjoon
Committee Chair: Mangrove Action Project 

French Guiana Dominiek Plouvier
WWF Guianas Regional Director

The Bahamas Hon. Kenred Dorsett
Minister of the Environment and Housing

A.R. Egypt Dr. Taher A Issa
Director of National Biodiversity Department (NBU)
 
Mr. Ahmed Abou Elseoud
Project Manager and Regional Branch Officer for 
Environmental Affairs Agency (EEAA)

Mauritania Michael Wahl
Contact for Project in Helping Mauritania Coastal Cities 
Adapt to Climate Change 

Senegal Babacar Diouf
Africa Adaption Programme (AAP) Senegal Project 
Manager

The Gambia Mr. Almamy Camara
United Nations Development Programme (UNDP) Program 
Officer and Program Analyst

Henry Diouf 
Regional Technical Advisor UNDP

Vietnam Christian Henckes
Contact for Project in Integrated Coastal and Mangrove 
Forest Protection in the Mekong Provinces for the 
Adaptation to Climate 

Maldives Dr. Mariyam Shakeela
Minister of Environment and Energy

Tuvalu Vaiaku Funafuti 
Ministry of Natural Resources, Engergy and Environment

Mataio Tekinene
Director of Environment Department

Marshall Islands Wulf Killmann
Contact for Project in Coping with Climate Change in the 
Pacific Island Region

Cayman Islands Hon. D. Kurt Tibbetts

Ministry of Planning, Lands, Agriculture, Housing and 
Infrastructure (PLAH & I)

Turks and Caicos Jewel Batchasingh 
Deputy Director of the Department of Environment and 
Coastal Resources (DECR)
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Because I will be residing in close proximity to research locations while simultaneously living on a 
fully capable research facility, data will be entered and analyzed daily and post-research analysis will 
be conducted as significant data are collected. This specific research situation increases efficiency of 
collection, documentation, and analysis of data. The enhanced efficiency of consistent access to 
research locations and facilities during the average estimated 1.75 year research period supplies ample 
time for the success of this project. During the estimated 1.75 years of location-specific research, there 
will also be collaborative meetings each year with researchers at the University of Norway to review 
research materials and methodologies, results, manuscripts for publication and other relevant methods 
and materials for enhancing the scope and success of the project.    

In addition to the average 1.75 year allotment of research time, there will be an estimated 1.5 years of 
cumulative time spent circumnavigating where a large portion can be dedicated to entering and 
analyzing data, transcribing interviews and writing academic manuscripts for potential publication. A 
significant portion of the 1.5 year circumnavigation will be spent waiting for weather and seasonal 
patterns to be favorable for safe travel. The itinerary will be engineered around these climate-related 
patterns in consideration for research locations so that much of the non-travel time will be spent 
conducting research to maximize time efficiency during the project. A complete projection of times and 
locations are listed in Appendix A.      
 
Circumnavigating: 3.4

The process of circumnavigating achieves an enhanced level of complete and sustained immersion in 
the marine environments coastal communities rely upon. This produces a perspective unavailable in 
most climate-related research. The elongated and intimate contact with the primary natural medium 
(the oceans) that regulates the earth's climate and that all coastal communities are closely connected to 
will increase my understanding of climate-related human-ecological interactions. The projected route I 
will traverse (Figure 1) follows predominant ocean and wind currents that govern the biophysical 
impacts directly effecting the coastal communities I intend to engage. The engagement of coastal 
communities will be complemented through the engagement with the oceans in several valuable 
capacities. 

-Engaging with communities not only as a academic agent, but as a member of a 
maritime community they may better relate to and respect 
-Promotes an increased acceptance into foreign cultures
-Further developed understandings of human-ecological relationships with marine 
environments through constant immersion
-Ability to live in close proximity with research areas and individuals
-Increased ease of access to remote coastal environments (e.g. small island communities, 
coral reefs, fishing grounds and remote coastal regions)
-Substantial decreased cost of living and travel during the project period
-Travel and research with extremely limited contribution to GHG emissions 
-On site research facilities in all locations
-Increased possibilities for interaction with local individuals during cultural and 
commercial maritime activities 
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These inherent qualities of circumnavigation will increase my ability to achieve the objectives of this 
project: (i) discover existing human-ecological knowledges, attitudes, and practices in adaptation to 
historic, present, and potential impacts of climate change on coastal communities; (ii) communicate the 
perspectives and actions of coastal communities relevant to empirical data on climate-related impacts 
across scales of social and scientific agencies; (iii) and promote social learning to inform potential 
alterations in behavioral practices and policy recommendations. 

In addition, the vessel (Nellie) itself is a valuable research tool. Nellie is equipped with High Frequency 
(HF), Single Sideband (SSB), global positioning systems (GPS) satellite and radio devices capable of 
global predictive weather reports and global email and audio communication with land-based 
collaborators. This equipment will not only allow for safe research operations, consistent collaborative 
communication and continuous reviews of academic materials associated with the project, but also 
allow awareness of coastal areas currently experiencing increased climate-related impacts—increasing 
the opportunity to observe adaptive capacities from severe weather events and storm surges. 

In short, circumnavigating will allow me to easily transport research equipment (e.g. weather indication 
systems, salinity and temperature recording equipment, computers, audio and visual recording devices 
and large volumes of written academic materials), maintain contact with collaborators, achieve constant 
immersion into marine and cultural environments of interest, increase probability of in depth access to 
these environments and produce knowledge and perspectives of climate-related human-ecological 
interactions uncommon to most climate research for communication promoting social learning across 
scales.           

Figure 1

Blue arrows represent the proposed route for circumnavigation
Green arrow represents the start of route
Yellow arrow represents the finish of route
Grey with Red outlined circles represent the research locations
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End results: 3.5

The inherent challenging aspects of assessing the impacts of climate-related change in coastal 
communities due to human-ecological diversity is difficult. This project is aimed at communicating my 
results of diverse human-ecological interactions with a changing climate that promotes social learning 
opportunities and refining research methods for investigating diverse impacts of climate-related change 
effecting human-ecological relationships. It is my assertion that disseminating this information through 
publishing academic literature, collaborating with other researchers and community members and 
presenting at climate change and human-ecology conferences will encourage the discovery of 
diversities and similarities among various coastal community's perceptions and adaptive capacities. 
Discovering and communicating this comprehensive information will provide a documented 
perspective on locally relevant adaptive capacities that will contribute to efficient social and scientific 
research techniques, economic investment in developing adaptive strategies, altering and diversifying 
cultural practices for resource management, creating educative initiatives within communities and help 
promote transparency and accountability in climate-related issues.      

Section 4: Researcher Qualifications

Academic qualifications: 4.1

I possess a Bachelors of Arts in Human Ecology from College of the Atlantic (2006) and a Masters in 
Professional Studies in Education from Cornell University (2012). During my undergraduate degree, I 
primarily studied marine biology, reproductive ecology in marine systems, animal behavior, field 
ecology and data analysis, life-history analysis and the philosophy of science. I acted as a research 
assistant for several years in biology and worked under a National Science Foundation grant as a CRUI 
fellow designing and conducting field research in marine ecology projects. I also performed as an 
evolutionary ecology consultant and collaborator with The Jackson Laboratory in life-history research 
focused on island populations of mice. I have completed several courses in all of these subjects as well 
as several courses in communicating science through literature and presentations. 

During my graduate degree program, I focused on the philosophy of education, diversity of learning, 
multicultural education, the history of education, research methods in social sciences, community 
development and creating educative environments through experiential field based curriculum. I also 
participated in a community research project and conducted various interviews focused on assessing 
the perspectives, attitudes and understandings of education across socio-economic scales. During the 
teaching component of this degree, I collaborated with educators in dramatically separated socio-
economic environments and during summers I was a program leader in adventure based education for 
youths also from diverse socio-economic backgrounds. My masters project paper is titled “Using 
Difference to Environ Educative Communities.” This manuscript discusses how individuals interact 
with their social and natural environments to create infinitely diverse cognitive associations that 
influence how they learn and how this diversity can be used to better educate individuals in a 
community.          
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Professional qualifications: 4.2

I have held field research positions with the Universidad Católica de Chile in Santiago, Chile studying 
social and behavioral structures in an endemic species of rodent and participated in the Comprehensive 
Everglades Restoration Project (CERP) studying the reproductive ecology of an endangered species of 
bird (Cape Sable Seaside Sparrow). In addition to these academic based positions, I performed for 
several years (semester dependent) as a captain, sailing master, marine ecology instructor, head of 
education and dive master for 3 different ocean-based education programs. The sailing vessels used in 
these programs range from 47-135 feet (14-41 meters) in length and from multi-hulled catamarans to 
traditional double masted wooden schooners. 

My maritime experience started at the age of 15. Since then, I have lived, worked and educated 
students at sea whenever not been actively enrolled as a student myself. I have been a United States 
Coast Guard licensed merchant marine officer (Master of Steam, Motor or Auxiliary Sail) for 14 years. 
I have operated a large number of commercial and pleasure vessels throughout this time, both sail and 
power driven. I have been a competitive sailor in dozens of nationally and internationally recognized 
regattas some of which were extreme offshore distance racing—requiring immense mental and physical 
discipline and stamina. I have also been a sailing master, marine mechanic, custom yacht carpenter and 
professional sailboat rigger. In the last 10 years, I can account for approximately 15,000 nautical miles 
(24,140 kilometers) traveled at sea on sailing vessels. In addition, albeit somewhat unrelated, I have 
completed and thoroughly documented 2 cross-continental cycling tours (over 7,000 miles/11,265km 
cycled) within a calender year (solo and with a companion) which requires excessive mental and 
physical conditioning and stamina. 

Section 5: Conclusions 

The need for an interdisciplinary approach to adaptations in climate change: 5.1 

The impacts of climate change discussed here are a reality. The difficulties in assessing adaptive 
capacities and developing strategies for adaptation are located in the inherent diversity of the temporal, 
spatial and social impacts associated with climate-related change. This diversity is not only derived 
from global geographic variations, but also from the individuals who reside in the geographic locations. 
The relationships between individuals and their natural environments influence cultural and 
commercial practices. Many climate change studies focus on empirically based data of the biophysical 
components, and where they do consider the individuals living in vulnerable locations, they often 
negate the cultures which have developed through close interaction and dependency on biophysical 
systems. During an interview (1996) with the esteemed anthropologist Roy Rappaport, he stated that 
“...humanity is a species living in terms of meaning in a world subject to laws.”  In other words, nature 
and humanity are commensurable and although the biophysical systems of climate change can be 
represented empirically the meanings, perspectives and awarenesses of individuals towards these 
systems are unavailable through many climate change investigations.

This project is predicated on the belief that by combining the empirical data in prominent climate 
change investigations with local individual's perceptions of a changing environment will produce an 
interdisciplinary assessment of adaptive capacities and develop locally relevant [efficient] strategies for 
adaptation. Discovering these perceptions cannot be accomplished from a distance by analyzing data on 
SLR, SSTs, GIS data or geographic displacement projections. It must be conducted through a 
thoughtful engagement with individuals and immersion in the daily practices of communities in order 
to better elucidate the cultural realities of adaptive capacities. 
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To prescribe adaptive strategies for communities without consideration for cultures developed through 
human-ecological interactions is unjust, inefficient and likely unsuccessful—potentially causing 
unnecessary violent cognitive and behavioral transitions. In order to avoid negligent research we must 
not only develop more accurate assessments of human-ecological relationships, but communicate these 
relationships to other concerned groups and individuals to inform policy recommendations and future 
research efforts.          

Coastal communities, especially the developing countries in this project, will be disproportionately 
effected by climate-related impacts: oceans directly reflect the results of building GHG emissions 
through SLR from rapid deglaciation and thermal ocean expansion, SST rises causing the degradation 
of coral reefs and fishery collapse and the increased frequency and intensity of weather events from 
climate-related change. Coastal communities are intimately connected to these biophysical systems and 
will likely suffer from saltwater inundation to limited freshwater sources, decreased biodiversity and 
productivity in coral reefs, declining fisheries and increased flooding from heightened storm surges. 
Through social immersion in coastal communities and [literally] physical immersion in the ocean 
currents that drive these impacts I will access an uncommon perspective on how individuals may adapt 
to climate change with cultural and behavioral diversification in resource management—potentially 
discovering more efficient strategies of adaptation to communicate to larger audiences for 
consideration when addressing the global response to climate change.
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Appendix A

Leg Nautical Miles Estimated Dates

2015
1.Wilmington, North Carolina, United 
States – Hamilton, Bermuda
2. Hamilton Bermuda – Ponta, Azores 
(Portugal)  
3. Ponta, Azores (Portugal) – Setugal, 
Portugal
4. Setugal, Portugal – Barcelona, Spain
5. Barcelona, Spain – Augusta, Italy 
6. Augusta, Italy – Suez, Egypt 
CONDUCTING RESEARCH IN 
THE ARAB REPUBLIC OF EGYPT
7. Suez, Egypt – Augusta, Italy
8. Augusta, Italy – Barcelona, Spain
9. Barcelona, Spain – Casablanca, 
Morocco 
10. Casablanca, Morocco – Canary 
Islands, Spain
11. Canary Islands, Spain – Dakar, 
Senegal 
CONDUCTING RESEARCH IN 
MAURITANIA, SENEGAL AND 
THE GAMBIA
12. Dakar, Senegal – Mindelo, Cape 
Verde
13. Mindelo, Cape Verde – Paramaribo, 
Suriname 

2016
CONDUCTING RESEARCH IN 
SURINAME, GUYANA AND 
FRENCH GUIANA
14. Paramaribo, Suriname – San Juan, 
Puerto Rico
15. San Juan, Puerto Rico – Cockburn 
Harbour, Turks and Caicos
CONDUCTING RESEARCH IN 
TURKS AND CAICOS
16. Cockburn Harbour, Turks and 
Caicos – Kingston, Jamaica
17. Kingston, Jamaica – Colon, Panama 
18. Colon, Panama – Isabela Island, 
Galapagos 
17. Isabela Island, Galapagos – Parapet, 
French Polynesia  
18. Papeete, French Polynesia – Pago 
Pago, American Samoa
19. Pago Pago, American Samoa – 
Funafuti, Tuvalu
CONDUCTING RESERACH IN 
TUVALU
20. Funafuti, Tuvalu – Kwajalein, 
Marshall Islands

680

1,947

802

769
706
1,010

1,010
706
709

540

835

454

1,906

1,001

374

*434

*631
828

*3,788

*1,431

*861

*1,133

March 1st – March 7th

March 9th – March 29th

March 31th – April 8th

April 10th – April 18th
April 18 – April 25th
April 27th – May 7th
May 9th – June 23rd (1.5 month 
average)
June 25th – July 5th
July 7th – July 14th
July 16th – July 23rd

July 25th – July 31st

August 2nd – August 11th

August 13th – November 30th (1.5 
month average in 3 locations)

December 2nd – December 7th

December 9th – December 29th

December 31st – May 15th (1.5 month 
average in 3 locations) 

May 17th – May 27th

May 29th – June 2nd

June 2nd – July 17th (1.5 month 
average)
July 19th – July 23rd

July 25th – August 2nd 
August 4th – August 13th 

August 15th – October 3rd

October 5th – October 20th

October 22nd – October 29th

October 31st – December 15th (1.5 
month average)
December 17th – December 29th 

This is the beginning of the tropical 
storm season in this area. Dates and 
destinations may vary, but I will 
attempt to reach safe harbor in the 
Solomon Islands, Papua New Guinea, 



2017
CONDUCTING RESEARCH IN 
MARSHALL ISLANDS
21. Kwajalein, Marshall Islands – 
Honiara, Solomon Islands
22. Honiara, Solomon Islands – Lea, 
Papua New Guinea
23. Lea, Papua New Guinea – 
Tacloban, Philippines
24. Tacloban, Philippines – Coron, 
Philippines
25. Coron, Philippines – Saigon, 
Vietnam
CONDUCTING RESEARCH IN 
VIETNAM 
26. Vung Tau, Vietnam – Singapore, 
Malaysia 
27. Singapore, Malaysia – Penang, 
Malaysia 
28. Penang, Malaysia – Galle, Sri 
Lanka
29. Galle, Sri Lanka – Male, Maldives
CONDUCTING RESEARCH IN 
MALDIVES
30. Male, Maldives – Toamasina, 
Madagascar
31. Toamasina, Madagascar – Richard's 
Bay, South Africa
32. Richard's Bay, South Africa – Cape 
Town, South Africa

This time of year is subject to 
inclement weather near South Africa. 
I will be beginning a trans-Atlantic 
route until the summer months. This 
time can be utilized for analysis, 
flights to the University of Norway 
and vessel repairs. 

2018
33. Cape Town, South Africa – 
Jamestown Harbour, St. Helena 
34. Jamestown Harbour, St. Helena – 
Cabedelo, Brazil 
35. Cabedelo, Brazil – Scarborough, 
Tobago
36. Scarborough, Tobago – Caracas 
Bay, Curacao
37. Caracas Bay, Curacao – Kingston, 
Jamaica 
38. Kingston, Jamaica – George Town, 
Cayman Islands
CONDUCTING RESEARCH IN 
CAYMAN ISLANDS
39. George Town, Cayman Islands – 
Nueva Gernoa, Cuba
40. Nueva Gerona, Cuba – Key West 
Florida, United States 
41. Key West Florida, United States – 
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*1,385

*921

*1,956

*700

*922

602

363

1,263

421

*2,251

1,363

918

*1,945

1,795

1,931

*535

517

*313

*204

*305

256

or remain in the Marshall Islands 
until weather windows are available.  

December 31st – February 12th (1.5 
month average)  
February 14th – March 1st

March 3rd – March 13th

March 15th – April 4th

April 6th – April 14th

April 16th – April 26th 

April 28th – June 12th (1.5 month 
average) 
June 14th – June 20th 

June 22nd – June 26th 

June 28th – July 11th 

July 13th – July 17th 
July 19th – September 2nd (1.5 month 
average)
September 4th – September 27th

September 29th – October 11th

October 13th – October 23rd

May 1st – May 21st

May 23rd – June 11th 

June 13th – July 3rd

July 5th – July 11th 

July 13th – July 18th

July 20th – July 24th  

July 26th – September 4th (1.5 month 
average) 
September 6th – September 9th 

September 11th – September 15th

September 17th – September 20th



Freeport, Bahamas
CONDUCTING RESEARCH IN 
BAHAMAS
42. Freeport, Bahamas – Miami 
Florida, United States 

Total locations visited: 42 (14 
Research locations) 

17

92

Total estimated nautical miles: 42,937

September 22nd – November 6th (1.5 
month average) 
November 8th – November 9th 

Total duration: 3 years, 8 months and 
9 days

*Mileages calculated using Google. All other mileages were calculated using nautical route data bases (e.g. Port World).
Appendix A is a general schedule of research and circumnavigation time-frames. These dates are subject to significant 
variation. I have used the average of 1.5 months (45 days) in each research location and a very conservative average speed 
of sailing (3.3 nautical miles/hour – 5 nautical miles/hour or 80 – 120 nautical miles/day of velocity made good) to calculate 
travel time between locations. I have also allocated a minimum of 2 days from the end of a leg to the beginning of the next 
to allow time for re-supplying and vessel maintenance.     
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