
 

 

CAMBIOS CLIMÁTICOS EN UKUPSENI, 
COMARCA KUNA YALA: 

INVESTIGACIÓN, PROYECCIÓN, Y EDUCACIÓN 
 

CLIMATE CHANGE IN UKUPSENI, COMARCA 
KUNA YALA 

RESEARCH, PROJECTIONS, AND EDUCATION 
 

APRIL 25, 2008 
 

JESSICA MURRAY & ÉLOÏSE OUELLET-DÉCOSTE 
 

MCGILL UNIVERSITY 
 
 



 2

EXECUTIVE SUMMARY 

Global warming refers to the heating effect of elevated greenhouse gas 
concentration in the atmosphere, an increase mainly caused by anthropogenic activity. 
Increasing the amount of atmospheric carbon dioxide (CO2) raises the amount of heat 
energy that can be stored in the atmosphere; the heat becomes trapped in the atmosphere, 
raising global air temperatures and changing the Earth’s overall climate. This “warming” 
trend results from the GHG emissions of industrial pollution, agricultural methods, and 
modern “conveniences” such as the combustion of fossil fuels in motor vehicles, among 
many other causes (Khandekar et al. 2005). The warming of the atmosphere is causing 
glaciers to melt, leading to a rise in global sea levels and subsequently flooding of low-
lying areas (González, 2000). Moreover, climate is becoming increasing unpredictable: 
patterns of precipitation are changing and the frequency and strength of extreme climatic 
events are increasing (González, 2000). Changes in global climate have significant 
impacts, and some areas are very vulnerable to these changes. Playón Chico, known in 
Kuna as Ukupseni, is a small island community that lies at <2m above sea level and is 
located in the semi-autonomous Comarca Kuna Yala, Panama (Anderson, 2008). 
Ukupseni is particularly vulnerable to climatic changes, such as in sea surface 
temperature, precipitation patterns, and sea level, due to the subsistence lifestyle of its 
inhabitants and their economic dependence on the environment. The following is the 
result of research conducted on climate change in the Comarca Kuna Yala, specifically 
the community of Ukupseni. The main objective was to contrast the current scientific 
knowledge about global warming with the perception of the inhabitants of Ukupseni.  

 
To achieve this goal, a scientific review and field research in the community of 

Ukupseni were undertaken. A vulnerability assessment of the community of Ukupseni 
was completed. Information about the causes and consequences of climate change at 
global and local scale was gathered, and data and models illustrating changes in sea 
temperature, precipitation, and sea level in Ukupseni during the past twenty years were 
compiled. The data was treated to determine whether significant changes have occurred 
in these variables. There was a significant increase in variability of precipitation amount 
in the Comarca region over 1992-1997, according to data measured at the Galeta Marine 
Research Station of the Smithsonian Tropical Research Institute (STRI) (R2=0.6564). A 
nearly significant increase in sea surface temperature also occurred, according to data 
from the Galeta and former San Blas Research Stations of STRI (R2=0.462); however, 
there are several noted issues regarding the consistency of the data used for this statistic. 
Finally, since 1910, there has been an increase in sea level of 15cm in the Comarca Kuna 
Yala, and an increase of 3cm over the past 20 years. 

 
Intergovernmental Panel on Climate Change (IPCC) models were used to predict 

the potential impacts of climate change in Ukupseni. Central predictions include a 
continued increase in sea surface temperature and resulting increase in coral bleaching 
events, greater variance in annual precipitation levels and higher frequency of extreme 
weather events, and a continued increase in sea level.      
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The field research included 22 interviews, which were conducted among 5 key 
groups (women’s cooperative, fisherman, school staff, youth and traditional leaders) in 
Ukupseni to understand specifically the local perspective of climate change and the 
perceived impacts of it on their livelihood and culture. Although only a few of the 
interviewees had heard of global climate change, they had all observed some form of 
local climate change about which they expressed concern for the future. Changes in 
precipitation patterns and increase in average temperature were the two main reoccurring 
themes, of which the main concern was the impact on the local agricultural productivity 
that is essential for subsistence and income generation. Concerns about rise in sea level 
resulting in flooding of the community were also central. Most informants were aware of 
the importance of coral reefs for the community and for the marine ecosystems. Many 
pointed to anthropogenic causes of these changes, such as pollution and solid waste; 
however, few were able to associate climate change with increasing atmospheric 
concentration of CO2. 

  
The education of the community on the issue of climate change is of great 

importance due to the drastic implications it will have on them in the near future. An 
information package was developed for the Fundación Dobbo Yala on this topic; its 
writing was guided by the interview results. Understanding the issue will be the first step 
for the community, and the information package is intended to serve as a basis to the 
mitigation and adaptation efforts of the Congress of Ukupseni. 
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RESUMEN EJECUTIVO 

El Calentamiento global se refiere al aumento en la concentración de gas del 
efecto invernadero en la atmósfera, un aumento debido principalmente a actividades 
antropogénicas. Por el acrecentamiento en la cuantidad de dióxido de carbono (CO2) en la 
atmósfera, la cuantidad de calor que puede ser almacenado en la atmósfera aumenta; el 
calor no pudiendo salir más de la atmósfera, sube la temperatura global del aire, 
cambiando el clima del planeta. Este calentamiento es el resultado de la emisión de gas 
del efecto invernadero por la polución industrial, la agricultura y las “comodidades” 
modernas, como la quema de combustibles fósiles, entre otras causas (Khandekar et al. 
2005). El calentamiento del planeta causa el derretimiento de los glaciares, resultando en 
el subimiento del nivel global del mar y subsecuentemente la inundación de tierras bajas 
(González, 2000). Además, el clima esta volviéndose cada vez más impredecible: los 
padrones de precipitaciones están cambiando y la frecuencia y la fuerza de los eventos 
climáticos extremos están aumentando (González, 2000). Cambios en el clima del planeta 
tienen impactos significantes, y algunas áreas son más vulnerables a estos cambios. 
Playón Chico, conocido como Ukupseni en el idioma Kuna, es una pequeña comunidad 
isleña ubicada a menos de 2m arriba del nivel del mar y localizada en la semi-autónoma 
Comarca Kuna Yala, Panamá (Anderson, 2008). Como los habitantes de Ukupseni 
dependen en la naturaleza por su estilo de vida de subsistencia y como fuente de ingreso, 
la comunidad es particularmente vulnerable a cambios en la temperatura a la superficie 
del mar, en los padrones de precipitaciones y en el nivel del mar. El reporte que sigue es 
el resultado de una investigación sobre los cambios climáticos en la Comarca Kuna Yala, 
específicamente en la comunidad de Ukupseni. El objetivo principal era de contrastar el 
conocimiento científico actual sobre el calentamiento del planeta con la percepción de los 
habitantes de Ukupseni de cuya tema.           
  

Para lograr esta meta, una evaluación de vulnerabilidad en la comunidad de 
Ukupseni fue completada por medio de una revisión científica y una investigación de 
campo en la comunidad de Ukupseni. Información sobre las causas y las consecuencias 
de los cambios climáticos los niveles global y local, y datos ilustrando cambios en el 
nivel y la temperatura del mar y en los padrones de precipitaciones en Ukupseni durante 
los últimos 20 años fueron juntados. Los datos fueron tratados afín de determinar si 
ocurrieron cambios significativos en estas tres variables. De acuerdo con los datos 
cosechados en la Estación de Investigación Marina de Punta Galeta parte del Instituto de 
Investigación Tropical Smithsonian (STRI), sucedió un aumento significativo en la 
variabilidad de la cantidad de precipitaciones in la Comarca entre el 1992 y el 1997 
(R2=0.6564). También, ocurrió un aumento casi significativo en la temperatura a la 
superficie del mar, según los datos de Punta Galeta y de la antigua Estación de 
Investigación del STRI en San Blas (R2=0.462); Sin embargo, existen varios problemas 
notados en cuanto a la coherencia de los datos utilizados para estas estadísticas. 
Finalmente, desde 1910, el nivel del mar subió de 15cm en la Comarca Kuna Yala, de lo 
cual sucedió un aumento de 3cm en los últimos 20 años. 
  

Los modelos del Panel Intergubernamental sobre los Cambios Climáticos (IPCC) 
fueron usados para predecir los impactos potenciales en Ukupseni durante los próximos 
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100 años. Las predicciones principales incluyen un aumento continuo de la temperatura a 
la superficie del mar resultando en el blanqueamiento de los corales, más variabilidad en 
el nivel anual de precipitaciones y un aumento en frecuencia de eventos climáticos 
extremos, y el subimiento continuo del nivel del mar.  
  

La investigación en el campo incluyó 22 entrevistas, las cuales fueron conducidas 
entre 5 grupos claves (asociación de mujeres, buceadores, junta escolar, jóvenes y 
dirigentes tradicionales) in Ukupseni para entender específicamente la percepción local 
de los cambios climáticos y sus impactos en la vivencia y la cultura en la Comarca Kuna 
Yala. Aunque solamente algunos de los entrevistados habían escuchado de los cambios 
climáticos globales, todos han observados algunos tipos de cambios en el clima local, los 
cuales los preocupaban en cuanto al futuro de su comunidad. Cambios en los padrones de 
precipitaciones y aumento en la temperatura promedia fueron los dos temas principales, 
de los cuales la preocupación central era el impacto en el rendimiento agro-pecuario, 
esencial para la subsistencia y la generación de ingreso. El subimiento continuo del nivel 
del mar también es una fuente de preocupación para la comunidad. La mayoría de los 
entrevistados eran conscientes de la importancia de los arrecifes de corales para la 
comunidad y los ecosistemas marinos. Finalmente, muchos indicaron causas 
antropogénicas para estos cambios, como la contaminación por la basura, por lo tanto, 
pocos asociaron los cambios climáticos con el aumento de la concentración atmosférica 
de CO2. 

 
La educación en la comunidad sobre el tema de los cambios climáticos es de alta 

importancia debido a las implicaciones dramáticas que causaron en Ukupseni en el futuro 
cercano. Entonces, un folleto informativo sobre los cambios climáticos fue desarrollado 
para la Fundación Dobbo Yala tomando guiándose en los resultados de las entrevistas. 
Entender el tema será el primer paso para la comunidad, y el folleto informativo fue 
desarrollado para servir como base a los esfuerzos de mitigación y adaptación por parte 
del congreso de Ukupseni. 
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Internship Details 

The Host Institution associated with this project was Fundación Dobbo Yala 

Address: 

Urb. Linares, Nvo. Reparto El Carmen, Casa Nº 13 –B Apartado 

Postal Nº 0816 - 04014, Zona 3, Panamá, Rep. de Panamá 

Telephone: (507) 261-7229 

Fax: (507) 261-6347 

Supervisor: 

Heraclio López 

Telephone: +507 261-7229 

Email: edigibali@cwpanama.net 

Fundación Dobbo Yala (FDY) was founded in 1990 as an indigenous non-

governmental organization (Fundación Dobbo Yala, 2007) with the motto “indigenous 

development and conservation of natural resources”. The vision of the foundation is to be 

a leading indigenous organization in the promotion of the integral rights of the rural 

native population, in both the territorial and shared environments, that prompts the 

sustainable human development of native towns and rural communities including in 

developing their own identity and their identity as part of a multicultural, pluralistic State 

(García, 2006). Through its work, the Dobbo Yala is promoting the establishment of 

development and conservation projects, the strengthening and consolidation of traditional 

social structures and the search for alternative autonomous income generating activities. 

The organization is composed of indigenous professional from a variety of ethnic and 

academic backgrounds. They have a history of activity throughout the semi-autonomous 
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Comarca Kuna Yala and with other indigenous groups of Panama, ranging from land-

claims activity to conservation of traditional medicinal plant knowledge to ethno-

ecotourism projects. They have also hosted interns from McGill University for the past 9 

years. One of the issues FDY is currently dealing with in indigenous communities is the 

impact of global warming on coastal, and especially island, settlements.  

The authors of this report spent thirty-five (35) days working on this project in 

Panama City and ten (10) days in the field, i.e. in the community of Ukupseni, Comarca 

Kuna Yala, under the supervision of FDY. 
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Literature Review  

Global Warming 

Global warming refers to the heating effect of elevated greenhouse gas 

concentration in the atmosphere, an increase mainly caused by anthropogenic activity 

(Khandekar et al. 2005). This rise in the concentration of greenhouse gases (GHGs) 

causes an increase in atmospheric absorption of re-emitted solar energy (Khandekar et al. 

2005). Increasing the amount of atmospheric carbon dioxide raises the amount of heat 

energy that can be stored in the atmosphere; the heat becomes trapped in the atmosphere, 

raising global air temperatures and changing the Earth’s overall climate (Khandekar et al. 

2005). This “warming” trend results from the GHG emissions of industrial pollution, 

agricultural methods, and modern “conveniences” such as the combustion of fossil fuels 

in motor vehicles, among many other causes (Khandekar et al. 2005). The average global 

air temperature increase over the past two decades is estimated to range from 0.16°C to 

0.20°C per decade, while the overall change for the twentieth century is 0.6°C 

(Khandekar et al. 2005; Lewis, 2005).  

Ukupseni 

Climate change has far-reaching effects, and certain locales are affected in 

different ways than others depending on local geography, culture, economic structure, 

and other factors. Playón Chico, known as Ukupseni in the Kuna language, is an island 

community located in the semi-autonomous Comarca Kuna Yala, Panamá. Ukupseni lies 

at <1m above sea level (Anderson, 2008). The community is one of the many with which 

Fundación Dobbo Yala is working for the promotion of sustainable human development. 

The population of the island is approximately 2000 people, 45.58% of which being 
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children (Plan Estratégico Comunitario Participativo, 2004). Economically, Ukupseni 

relies heavily on both agriculture and fishing; however, sea products are the principle 

food source and export for the community (Ventocilla et al. 1995). Lobster is the primary 

sea product, with production at 1500lbs/month, followed by octopus and centello at 

1000lbs/month each (Ventocilla et al. 1995). Ukupseni is particularly vulnerable to 

climate change, especially regarding the impacts of changes in sea level, sea surface 

temperature and change in precipitation patterns due to the subsistence lifestyle of its 

inhabitants, and for other reasons also. 

Sea Level & Flooding 

According to the Intergovernmental Panel on Climate Change (IPCC), small 

islands, such as those of the Comarca Kuna Yala, are particularly vulnerable to global 

warming because those that lie at less than 3-4m above sea level face the threat of 

flooding and inundation as a result of sea level rise (IPCC, 1997). Higher rates of erosion 

and precipitation levels will likely result in coastal and island land loss. In Ukupseni, 

these present a danger to the population, who do not live in structures built to withstand 

these stresses. Moreover, the island, lying at < 1m above sea level, could easily be 

completely flooded in the event of even a small rise in sea level.  

 

Sea Surface Temperature & Coral Reefs 

Additionally, the highly vulnerable marine ecosystems based upon coral reefs that 

surround selected small islands are particularly sensitive to sea surface temperature 

changes (IPCC, 1997). In the Caribbean Sea, many coral systems live near their limits of 

temperature tolerance. Sea surface temperature rise outside the normal seasonal range can 
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bleach corals and have detrimental effects on their reproductive success, leading to higher 

mortality rates.  Ukupseni’s strong reliance on the fruits of the sea and dependence on the 

stability of the marine ecosystem makes the community economically vulnerable to 

climatic changes caused by global warming. Sea surface temperature changes are a major 

issue for the fishing community; if the coral reef productivity declines, the stability of the 

ecosystem is at risk. Furthermore, increased sea surface temperatures put lobsters at 

higher risk for disease, and can cause large-scale die-offs of regional populations (Bangor 

Daily News, 2007). If lobster productivity declines, the stability of Ukupseni’s economy 

is at risk.  

Precipitation Patterns 

Finally, changing precipitation levels are projected to cause increased erosion on 

the island; no crops are grown on the island, but again, with it being so close to sea level, 

erosion will have a great impact on the small island’s large population (IPCC, 1997). The 

population of Ukupseni relies on agricultural production both for consumption as well as 

a source of income. Changes in precipitation patterns could thus affect the productivity of 

the land, which could significantly affect the quality of life in the community. An 

increase in the frequency and force of extreme climatic events could also affect the 

agriculture by removing fertile topsoil through erosion. Moreover, increased precipitation 

can cause the rivers to swell. Many crops are grown along the river bed, such as corn, 

yucca and plantains. Inundation could thus result in the destruction of these crops, 

essential for subsistence and income generation.    
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Paper Outline 

The objective of this project is to conduct research about climate change in the 

Comarca Kuna Yala, more specifically the community of Ukupseni. This study is 

interested simultaneously in the Kuna perspective of the issue as well as the current 

scientific knowledge. To develop the first part of this project, interviews in the 

community among five (5) key groups were carried out. In addition, research was 

conducted in different institutions of Panama and international agencies the current 

scientific state of knowledge regarding the effects of climate change globally and locally, 

focusing on changes in precipitation patterns, sea level and temperature, as well as coral 

bleaching.This paper will present the results of  four month-long academic and field 

research. The questions this study addressed and the justification behind the project will 

be presented. Then, the methodology used will be described, followed by the limitations 

encountered in the process. Finally, it will present the results, including a summary of the 

interviews conducted in the field, the data collected and the climate change projections 

made, the general significance of these changes (past and future) as well as the 

information package about climate change that was developed for the community of 

Ukupseni.      
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Issues Addressed  

The divide between the scientific community and the people of Ukupseni is 

significant in terms of their comparative levels of understanding of climate change. This 

project aims to contrast these two perceptions of the issue, through understanding 

specifically the Kuna perspective on global warming and reviewing scientific knowledge 

about climate change at a global and local scale. This study looks to evaluate changes in 

sea level, precipitation, and sea temperature in Ukupseni during the past twenty years, as 

these are three aspects of climate change, which have and will continue to affect the 

prosperity of the Kuna people. It also aims to complete a vulnerability assessment of 

Ukupseni, with these aspects as its focus. It will make projections into the future to 

determine the potential impacts of climate change on the community as well as in the 

Comarca Kuna Yala using various IPCC climate models, again with a focus on sea level, 

precipitation, and sea temperature, so that the community may anticipate and adjust to 

future changes. Additionally, the project aims to use these measurements and projections 

to create an informative package on climate change for the community, at the request of 

the host institution.  
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Justification 

As discussed in the introduction, there are the many issues related to climate 

change threatening the community of Ukupseni, according to Western science. However, 

the impacts of climate change are not at the forefront of community priorities; the Plan 

Estratégico Comunitario Participativo (Comunidad Playón Chico, 2004) does not even 

address climate change as one of the main areas of concern for the community. The 

inhabitants of the island are not aware of climate change as a global phenomenon 

threatening both their lifestyle and livelihood. Nonetheless, they have observed important 

changes in the climate, mainly regarding season predictability and species extinction, and 

are concerned about the effects of such changes. It is therefore important to complement 

the Kuna observations with the “scientific” knowledge in the near future, so that the 

community may effectively deal with the climate-related obstacles they will face in the 

coming years. The goal of this project is to develop an educational document to inform 

the community about climate change and its effects of its livelihood, which will serve as 

a basis to mitigation and adaptation efforts on the part of the Congress of Ukupseni.  
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Methods 

The purpose of the project was to conduct a vulnerability assessment of Ukupseni, 

Comarca Kuna Yala, regarding climate change in order to develop an information 

package for the community. The authors are interested simultaneously in understanding 

the Kuna perspective of the issue as well as reviewing the current scientific knowledge 

about climate change at a global and local scale, including researching the scientific 

literature and analyzing data. 

Field Interviews 

In order to inform the scientific review and data analysis, some field research 

aimed at understanding the local perception of global warming of the inhabitants of 

Ukupseni was first performed. Two visits to the field were taken to conduct interviews. 

These efforts were focused on 5 key groups: the women’s cooperative (Asociación de 

Mujeres), fishermen (buceadores), the community youth (Jovenes), the school staff 

(Junta Escolar), and traditional leaders (Dirigentes Comunitarios). These key groups 

were chosen during a meeting with the project supervisor at Fundación Dobbo Yala, with 

the aim of representing through the sample the greatest portion of the whole adult 

population, defined as 15 years old and above, while reaching out to specific groups that 

were believed to be able to provide the study with useful insights. The number of people 

interviewed per group varied from one to seven, depending on many factors, the principle 

one being availability. Those interviewed included two (2) fishermen, one of which was 

the president of the fishermen cooperative. Among the women’s cooperative, three (3) 

members were interviewed, including the president. As for the youth, a group of five (5) 

teenagers was interviewed at one time, a student of the marine course and later, the leader 
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of the youth group. In the school, interviewers met with the director and six (6) teachers, 

including the biology, environmental sciences and agriculture teachers. Finally, the Saila 

Segundo, the second highest-ranking elected official at the community level, was 

interviewed as a representative of the traditional leaders. Furthermore, three (3) 

informants that did not belong to any of the key groups were interviewed whom the 

interviewers felt could provide the study with useful additional insight. These individuals 

included a hunter, an employee from the NGO Balu Uala, which protects coral reefs, and 

a retired geography teacher who is also a prevalent figure in the community.  

Each informant was asked a series of seven open-ended questions that had been 

prepared prior to the visits to Ukupseni and revised by the project supervisor, sr. Heraclio 

López, and a colleague from the Fundación Dobbo Yala, sr. Heraclio Herrera (See 

Appendix A). 

Through these questions, the study aimed to understand what changes in 

precipitation patterns, sea level, and sea temperature the community members had 

observed in the past twenty years, and the impacts they felt such changes could have on 

their community. Furthermore, several questions were aimed at assessing the level of 

knowledge regarding the causes and the global consequences of climate change and the 

extent of understanding links between global causes and local impacts. The interviews 

were conducted over the course of two visits to the field, for a total of eight (8) days. All 

the interviews were conducted in Spanish and the services of a translator, Luis Layans, 

were used when necessary. The answers were recorded on paper. Once completed, the 

interviews were analysed and summarized in order to paint a broad picture of the 

perception of the inhabitants of Ukupseni regarding the effects of climate change in their 
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community. These summaries were then used in conjunction with the scientific review 

and data analysis conducted to develop the information package for the community. 

Moreover, the interview summaries were given to the Fundación Dobbo Yala so that the 

information gathered in the field could be used as a resource for further work in the area 

on climate change.    

Scientific Review and Data Analysis 

Research of the current scientific knowledge of climate change was conducted 

focusing on three major themes. First, the causes of climate change were looked at, 

including the greenhouse effect and the increase in the atmospheric concentration of 

carbon dioxide and other greenhouse gases since the Industrial Revolution. Various 

institutions were consulted, including the United Nations (UN), the Intergovernmental 

Panel on Climate Change (IPCC) and the Smithsonian Tropical Research Institute 

(STRI).  

 Second, the consequences of climate change globally and locally were researched. 

The main changes occurring globally due to rising temperature were studied, followed by 

an examination of the implications of these changes for the Caribbean Sea and the 

Comarca San Blas. The investigation focused on the changes in sea level and temperature 

as well as precipitation. Information and data from the institutions mentioned above as 

well as from the Autoridad Nacional del Ambiente (ANAM) and Cathalac were used to 

compile a comprehensive review of the changes that have occurred in the past 20 years in 

the region of Ukupseni. Moreover, data from the Smithsonian’s Galeta Island Marine 

Education Center and the former San Blas Field Station were compiled and analyzed to 

determine if significant changes in sea temperature and precipitation levels had occurred 
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over the past 20 years at two points along the Caribbean coast of Panama, one in the 

Comarca Kuna Yala (San Blas) and one situated just west of the Comarca’s border 

(Galeta).  

Third, an assessment of the predicted impacts of climate change in Ukupseni and 

the Comarca Yuna Kala over the course of the next one hundred years was conducted 

using models from the IPCC that estimate global changes according to different 

“emission scenarios.” These scenarios were developed to predict future anthropogenic 

greenhouse gases emissions. They are based on numerous driving forces, including 

population growth, economic development, energy supply and use, land-use patterns, and 

a host of other human activities (IPCC, 2001). Quantitative and qualitative estimates of 

the changes expected in Central America over the course of the next 100 years were 

found through the IPCC and the UN and applied to the Comarca Kuna Yala region (IPCC 

2001). Finally, scientific papers on coral reef ecology in the Caribbean Sea were used to 

estimate the risk of coral bleaching and disturbance of marine ecosystems in the Comarca 

Kuna Yala and around Ukupseni (Andrefouet & Guzman, 2005; Guzman et al., 2002; 

Guzman, 2003; IPCC, 2001).   

Development of Information Package 

Once the field interviews, scientific research, data analysis, and projections were 

completed, a comprehensive information package directed at the community was created 

using the determined data and compiled information in which the two perspectives of 

“scientific” and Kuna were contrasted and compared (Appendix 1). The information 

package was designed for educational purposes. To facilitate understanding, the package 

was written in Spanish using simple language, as well as illustrations and diagrams. Upon 
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completion, a first draft was taken to Ukupseni were the traditional leaders revised it and 

provided some feedback. The document was then taken back the Panama City, where it 

was revised and the necessary changes were made before printing the final version. This 

version was then handed to the Fundación Dobbo Yala, which will distribute five copies 

to Ukupseni, directed specifically at the Sailas, the school teachers, and the different 

professionals among the community, and also one copy to the ANAM Climate Change 

department. 

Code of Ethics 

The entire whole research process was conducted following the basic guidelines 

of power, equity and respect of the “Protocol for Research in Panama’s Indigenous 

Community” published in 2006 by Cansarí et al. and in complete awareness of the 

McGill Code of Ethics for research involving Human subjects. A series of steps were 

undertaken to ensure that the research was conducted ethically.  

First, permission from the community congress of Ukupseni was obtained to 

conduct the research. Upon each trip to the community, interviewers presented to the 

traditional leaders (Sailas) the goals of the visit, the implications of the work and the 

length of their stay. Throughout the visits updates were provided to the traditional leaders 

about the progress thus far and the project’s future plans, in order to ensure that the 

community was fully aware of all activities.  

Second, one day before conducting each interviews, the translator sought 

permission from the informants and clearly explained in Kuna the implications and 

expectations of participating in the research. Community members thus had the freedom 

to participate or not. At the beginning of each interview the project was clearly explained, 
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including its objectives, methodology, and the conditions of participation. Proper oral 

consent was obtained from each participant before starting an interview.  

Finally, upon completion of the information package, interviewers returned to the 

community to obtain validation from the traditional congress. The document was revised 

by the traditional leaders (Sailas) who gave feedback about the work. Such comments 

were then incorporated into the final version. Copies of the final product were distributed 

to the traditional congress through the host NGO, Fundación Dobbo Yala, which also 

received a copy.   
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Limitations Found  

Field Interviews 

 The project was divided into two main aspects, during each of which unique 

obstacles and limitations were encountered. The first part of the project consisted of 

working in Ukupseni itself to understand the Kuna perspective on climate change. During 

this time, interviews were conducted with various community members who spoke Kuna 

as their first language, and some who spoke Spanish as a second language. A language 

barrier was often present since the interviewers only spoke Spanish; this problem was 

solved through the use of a Kuna translator. This method still had faults, though, since it 

was obvious that, at times, the translator inserted their own interpretations of the 

questions being asked and their respective responses when performing the translations to 

both the interviewees and interviewers. Still, it has been determined that the general 

results of the community interviews were not nearly tarnished by this to the point where 

they were unrepresentative of the interviewees’ general comprehension of climate 

change. A great portion of the interviewees did speak Spanish, which aided in the 

accuracy of recording the interview proceedings. 

 As with any study set in a real society, limitations exist with the desired 

interviewees’ availability. In this case, scheduling limitations occurred at both the 

community and individual levels. Community events, such as annual festivals, impeded 

interviews from being conducted over certain visits to Ukupseni. On a smaller scale, 

individuals of certain key groups were unavailable for interviews at long intervals at 

different points during the day; for instance, fishermen were unavailable from mid-

morning to late afternoon, and women were often occupied near mealtimes when food 
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preparation was occurring. Each Tuesday afternoon a community congress is scheduled, 

with a mandatory attendance policy for all community members, and there are additional 

congresses for men and women separately at different times throughout the week.  

This obstacle was overcome by clarifying expectations to in advance regarding the 

study’s goals, including how many people and from which groups needed to be 

interviewed, when the interviewers were available to come to the community, and when 

the community as a whole was generally available. A major benefit of having a local 

translator and guide was that he knew when desired interviewees were available and 

when community events occurred, so during the short time interviewers visited the 

community, time was dealt with very efficiently and the goals for interviews were met. 

Additionally, the guide asked for interviews in advance, which assisted in finishing the 

interview process quickly. Limitations on the interviewers included high cost of travel 

and limited time for travel to Ukupseni, and required the interviewers to plan and set 

goals prior to arrival.  

Scientific Review and Data Analysis 

 The second part of the study, scientific data analysis, presented its own 

challenges. The issue of climate change has come to the forefront of scientific concern in 

recent years; accordingly, long-term data collection on aspects of climate change has not 

been undertaken in a consistent manner in many parts of the world. Due to the 

inaccessibility of the Comarca Kuna Yala region, the isolation of Ukupseni, and the low 

priority of measuring climatological data in the region, sea temperature, sea level, and 

precipitation patterns have not been recorded continuously there for the past twenty 

years. Even where data exists, there are often holes, and as technology has progressed, 
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the quality and accuracy of the data has changed making it a challenge to compile a 

continuous data set for the region and analyze whether or not a significant change in any 

of these three components has occurred. To complete the study, multiple sources were 

therefore consulted to compile an overall data set and evaluate long-term changes.  

 Data sets of daily sea temperature and precipitation measurements were found 

from two STRI sites in and near the Comarca Kuna Yala, though these presented their 

own issues. Sea temperature data was measured at either site in the form of daily 

averages, some of which were calculated over a period of 2 hours and others over 24 

hours. The data were collected using different types of temperature measurement tools 

both at either site and at each site over time, each tool having a unique error value. 

Finally, many holes in the data existed where no measurements were taken in the past, 

thus this study was limited to examining the most complete data set—that of the years 

1994 through 1998—despite the fact that incomplete data exists from 1988 to 2007 at one 

site. This was performed to minimize possible error. Nonetheless, this method limits the 

scope of the results, and it is recommended that a more complete, uniformly collected 

data set over a greater period of time is examined in further studies to create a stronger 

conclusion than that found through this study. 

 To create the most comprehensive results of trends in precipitation, data sets from 

two STRI stations were used by looking at the same years of data from both stations. This 

limited the study to only examining precipitation levels over the years 1992 to 1997, the 

only years of data collection at one station, whereas data measurements existed at the 

other station from 1988 to 2006. Again, it is recommended that future studies use a more 

complete set of data to determine long-term trends in precipitation levels.  
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 Looking to future trends, it was a challenge to develop predictions as to what 

changes in climate would be specifically for the Comarca region, and nearly impossible 

on the even smaller scale of Ukupseni. Global models that estimate future climate 

changes have been developed, but regional models of this nature are less advanced. 

Efforts are currently underway in the scientific community to create models that will give 

projections at a higher resolution, but difficulty associated with this process has arisen 

with the different types of variables involved in local climate change predictions 

compared to those on the global scale. When global models are applied on a regional 

level the results are not as accurate as if a model with a higher resolution were employed 

for this purpose. Thus, once developed, regional climate change models will provide 

better, likely more accurate projections for the future of Ukupseni and the Comarca Kuna 

Yala.   

General Lessons Learned 

 In general, fulfilling this study forced the authors to change their expectations, 

increased their patience with the scientific process, and most of all to become very 

grateful for the time spent in Ukupseni and the opportunity to change their world view. 

Above all, the importance of patience, preparation, and an open frame of mind were 

highlighted through the experience of completing the study.  
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Results 

Results: Interview Summaries 

Through the 22 interviews conducted in Ukupseni over the course of the visits, a 

broad picture of the Kuna perspective of climate change and the implications of such 

changes in their lifestyle and livelihood was painted. Although only several community 

members interviewed had heard of global climate change, every participant had observed 

some form of change in the climate about which they expressed concerned for the future 

of their community. The following summaries, listed by theme, are based on analysis of 

the answers to each question. 

Global Warming 

The majority of interviewees had heard of global warming before, but the general 

level of understanding of the issue was limited. The main phenomenon observed was the 

increase of mean temperature in the community compared to the past. Some informants 

had a better understanding of the issue than the average. They were able to explain that 

global warming was the result of atmospheric contamination and smoke produced by 

human activity. However, the extent of their knowledge was still limited. Others linked 

global warming to the hole in the ozone layer. Though this is an important problem 

caused by human activity, one is mistaken to believe that it is the cause of the global 

warming.  

In general terms, the understanding of global warming in Ukupseni is limited, 

although the school teachers and youth were clearly more knowledgeable of the scientific 

facts, but were still mistaken at times.    
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Local Climate Change 

The changes observed in Ukupseni were all described as negative by the 

interviewees. The presence of garbage in the community, mainly along the shore, is the 

issue about which the informants expressed most concern. Many people mentioned the 

abundance of garbage nowadays compared to the past and how it is polluting the beaches 

and the shores. Others also commented on how the garbage is killing animals. They 

linked the extinctions of some species that used to be common in the area to the increase 

in abundance of garbage.  

Another important change that was mentioned often was the change in seasons 

and precipitation patterns. Many explained that the quantity of rain occurring during the 

dry season was increasing while it was decreasing for the wet season. Many also said that 

when it was raining, it was at a much greater intensity than in the past. Some informants 

also mentioned that the rivers were drying because of the heat.  

As for the causes of these changes in climate, some interviewees blamed human 

activities, such as garbage pollution and deforestation.    

Precipitation 

The main change in precipitation mentioned was related to the seasons, which 

used to be, according to our informants, well defined and predictable. During each 

interview, changes in precipitation patterns were brought up by interviewees. 

Regarding the impacts of such changes on the community, the majority of the 

informants talked about an increase in flooding in the village. For some, these floods are 

the result of rising sea levels, while for others they are caused by increase in rainfall or by 

swelling of rivers out of their riverbed. Moreover, some talked about the impacts of these 
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changes on local agriculture. On one hand, many expressed concern about the agricultural 

yield in the case that not enough rain falls during the wet season and the soil dries. On the 

other hand, a few informants described how the soil along the river shore is greatly fertile 

and, thus, used to plant various staples central to the local diet, such as corn, plantain and 

yucca. If the rivers were to swell out of their beds, this resource would be taken away.  

Melting Glaciers 

In general, the level of knowledge about the melting of the glaciers due to global 

warming is limited throughout the community and is concentrated in a few of the key 

informant groups. Almost all of the teachers had at least a basic understanding of the 

topic. None of the women nor the youth had hear of the phenomenon. As for the 

fisherman, hunters and employees of the NGO Balu Uala, they had heard of glacier 

melting through the radio, but their knowledge of the issue was very limited. In general, 

those who had heard of the melting of glaciers were aware that it caused the rise in global 

sea level, increasing the risk of flooding in Kuna Yala. 

Sea Temperature 

  Few of the interviewees had perceived a change in sea temperature. Such result is 

normal, because even if a it had occurred, less than one degree Celsius of change is 

barely noticeable to humans whereas it can have important consequences on marine 

ecosystems.  

  Some, however, were aware that a change in sea temperature could cause the 

extinction of some marine species.  
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Sea Level 

The majority of the people interviewed mentioned that the sea level had increased 

and that the water was now reaching higher up along the island’s edges during high tides. 

The principal consequence of this phenomenon on the community was flooding. 

If the community is inundated the streets become filled with water, impeding in the 

ability of community members to move around; thus, people cannot go work, and kids 

and youth cannot go to school to learn. Furthermore, some informants commented on 

complete inundations of low-lying islands that have occurred near Cartí, located in the 

western end of the Comarca Kuna Yala. 

Marine Ecosystems and Coral Reefs 

The majority of the interviewees had perceived changes in marine ecosystems, 

mainly regarding their structures. Many described extinctions of species that used to be 

common, such as starfish and sea turtles. Moreover, many people mentioned how new 

species are arriving near the community, species that had never been seen in the region 

before, such as whales. 

Almost all of the informants were aware of the impact of community activities on 

the marine ecosystems. Some described the use of corals to expand the community’s land 

area, prompted by population growth pressure on the island, and explained how such 

practices contributed to the extinction of corals. Others also mentioned the uncontrolled 

harvesting of lobsters. This practice has important repercussions on the local lobster 

population. There was a general agreement about the fact that the fish found in the area 

are currently significantly smaller than they were in the past, and fishermen need to go 

out at sea much further way from the community to encounter good catches.   
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Corals are understood to be extremely important for the community, fulfilling two 

central roles. First, they serve as a natural barrier for the community, protecting it from 

the tides and storms. Second, the corals are understood to be shelters for lobsters and fish, 

providing them protection for reproduction and feeding. Many of the informants were 

aware that if coral reefs disappear, marine animals and fish will as well, which would be 

problematic for the community since the sea is the principal source of protein in the local 

diet and a main economic resource. 

 Scientific Review and Data Analysis 

Over the past twenty years, Ukupseni has experienced several aspects of global 

climate change. Rising sea temperature and increasing unpredictability of precipitation 

levels and patterns are affecting the community as a whole. To analyze the significance 

of these changes, daily data measurements of sea temperature and precipitation levels 

from two STRI research stations in Panamá, the former San Blas Research Station on an 

island 20km off of Punta San Blas in the Comarca Kuna Yala, and the Galeta Island 

Marine Education Center 10km outside of Colón in Colón Province, were treated.  

Sea Temperature 

Daily sea temperature measurements were recorded at both STRI stations on a 

continuous basis from 1994-1998. An ANOVA test was performed with yearly averages 

from each station; there was no significant difference found between the measurements at 

either station (p=0.496). Another ANOVA was performed to determine if there was a 

significant difference between the sea temperature of 1994-1998, using the paired 

samples from either station as groups; there was a significant difference between the sea 

temperature of different years (p=5.29E-4). Yearly sea temperature averages, the average 
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of both stations, were plotted against time and a linear regression analysis was performed 

(R2=0.462) (Figure 1). The slope of the regression is positive, indicating an increasing sea 

temperature. This value is very close to significance (significant R2=0.50). The sea 

temperature in the Ukupseni region is not significantly increasing. Sources of error may 

have contributed to the non-significance of this result: different temperature measurement 

tools with different error values were used through time and at either station. Also, 

different measurements of average daily sea temperature were taken at one station, some 

measured daily over a 2 hour period, and some measured over a 24 hour period.   

Promedio anual de la temperatura del Mar Caribe, el promedio 
de las estaciones Galeta y San Blas del STRI, 1994-1998

y = 0.1178x + 28.355
R2 = 0.462
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Figure 4: Annual sea temperature of Caribbean Sea, averages of Galeta and San Blas Research 

Stations of STRI, 1994-1998 

Precipitation Patterns 
 

There is a history of daily precipitation measurements between the years 1992 and 

1997 for the Galeta and San Blas STRI stations. To determine if variability in 

precipitation levels increased over time, the annual absolute deviation from the median 

precipitation level of all years 1992-1997 was found; this method was performed as 
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outlined by Garrett and Nash (2001). The annual absolute deviation from the median was 

plotted for each year, and a linear regression was performed. Data sets of the two stations 

were found to be significantly different (ANOVA, p=0.0128) and were thus treated 

separately. 

At the Galeta station, there has been a significant increase in variation of 

precipitation (R2=0.657) (Figure 2). No significant increase in variation has occurred at 

the San Blas station (R2=0.493), though the R2 value is very close to significance (Figure 

3). It is possible that further studies employing more data over a greater time span may 

conclude that the variation in precipitation has increased at the San Blas site, as predicted 

by climate change models (IPCC, 2001). 

Annual absolute deviation from the median precipitation level 
Galeta Research Station, 1992-1997

y = 96.743x + 60.233
R2 = 0.6564
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Figure 5: Variation in precipitation, Galeta Research Station of STRI, 1992-1997 
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Annual absolute deviation from the median precipitation level 
San Blas Research Station, 1992-1997

y = 137.97x - 145.4
R2 = 0.4931
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Figure 6: Variation in precipitation, San Blas Research Station of STRI, 1992-1997 

Sea Level 

Rising sea level is the final aspect of changes that have already occurred in the 

Comarca. Sea level rise in the Comarca Kuna Yala has been previously examined by 

other studies, and according to Guzman et al. (2002), the sea level has risen 15cm in the 

Comarca since 1910. Through the 20th century, the global sea level has increased at a rate 

between 1.0 and 2.0mm each year, with a central value of 1.5mm per year (IPCC, 2001). 

According to this rate, the sea level of Ukupseni in the past 20 years has risen 

approximately 30mm, or 3.0cm.  

Future Projections 

Future impacts of climate change were researched as well on the scale of the 

Comarca Kuna Yala. IPCC climate change models (2001) project that, globally, the sea 

temperature will continue to rise at least 1.35-2.20°C within the next 100 years, 

increasing the frequency and severity of coral bleaching events in the Caribbean and 

elsewhere. Furthermore, precipitation levels are expected to become more unpredictable 
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over time and decrease agricultural productivity of the Comarca. Extreme weather events, 

such as hurricanes, droughts, heat waves, forest fires, and severe storms, are projected to 

increase in regularity and seriousness as well. These same models state that the global sea 

level will continue to increase, reaching levels 0.15-0.88m higher than current levels over 

the next 100 years. The combined effects of these predicted changes—increasing storms, 

decreasing protective coral reef barriers, and increasing sea level—are expected to 

increase flooding in the near future and eventually lead to submergence of the island of 

Ukupseni and other low-lying islands of the Comarca Kuna Yala (IPCC, 2001).  
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Discussion of Aspects of the Scientific Review and Data Analysis 

Sea Temperature & Coral Bleaching 

Global sea temperature rise is occurring, and putting at risk vast areas of coral 

reefs due to the damage heat-induced coral bleaching has. Sea temperature rise in the 

Comarca (found in this study to be a non-significant increase; however, further studies 

are necessary using more complete, uniform sets of data to confirm this) will increase 

frequency and intensity of bleaching events. Many coral species are currently living close 

to their upper temperature limits due to previous increases in sea temperature caused 

anthropogenically through climate change over the past few decades (Guzman, 2003). 

When corals are exposed to temperatures above their physiological limits, they suffer 

damage through coral bleaching and are a high risk of mortality. The loss of coral reefs in 

the Comarca, which provide shelter and a source of nutrients for the marine organisms 

that the Kuna depend on, would result in a major blow to the economic strength of the 

region and, moreover, to the nutritional well-being of the Comarca’s inhabitants due to 

their reliance on the sea as a source of food.  

Furthermore, the role reefs play in protecting the low-lying island communities of 

the Comarca from damaging waves and swells during storms, also expected to increase in 

frequency, would be removed and the islands would face greater amounts of flooding on 

a more regular basis.  

A less crucial, but still relevant, effect would be the loss of reef-based tourism in 

the area due to bleaching damage. Currently, 82 or the 88 species of coral in Panama are 

represented in the Comarca, a notably high level of biodiversity (Guzman et al., 2002). 

This draws in tourism and provides an economic reason to protect the reefs, helpful to 
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both the economy and the environment if tourism is monitored carefully to prevent 

environmental damage. 

Season Predictability & Extreme Weather Events 

As precipitation levels fluctuate, the regular agricultural cycles that the Kuna rely 

on become a challenge to manage effectively. Rain during the dry season and lack of 

precipitation in the wet season affect crops’ ability to thrive, in turn diminishing the 

economic success of the Comarca’s inhabitants, including those of Ukupseni. 

Significantly increasing variation in rainfall quantity over time has and will continue to 

affect the viability of Ukupseni’s agricultural production.  

Extreme weather events will have obvious detrimental effects on agricultural 

production. Increased regularity and intensity of storms will also increase erosion by 

water of fertile agricultural lands, particularly those on the banks of inland rivers, also 

impacting agriculture. This same erosive power will be felt on the island of Ukupseni, 

with erosion accounting for loss of land area on the island as this trend plays out. Loss of 

area on the already overpopulated island of Ukupseni, and many other small islands, will 

affect the communities as the lack of space increases (Comunidad Playón Chico, 2004).  

Sea Level Rise & Flooding 

Sea level rise poses an imminent threat to the inhabitants of Ukupseni. Significant 

increases in sea level have occurred and will continue to for many decades to come due to 

the long-lasting effects of anthropogenically caused climate change (IPCC, 2001). 

Frequency of flooding has increased according to Ukupseni community members, 

indicating that even small changes within a short period of time can have strong, plainly 

noticeable effects on the low-lying island. The eventuality of moving the community to 
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the mainland is becoming a reality, and serious discussions are currently underway at the 

community level regarding plans and possibilities.  
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Information Package on Climate Change 

General Information 

With the information gathered in the field and through the scientific review, the 

authors developed an information package (“folleto informativo,” see Appendix 1) about 

climate change for the community of Ukupseni. This fifteen page document was written 

in Spanish, using simple language to facilitate understanding among community 

members who speak Spanish as a second language. Furthermore, to support the text and 

maximize accessibility, the document includes illustrations, graphs and pictures. The 

information package addresses the following questions:  

• What are the causes of climate change globally? 

• What are the changes on global, regional, and local scales that are related to 

climate change? 

• What are the specific changes that have occurred in sea level, temperature, and 

precipitation in Ukupseni in the past twenty years? 

• What are the potential impacts of such changes on the livelihood of the 

inhabitants of Ukupseni? 

 In order to do so, the information gathered was divided into three (3) main 

sections, introduced by a description of the project, its objectives, and the supporting 

institutions of McGill University and Dobbo Yala.  

Section 1: “Cambios Climáticos-¿Que significa?”  

 The first section, “Cambios Climáticos-¿Que significa?” discusses the climate 

change phenomenon in broad terms. The greenhouse effect is explained in comparative 

terms, illustrating the difference between its natural occurrence and its enhancement 
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which causes global warming. Furthermore, the scientific process and specific causes of 

global warming are addressed, focusing on the increase in atmospheric carbon dioxide as 

a result of the industrial revolution and the impact of deforestation on the Earth’s carbon 

dioxide absorption capacity.  

Section 2: “Consecuencias de los Cambios Climáticos” 

Section two, “Consecuencias de los Cambios Climáticos,” is divided into three 

sub-sections. It begins by explaining the global consequences of climate change, touching 

on the topics of the increasing mean atmospheric temperature, melting of polar ice caps, 

rising sea level, and changing precipitation patterns. The regional consequences of these 

global issues are then described on the scale of the Caribbean Sea and in the Comarca 

Kuna Yala. The changes that have occurred in the past twenty (20) years in terms of sea 

level, precipitation and sea temperature are presented using data collected at the 

Smithsonian’s Galeta Island Marine Education Center and the former San Blas Field 

Station, and some data from a United Nations (UN) Climate Change Convention 

document, “Impacts, Vulnerability and Adaptation to Climate Change in Latin America.” 

Lastly, the potential effects of climate change on the population of Ukupseni are 

explained. These effects include a loss of fertile agricultural land and a decrease in 

agricultural production through erosion. Agricultural productivity is predicted to decrease 

due to changes in precipitation patterns as well as a projected increase in frequency and 

force of extreme climatic events, such as high-intensity storms, heat waves, and droughts. 

Coral bleaching is expected to increase as well due to the rising sea temperature, putting 

marine species at risk of extinction. The inhabitants of Ukupseni rely heavily on these 

organisms for protein and as a major source of income. Finally, flooding of the low-lying 
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island community is projected to increase in frequency, and eventually in its 

submergence, due to rise in sea level.  

Section 3: “Proyecciones Futuras de Cambios Climáticos”  

The third section, “Proyecciones Futuras de Cambios Climáticos,” employs 

models from the IPCC and data from the UN to project the potential regional changes in 

the Caribbean Sea and the Comarca Kuna Yala during the next 100 years. Potential 

increases in atmospheric temperature globally and in Latin America are presented. The 

possibility of more frequent, severe climatic events and changes in precipitation patterns 

are addressed.  Moreover, the rises in sea level globally and for the Caribbean Sea are 

discussed. The potential global increase in sea temperature and specific predictions for 

the Caribbean Sea are covered, including the impacts such increases could have on the 

coral reef and marine ecosystems.  

Purpose of Information Package 

Upon completion, the information package was submitted to Fundación Dobbo 

Yala, Autoridad Nacional del Ambiente (ANAM) and the community of Ukupseni. For 

Fundación Dobbo Yala and ANAM, this document will serve as a resource and reference 

for further work on the effects of climate change in the Comarca Kuna Yala and in the 

development of a mitigation and adaptation strategy. In Ukupseni, the document was 

presented to the traditional leaders (Sailas) with a brief explanation by the authors of its 

contents and objectives. The community is starting to develop a strategy of mitigation 

and adaptation for itself; the package will thus serve as a source of information and 

reference to aid them in their efforts.    
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Conclusion 

 The education of the community on the issue of climate change is of great 

importance due to the drastic implications it will have on them in the near future. 

Understanding the issue will be the first step for the community, and the information 

package is intended to serve as a basis to the mitigation and adaptation efforts of the 

Congress of Ukupseni. More importantly, community leaders have expressed the desire 

to educate themselves and the community on the issue of global warming to ensure the 

future of Ukupseni. Although the level of scientific knowledge about climate change is 

very limited in the community, the inhabitants have not failed to observe important 

changes in their environment, changes about which they have expressed great concerns. 

Furthermore, the scientific causes of climate change may be unknown to the community 

members, but there is a clear understanding that human activities are behind those 

changes. The concept of anthropogenic causes of climate change is thus not foreign, 

which opens up door for deeper understanding of the issue of emission of carbon dioxide 

without significant clash in world view.  

 Moreover, scientific data demonstrate clearly that changes have occurred in the 

past and that the community of Ukupseni should be worried about these changes in the 

future and their impact on livelihood and lifestyle. The imminent development of a 

strategic plan for mitigation and adaptation to climate change is essential to ensure 

community development, a fact of which community leaders are increasingly aware. 

Moreover, other key agents in the development of Ukupseni are already starting their 

action in the field, such as the NGO Fundacion Dobbo Yala and the General Kuna 

Congress. Finally, the community of Ukupseni and the whole Comarca Kuna Yala, will 
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need support from the government as well as from key national and international 

agencies and institutions to successfully mitigate the impacts of climate change and adapt 

to them. At the core of this adaptation strategy will be the issue of rising sea level. 

Already the congress of Ukupseni is discussing migration to the main land, following 

some recommendations from ANAM and scientists from Brazil who have recently visited 

the Comarca. However, this has important implications for the future of the local 

environment, especially the mangroves. The importance of the mangroves is not quite 

understood in the community and they are often perceived as nuisance and cause of high 

insect population. Population pressure upon migration would increase the risk of 

deforestation of the mangrove. The whole process will hence not be an easy task and will 

require continuous rigorous environmental, social and economic assessment.     
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Appendix A-Cuestionario 
 

I. I-Calentamiento del Planeta 
o ¿Ya ha escuchado sobre el Calentamiento del Planeta? 
o Si, sí. ¿Qué provoca? ¿Qué significa para usted? 
 

II. II-Cambios Climáticos locales 
o ¿Qué cambios ha observado en el clima de Kuna Yala durante los últimos 

20-50 años? 
o Si, sí.¿Cómo? 
 

III. III-Precipitaciones 
o ¿Le parece que ha cambiado las precipitaciones en los últimos años?  
o Si sí, ¿Cómo? 
o Usted piensa que cambios en las precipitaciones podrían tener un impacto 

sobre    la comunidad de Ukupseni? 
 

IV. IV-Derritimiento de los glaciares 
o ¿Ha escuchado que los bloques de hielo de los glaciares están derritiendo        

rápidamente cada año? 
o Si sí, ¿Cómo? 
o Usted piensa que el derretimiento de los hielos en los glaciares cada año 

podría tener impacto sobre la comunidad de Ukupseni? 
 

V. V-Temperatura del Mar 
o Le parece que ha cambiado la temperatura del mar en los últimos años?  
o Si sí, ¿Cómo? 
o Usted piensa que cambios en la temperatura del mar podrían tener un 

impacto sobre la comunidad de Ukupseni? 
 

VI. VI-Nivel del Mar 
o ¿Le parece que ha cambiado el nivel del mar en los últimos años?  
o Si sí, ¿Cómo? 
o Usted piensa que cambios en el nivel del mar podrían tener un impacto 

sobre la comunidad de Ukupseni? 
 

VII. VII-Ambiente del Mar y Arrecifes de Corales 
o Ha cambiado el ambiente del mar en los últimos años? 
o Si sí, ¿Cómo? 
o ¿Cuánto importante son los coralinos para la estabilidad del ambiente del 

mar? 
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Appendix B-Emission Scenarios 
 

Graph 1: CO2 Emissions in Global Futures Scenarios (narrative scenarios) 

 
Source: IPCC Third Assessment Report: Climate Change 2001 
 
A cronyms: OCF, the “Our Common Future” scenario from Duchin et al., 1994; GS, the 
“Global Shift”; ER, the “European Renaissance”; GC, the “Global Crisis”; and BG the 
“Balanced Growth” scenarios from the Central Planning Bureau of the Netherlands 
(CPB, 1992); A1, A2, A3, B, C1 and C2, scenarios from Nakicenovic et al., 1998; CW-R, 
“Conventional Worlds – Reference”; and CW-PR, “Conventional Worlds – Policy 
Reform” from Gallopin et al., 1997 and Raskin et al., 1998. Note that this figure shows 
emission projections from a subset of the Global Futures Scenarios which discuss 
emissions, and a slightly higher proportion of scenarios in this larger group foresee 
declining emissions (13 of 35 scenarios, compared to 4 of 14 scenarios shown in the 
figure).  
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Graph 2 & 3: Projected Temperature and Sea-Level Changes 
  

 
 
Source: IPCC Third Assessment Report: Climate Change 2001 
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Graph 4: Stabilisation levels and probability ranges for temperature increases 
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