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ABSTRACT
The Republic of Kiribati is one of the world’s most vulnerable nations facing climate change today.  As the ocean impedes on the nation’s land, it diminishes the naturally occurring fresh water supplies and erodes livable space.  Public health concerns within the country as a result have included spikes in vector borne diseases, diarrheal infections and malnutrition.    Public health is an applied discipline that requires practitioners not only to focus on the reduction of illness, but also on the social inequalities that contribute to the growth of such conditions.  I-Kiribati (Kiribati citizens) live on the frontlines of climate change.  They have been facing many challenges the rest of the world has yet to realize.  Climate change as a public health concern in Kiribati is a reality that impacts the lives of residents.  Using a social ecological model rather than theories aimed at individual behavioral change is a more effective way to reduce population vulnerability to health impacts.  This requires immediate collective action for the health and well-being of the larger global community.Martha Ann Terry, Ph.D. 
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The discovery that climate can change in just a few years can be seen as the culmination of a progressive ratcheting up of the pace of events as succeeding generations of researchers found better methods and tools that offered more accurate visions of the past.  Certainly, change that might have been thought in the 1950s to take thousands of years to develop was found in the 1990s to have occurred in a decade or less.  A climate that is subject to abrupt change is fundamentally different, more variable, and less predictable, posing questions that lead to different, more difficult explanations of causes and effects  (Cox, 2005:145). 
						
	On December 22, 1987, the United Nations General Assembly recognized that climate change was a common concern for mankind and urged the international community to collaborate in a concerted effort to prepare for the 1992 Framework Convention on Climate Change.  Resolution 44/206 was brought to the attention of the General Assembly and noted, “Possible adverse effects of sea level rise on islands and coastal areas, particularly low-lying coastal areas” (Tabai, 1994: 183).  On November 16, 1989, Honorable Babera Kirata, Minister of Home Affairs & Decentralization of Kiribati, addressed the Small States Conference on Sea Level Rise in Kurumba Village on Male’ Island in the Republic of Maldives.  He pointed out that both the Maldives and Kiribati faced similar consequences from their natural environment if scientists’ predictions of abnormal sea level rise were to occur.  Noting the real life consequences that these nations could face, he stated,
The ground water would easily become saline, making it impossible to obtain potable water, and agriculture would be destroyed.  The plankton upon which fish live on will disappear, and the livelihood of Kiribati people who depend on fish would be seriously affected.  The effect of rising in sea level, accompanied by strong wind and high waves, would be disastrous for Kiribati.  Many scientists claim they need at least 20 years’ research to obtain reliable information to prove the validity of the Greenhouse Effect Theory (Kirata, 1989:2).  

	The following year, the Intergovernmental Panel on Climate Change (IPCC) released its first scientific assessment on climate change.  There were many more questions than answers in the first report.  However, the report stated with certainty that there was a natural greenhouse effect which kept the Earth warmer than it would otherwise be and that emissions resulting from human activity were substantially increasing the atmospheric concentrations of greenhouse gases; carbon dioxide, methane, chlorofluorocarbons and nitrous oxide which would likely enhance the greenhouse effect, resulting in warming of the Earth’s surface.  There were more uncertainties than certainties at the time, particularly with regard to the timing, magnitude and regional patterns of climate change due to an incomplete understanding of future concentrations, clouds, oceans and polar ice sheets (IPCC, 1990).  Several individuals, high ranking officials, groups and governments were concerned over climate change early on; however the lack of scientific confidence and political backing downplayed the importance of the climate change issue.
	By 1996, the IPCC concluded in its second assessment report that there was a discernible human influence on the global climate and noted detection of certain atmospheric changes were anthropogenic in nature.  Full attribution of atmospheric changes to human activity could be accomplished only through long-term accumulation of evidence.  The authors noted uncertainty about a number of factors, including the magnitude and patterns of climate variability, and climate system response, which prevented them from drawing a stronger conclusion (IPCC, 1996).  It was clear that evidence pointed towards human activity as a contributor, but the scientific community would not state this with full confidence at the time. 
	On September 14, 1999, The Republic of Kiribati became a full member of the United Nations.  The following year President Teburoro Tito addressed the UN General Assembly.  He talked on many topics, ranging from the nation’s states of health, economy and human rights to the nation’s precarious position in a globalizing world.  The country had long been experiencing new weather patterns and higher tides by the time the nation had gained UN membership.  He briefly touched upon this issue in his address:  
Globalization is advocated as the order of today, however there are adverse effects that can cause irreparable damage if no corrective action is taken immediately.  Coming from a small island state like Kiribati, which is made up of narrow strips of coral atolls rising no more than 2 meters above sea level.  Global warming, climate change and rising sea levels seriously threaten the basis of our existence and we sometimes feel that our days are numbered (Tito, 2000:2).  

	Four years later, Kribati’s then President Anote Tong, continued his predecessor’s call for global attention to the urgency of climate change in Kiribati by addressing the 59th session of the United Nations General Assembly (UNGASS).  Discussion of climate change took a back seat at the meeting as focus centered on global threats to nations’ security in light of ongoing conflicts in Iraq and Afghanistan.  Shared focus on international conflicts in Afghanistan and Iraq was reflected in his speech as a mere nine sentences addressed adverse ecological conditions which he rightly posed as ‘security threats’ to his own nation.
	On February 1, 2007, the IPPC released what many in the world considered to be a game changer in the realization of climate change as scientific evidence reported with certainty that a warming planet was real.  Its fourth assessment report stated “the warming of the climate system is unequivocal, as is now evident from observations of increases in global average air and ocean temperatures, widespread melting of snow and ice and rising global average sea level” (IPCC, 2007:30).  It went on to address the significant contributions humans had made to the proliferation of climate change:
Global atmospheric concentrations of carbon dioxide, methane and nitrous oxide have increased markedly as a result of human activities since 1750.  Most of the observed increase in global average temperatures since the mid-20th century is very likely due to the observed increase in anthropogenic greenhouse gas concentrations (IPCC, 2007:37).

	This definitive statement by the IPCC gave leverage to members of the Alliance of Small Island States (AOSIS), as they pushed for concrete actions to be taken by larger nations.  Personal appeals from small island countries during the 62nd UNGASS general debates spoke to the importance of immediate action.  In some cases, climate change would jeopardize territorial integrity, ultimately threatening national sovereignty.  The Kiribati delegation put forth its appeal forward during the general debates. 
As a small country, Kiribati places great confidence on the international community for its survival and we hope that our repeated appeals to this body in addressing this critical issue will receive stronger political support and commitment this time.  There is no more time to debate on the issue as climate is now a fact of life.  It is now time to put words into action so that this living planet is protected from complete destruction and is preserved for use by our many generations to come (Kirata, 2007:4).

With certain scientific evidence backing the Alliance of Small Island States (AOSIS) claims, member states felt hopeful that the world would answer their call to take decisive action on climate change.  This was evident in the following year’s UN addresses by many small island states.  More than half of President Tong’s address focused on impacts his nation already faced as a result of climate change.  
Mitigation and adaptation strategies are and will continue to be integral components of our response to climate change.  It would indeed be naïve to suggest otherwise.  These strategies only provide short and medium-term solutions though.  Ultimately, low-lying island countries like Kiribati will have to face up to the reality of their islands being unable to support life and plan accordingly beyond existing adaptation strategies.  Kiribati is not a major emitter of greenhouse gasses.  Its mitigation efforts would therefore be insignificant on the global climate change situation.  Nevertheless we will do our part and explore appropriate renewable and efficient energy technology as well as promote replanting in our islands (Tong, 2008:1).  

	On June 11 2009, the UNGASS adopted Resolution .A1RES/63/281 “inviting the relevant organs of the United Nations to intensify their efforts in considering and addressing climate change, especially its security implications” (United Nations, 2009:2).  Adopting the resolution represented the first time that the entire international community drew an explicit connection between climate change and international peace and security.  It concluded that no country, whatever size or stage of development, would be able to avoid the security implications of climate change (Pacific SIDS, 2009).
This changing political atmosphere surrounded the Copenhagen COP 15 Conference and brought hope for change in political will.  
I now sense a strong political commitment to doing something and to come to a conclusion at Copenhagen and I think there is a realization of the more urgent cases for the most vulnerable.  I must say, I am much more heartened now than I was four or five years ago when nobody was listening, we welcome this change (Australian Broadcasting Company, 2009).  

Though high hopes for a new Copenhagen Accord and expectations preceded the COP15, AOSIS member states came away from it with great disappointment.  Following the meeting, global headlines read 1.5°C Rejected, Pacific condemned as 25 Leaders Deliver Copenhagen Accord and Foreign Policy and Crushed in Copenhagen (Wasuka, 2009).  The Copenhagen Accord was nowhere near what Pacific contingencies were hoping for.  It raised the limit of global warming to an increase of 2°C, which according to some scientists, would annihilate low lying Pacific Island Nations such as Tuvalu, Kiribati and the Marshall Islands (Pacific Regional Environment Programme, 2009). 
For the next four years, Kiribati would be one of the loudest proponents for climate change action in international settings and forums, bringing its realities to the eyes of thousands, if not millions, of people.  In collaboration with Conservation International and the New England Aquarium, the government created the Phoenix Islands Protected Area (PIPA) in 2008.  It is the largest protected marine area in the world, covering over 400,000 square kilometers of the Pacific or 11% of Kiribati’s Exclusive Economic Zone (EEZ).  In 2011, the Water is Rising company toured across the United States, placing a human face on climate change for audiences across the country.  The tour was a collaboration between UCLA and the governments of Kiribati, Tuvalu and Tokelau, which brought an impassioned plea for global awareness and social change from 36 young performers.  Each country sent 12 young performers along with one translator/coach from each nation in hopes of creating an educational exchange for both performers and Americans.  That same year, Kiribati hosted a visit from UN Secretariat General Ban Ki-moon.  It was the first time a Secretariat General visited the nation.  Ban described what he saw as the “the front of the frontlines on Climate Change” and vowed to bring the plight of Kiribati citizens to the world.
The republic of Kiribati held the first ever Tarawa Climate Change Conference from November 9-10, 2010 with a total of 15 nations.  The aim of the conference was to unite leaders in recognizing that climate change was one of the greatest challenges to the world and that there was an “urgent need for more and immediate action to be undertaken to address the causes and adverse impacts of climate change” in preparation for the COP 16 meeting to be held later that year in Cancun, Mexico (Kiribati, 2010).  
The conference produced the Ambo Declaration, a non-legally binding agreement among nations promoting actions to be taken in addressing climate change.  The declaration was adopted by 12 of the 15 delegations.  Canada, Great Britain and the United States took ‘bystander’ status.  Little came about at the COP 16 meeting as a result of the TCCC.    
On September 26, 2012, President Tong again addressed the UNGASS stressing climate change; he opened his address by stating: 
This is the seventh time I have had the honor to address this assembly in my nine years as President of Kiribati.  Each time I have sought to convey the same message.  Each time I have spoken of the real and existential threat to my nation.  Each time I have reminded you of the need for urgent action to address climate change and sea level rise, to ensure the long-term survival of Kiribati.  I frequently find myself watching my grandchildren and wondering what sort of a future we are leaving them.  For their sake, climate change is an issue that I will continue to talk about for as long as I have breath in my body.  We owe it to our children and their children’s children to act and to act soon, so let us pray that God will give us the common sense to do the right thing for the future of humanity (Tong, 2012:1).    

	Almost one month to the day after President Tong addressed the UN General Assembly on the destructive toll climate change has taken on his country over the past decade, the UN building was struck by Hurricane Sandy.  The storm was labeled a mega-storm when it struck New York City.  UN headquarters suffered "major damage" and remained closed for four days.  At least 43 people in the New York City area had perished and an estimated $50 billion in property damages and financial loss quickly mounted.  It ranks as one of the most destructive storms to hit the U.S, second only to Katrina in 2005 (Prezioso & Allen, 2012).  Reaction to the storm ranged from shock to disbelief, causing a large portion of the US population to now think seriously about climate change. In response, New York City Mayor Bloomberg wrote:
Our climate is changing.  And while the increase in extreme weather around the world may or may not be the culprit of it, the risk that it might be – given this week’s devastation – should compel all elected leaders to take immediate action (Silverstine, 2012:1).

	The November 2012 Journal of Science’s lead article “Experts agree Global Warming is Melting the World Rapidly” described the globe’s “icy bottom line.”  Findings pointed out that annual loss of 344 billion tons of glacial ice accounted for 20% of current sea level rise.  The article noted that this was five times faster than the pace of glacial melt observed in 2007.  Since 1992, the Antarctic ice sheets lost enough ice to raise sea level by about 0.6 millimeters per year on average, most of which came from melting mountain glaciers and seawater expansion due to warming (Kerr, 2012).  These altering ecological conditions threaten the future existence of nations and people from Kiribati, Tuvalu, Marshall Islands, Tokelau and the Maldives.
[bookmark: _Toc365620491]Climate Change & Population Health
Among the consequences of this rise in temperature are increases in the rate of sea level rise; increases in glacial, permafrost, Arctic, and Antarctic ice melt; more rainfall in specific regions of the world and worldwide; more severe droughts in tropical and subtropical zones; increases in heat waves; changing ranges and incidences of diseases; and more intense hurricane and cyclone activity (Oliver-Smith, 2009:117).  

	Of all the global health issues that have come to the forefront of human consciousness over the past decade, global warming may be the most serious.  The Earth has warmed by 0.6ºC since the mid-1970s, and there is measurable evidence that most of the warming has been due to manmade increases in concentration of greenhouse gases in the lower atmosphere.  Given the likely range of future emissions, climate scientists estimate a further total warming of 1.8ºC to 4.0ºC by 2100  (IPCC, 2007).  Contemporary climate change, though a relatively new concept in our national consciousness, is not new.  
	In 1896, Swedish scientist Svante Arrhenius predicted that the burning of coal would “double the amount of atmospheric carbon dioxide over the next 3,000 years” (Hardy, 2003:23).  In 1977, the Scripps Institute reported the first direct measurements of changing carbon dioxide concentrations in the environment from Mauna Loa in Hawai’i (Weart, 2008).   In response to these and other findings indicating changes in the atmosphere, the Intergovernmental Panel on Climate change (IPCC) was established in 1998 with the aim of providing the world with a clear scientific view on the current state of climate change, and potential negative environmental and socio-economic impacts this could place on the world (IPCC, 2012).  
	Modern-day climate change has been attributed to a profound increase in greenhouse gases through the combustion of fossil fuels and intensified land clearing through increased agriculture and livestock production (IPCC, 2007).  Greenhouse gasses increase the “heat-trapping” capacity of the lower atmosphere, reducing the Earth’s ability to absorb and store carbon, resulting in the warming of the planet (McMichael & Beaglehole, 2000).  Resulting impacts from a changing environment are most notably felt through weather extremes.
The U.S. National Oceanic and Atmospheric Administration’s National Climatic Center concluded that growing weather extremes witnessed in recent years are due, by a probability of 90 percent, to rising levels of greenhouse gasses (Baer & Singer, 2009:30).

Humans, plants and animals have lived in a stable domesticated environment for roughly 10,000 years.  It is this stability which has allowed life, as we know it, to flourish.  A changing environment brought about by human activity raises great concerns and throws into question the planet’s ability to maintain life under present conditions.  The environmental losses, ecological disruptions and social destabilizations that could result from climate change could very well lead to declines in population health and ultimately, survival.  Many feel that an awareness of such risks as evidenced by threats to human health and nature’s life support processes should strengthen the collective resolve to avert further consequences of climate change (McMichael, 2009), many others believe that we will not act until catastrophic events hit our shores.
	Modern-day climate change impacts on the planet have been significant.  With sea levels expected to rise up to three feet by 2100, in large part due to a warming climate melting glaciers in the world’s polar regions, low-lying countries and coastal cities are poised to face unprecedented challenges during this century (Gerken, 2012).  In the United States, awareness of and concern over climate change have varied greatly.  For some, concern is marginal; for others, climate change is a clear call to action now.  The summer of 2012 was the third warmest summer for the contiguous United States.  Americans witnessed record breaking temperatures, staggering heat waves, long-term droughts and massive wildfires in various parts of the nation (National Oceanic and Atmospheric Administration [NOAA], 2012).  
	The U.S. has experienced 15 straight months (August 2011 to September 2012) with above-average temperatures, which has never occurred (Freedman, 2012).  July 2012 was the all-time warmest month on record, and August 2012 was the fourth warmest August on record.  The average combined global land and oceanic surface temperatures in 2012 produced the warmest September on record, at 1.21°F above the national average (NOAA, 2012).  
	During 2012, the United States broke or tied more than 28,000 daily high-temperature records (Crouch, 2012).  As the planet’s temperature rises, conditions needed to create stronger storms such as the 2012 Super storm Sandy increase.  
Physical factors associated with human influences on climate likely contribute to more intense and possibly slightly bigger storms with heavier rainfalls.  It is important to recognize that we have a “new normal,” whereby the environment in which all storms form is simply different than it was just a few decades ago  (Trenberth, 2012:1).

	In the wake of Sandy, flood waters carried chemicals, trash, sewage, throughout impacted areas, immediately causing negative public health situations.   
The storm compromised all public utilities leaving electric and sewage plants inoperative.  This rendered all water unsafe to drink in many parts of the affected areas and raised the risk of contracting foodborne and waterborne gastrointestinal illness from consumption.  Electricity in some parts remained off for more than two weeks, forcing populations to rely on generators which carried their own risks, including; fire, electrical and carbon monoxide poisoning.  When these areas move beyond immediate recovery efforts, future health risks from damaged public infrastructure (Himmerick, 2012).

	The United States has experienced a significantly large number of intense droughts, heat waves, fires, and storms during 2012.  As a result, these changing climatic patterns have the ability to impact “food production, food security, drinkable water, rates of morbidity and mortality linked to rising temperatures and spreading disease vectors and pathogens”  (Baer & Singer, 2009:70).   In light of these events, the role of the public health worker will emerge as one of the most important in preventing population illness and loss of life in rapidly changing environments.
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After years of debating and gathering new information, climate and environmental scientists, with few exceptions, now agree that global warming is a grim reality, one that is largely due to human-related or anthropogenic activities.  This is the view of bodies such as the Intergovernmental Panel on Climate change, the American Geophysical Union, the U.S. National Academy of Sciences, the Union of Concerned Scientists, and various international organizations.  Global warming and its repercussions have become topics of increasing public awareness (Cox, 2005:136).

Following the 2002 IPCC meeting, the ‘hockey stick’ model was introduced as a way to visualize the Earth’s rapidly changing climate (Krauss, 2007).  The hockey stick model emphasizes the long-term homeostasis of Earth’s climate, represented by the shaft of the hockey stick.  It’s nearly right angle blade at the end of the shaft represents the sharp and rapid increase in atmospheric temperatures.
During the 2012 UNGASS meeting, leaders from 43 member nations of the AOSIS adopted a declaration on climate change.  The declaration called for urgent and decisive action to be taken in addressing the climate crisis.  The formal statement offered on behalf of the AOSIS delegation read: 
Recalling the Charter of the United Nations and reaffirming the principle of the sovereign equality of all nations we are gravely concerned that climate change poses the most serious development goals and threatens our very existence (AOSIS, 2012:2).

	By placing climate change in a larger global socio-political context, frustrations with the slow progress and lack of substantial action to resolve climate change issues are seen by smaller and more vulnerable nations.  The fact that small island states have contributed far less than larger industrialized nations to climate change while at the same time facing the brunt of its impacts has not gone unnoticed.  Some argue that climate change is rooted in a capitalist world system, with an orientation to an expanding culture of production and consumption.  
We posit that global warming is primarily a product of global capitalism, which is characterized by a constant drive for profits and an ever-increasing emphasis on production and consumption.  From the perspective of political-ecology, capitalism is inherently at odds with the environment, which it views as a bottomless pit of resources and as a receptacle for the waste products of production - the quantity of which tends to grow because of the intrinsic need of capitalism to relentlessly expand and increase profits (Baer & Singer, 2009:22). 
	
	Baer and Singer point out the connection between economy and environment in the context of climate change.  It is equally as important to note the political connection to and influence on challenges the United States face in addressing climate change. 
The current Washington debate reframes the traditional scientific debate (whether global climate change exists or not) with the focus on what to do about it - namely, regulating carbon emissions through taxes or a cap and trade system (Fiske, 2009:279).

	The first state to pass and act upon cap and trade regulations was California in 2012.  Under the leadership of Governor Arnold Schwarzenegger, the California State Legislature passed Assembly Bill 32, the Global Warming Solutions Act in 2006, which set 2020 greenhouse gas emissions reductions through cap and trade regulations (California Environmental Protection Agency, 2012).  In November of 2012, California enacted these regulations and began selling pollution allowances to California businesses.  Environmentalists hailed the auction as a moment when America took serious action addressing climate change (Rogers, 2012).  
	While significant political steps have been taken to avert a growing climate crisis, much of the American public sees climate change as a threat to financial prosperity.  This was highlighted during the 2012 American presidential race.  Republican candidate Mitt Romney prompted laughter at the Republican National Convention when stating that President Obama was misguided on his environment stance, being more concerned with “slowing the ocean’s rise and healing the planet” than focusing on the growth of the nation’s economy (McQuaid, 2012).  These kinds of perspectives are reflected on the larger world stage.  
	From August 30 to September 5, 2012 delegations from the world’s poorest countries gathered three months prior to the COP 18 meeting in Bangkok, Thailand.  It was clear that representatives from these smaller nations, most impacted by climate change, were upset with the global community’s inability to meet goals set forth by the Kyoto Protocol, which were set to expire at the end of 2012 (Macan-Markar, 2012).  Inaction by larger nations on climate change measures was largely attributed to economic aspirations.   
	North Americans, for the most part, are cushioned from the more immediate and severe impacts of climate change that low land and coastal residents face.  One Guelph resident commented, “You do not see it happening at your doorstep as people in the vulnerable areas of the Pacific do” (Wensley, 2012), the reality is that larger nations are not impacted to the degree that smaller, more vulnerable nations are.  This creates less urgency to act on preventative climate change measures.
	Combined, the economic cost of preventing or slowing down an unseen problem influences political will.  This is not misunderstood by the President of Kiribati who knows that adhering to the Kyoto Protocol, which would have limited the amount of harmful emissions larger nations could produce “would have hindered their economic growth”  (Tong, 2008).  To his people climate change is not about an economic bottom line, it is about human survival.  
	Populations not experiencing constant changes in normative weather patterns, eroding lands, extreme heat and rising sea levels question climate change’s existence and real world impacts on their own lives.  These populations distantly removed from the frontlines of climate change often support its growth through continued patterns of consumption and economic behaviors which intensify climate change. Many in the developed world see climate change’s bottom line as economically driven.  
	Economic based arguments against taking decisive action to reduce the impacts from climate change have dominated American politics and actions since the Kyoto Protocol in 1997.  
However, the risks to human health provide a more profound signal about the consequences of climatic disruption of the environmental processes that we depend on for food, water, constraints on infectious agents and physical safety. All countries face, if not now then in coming decades, increased health risks from climate change.  Hence, human health can – indeed should – be viewed as the real ‘bottom line’ of climate change consequences (McMichael, 2009:13).
[bookmark: _Toc365620493]Kiribati
	The Republic of Kiribati (Kee-ree-bas) became an independent nation from British rule on July 12, 1979.  The nation is comprised of 32 atolls and one raised island spread out across the mid-most part of the Pacific Ocean.  Separated into three distinctive island chains, the Gilberts, Line and Phoenix Islands are cover 3.5 million km² of the Pacific Ocean.  No other country in the world has territory in Northern, Southern, Eastern and Western hemispheres.  It is one of the world’s largest small nations (Tisdell, 2002).  
	Long term internal migration has contributed to growing population densities on the main island.  Between 1995 and 2000, there was significant migration to South Tarawa, resulting in an urban growth of 5.2%.  During this period, the national growth rate was 1.7%.  At the same time, outer islands uniformly reported losses in population (Kiribati National Advisory Committee on Children, 2002).  Internal migration trends continued, as South Tarawa continues to record unprecedented population densities.
	In 2005 the population was 92,533.  Its total land area was 726.34 km².  National population density was 127.4 people per km².  The population density on the capital island, where 43.56% of the population resided was 2,558 people per km² (Government of Kiribati, 2007).  In 2010 the nation recorded a total land area of 726 km² with a population of 103,058.  The national population density increased to 142 people per km² and the population density on the capital island increased to 3,176 people per km² (Government of Kiribati, 2012).  
	Population density on Tarawa has long been a national concern. In 2004, an international media source highlighted the problem in Betio, South Tarawa’s northernmost village.  In their piece, Betio was labeled as one of the most densely populated places on Earth, with 2,324 people per km² (Samisoni, 2004).  In 2010, Betio’s population density was 9,434 people per km² (Government of Kiribati, 2012).  Many choose to live on South Tarawa as it has access to advanced communication systems, financial institutions, employment opportunities, schools and international transport.  
	Thirty-two out of the 33 of the nation’s islands are low-lying coral atolls which rise just a few feet above sea level.  The national average elevation is 2.97 meters above sea level.  The nation’s highest point, found on Ocean Island, is 81 meters above sea level (Australian Bureau of Meteorology and CSIRO, 2011).  According to the 2010 census 90% of the total population lived in the Gilbert Chain.  Of these, 53.7% lived on South Tarawa.  9,562 people lived outside of the Gilbert Chain.  The easternmost island chain constituted 8.9% of the 2010 national population (Government of Kiribati, 2012).
	Kanton atoll, the only inhabited island in the Phoenix Island Chain, had a total population of 31 residents in 2010. Government workers who oversaw the Phoenix Islands Protected Area (PIPA), and their families constituted the entire population (Government of Kiribati, 2007).  PIPA, the world’s largest Marine Protected Area (MPA), quarantines over 408,250 square kilometers of oceanic area from commercial fishing activities (Government of Kiribati, 2010).  Calling attention to his own country’s environmental dilemma through the creation of PIPA, President Tong hoped to signal an urgent call to other nations who put his people at risk through harmful environmental practices (Butler, 2010).  
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Land was once wealth to an I-Kiribati.  It was of high value and far-reaching importance.  Apart from being the basis of subsistence, it also had social, political and legal significance which bound family together (Talu, 1979:68).  
	
In certain cases, land was given as a gift to close friends, transferred through adoption or given in ways which would have carried a greater underlying meaning in personal relationships.  Unlike the US society which often stresses individualism over collectivism, Kiribati society is constructed of extensive webs of interdependent relationships.  These dependency relationships signify individuals’ identity and status.  
Most Micronesians are aware not only of the precariousness of their place on the islands but also of the absolute interdependence necessity which makes village life possible.  They understand the adaptive character of their political systems-that without many of these traditional forms of organization they simply could not survive (Petersen, 2009:181).  

In this light, the health of the land, a traditional signifier of wealth, is directly connected to the social well-being of the individual and, more importantly, the community.  It is not surprising therefore that many I-Kiribati would see leaving their land as a devastating consequence of climate change rather than an opportunity to start anew with better opportunities in a foreign land. 
 	Aside from most of the population’s not having the financial means to migrate, many see leaving their ancestral homelands as unimaginable.  The principle foundation of life in Kiribati is the kainga or family, which is connected to lands that bridge the present to the past and the past to the future (Talu, 1979).  Though times have changed and focus has shifted more to education and cash income for a more individualistic secured livelihood, every I-Kiribati can trace and lay a spiritual, if not physical, claim to their ancestral lands.  A village elder observed that his ancestors lived an easier life where “food was plentiful and easy to get” back then (KInterview.8.2, 2008).  At the time of this interview, the nation had recently experienced a prolonged drought which lasted several months.  As a result, the elder felt that they needed to rely on foreign money and imports to live, a significant change that his ancestors did not have to face.  With a brief pause he reaffirmed his love for his land, and stated that he preferred to die with his land if Kiribati were to disappear, instead of moving overseas.  
	A preliminary field survey conducted in 2008 with 100 South Tarawa residents showed that 44% would rather stay in Kiribati if ecological conditions necessitated a mass migration.  Overwhelmingly, participants who refused to entertain the idea of migration stated that they would be happier dying in Kiribati than trying to live elsewhere.  “Migration is a threat, because it’s our culture, our lands and everything will be lost if we leave” (Kinterview.8.19, 2008).  Ngai te I-Kiribati (I am an I-Kiribati) was cited as reason enough to stay in Kiribati rather than moving to taking refugee-like status.
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The core of Micronesian cultural values in general is the intertwined relationship between sociopolitical rank and notions about “taking care of” people.  To hold high rank, or at least to be deemed worthy of holding it an individual must care for others, either within a lineage or within a community, and demonstrate continuing concern for their welfare.  In practice, this entails acts of real generosity, the consistent giving of one's goods, efforts, time, thoughts - in a word, of oneself.  The converse, or corollary, of this is a recognition of certain neediness on the part of most people, a willingness or desire to be taken care of (Petersen, 2009:201).  

	Though still valued in today’s society, these cultural values have given way to external influences and powers.  A study focusing on post WWII attitudes and suicide rates of young Micronesian men concluded that social expectations of males had changed drastically after the war.  Increasingly, the role of food provider in the subsistence economy had been replaced by the role of wage earner in the new cash economy (Rubinstein, 2002).  Like in much of the Pacific, the importance of cash has taken over traditional forms of wealth, redistribution and prestige within Kiribati.  Nowhere is this more pronounced in Kiribati than in South Tarawa’s urban environment.  Some may argue that monetized trade and financial transactions with a globalizing world economy have weakened traditional systems of redistribution and mutual support within the islands today (Asian Development Bank, 2002).  
	Pacific Islanders seeking jobs, educational opportunities, and a higher standard of living have left for New Zealand, Australia, the United States and other countries.  Recent census data note that in 2010, 540,013 Pacific Islanders were living in the United States and in 2006, 269,574 were living in New Zealand (Humes, Jones, & Ramirez, 2011; Statistics New Zealand Tatauranga Aotearoa, 2006).  In the cases of Tonga and Samoa, there are now as many Tongans and Samoans living in foreign countries as there are living on their home islands.  Though Kiribati is nowhere close to having more of its citizens living overseas than in its own borders, outward migration due to unsustainable ecological conditions may lead to a similar situation.    
	Large numbers of people migrating to Tarawa seeking jobs and education highlight Kiribati’s similar shift from subsistence to a cash economy.  Tarawa lifestyles and attitudes have been on the forefront of transition since the 1920s when missionary influence led to an increase in clothing use and consumption of imported foods.  Dependence on flour, salt, sugar and rice, as well as a more sedentary lifestyle have contributed to higher rates of diabetes, stroke, and obesity (Talu, 1984).  Today, imported cell phones, netbooks, televisions, and second hand cars have replaced cloth, flour and rice as items of wealth and status within the main island community.  
	Cash has increasingly become a necessity in Kiribati (Bataua, 1985).  Imported foods, technologies and educational costs are three of the major driving forces behind a rise in demand for cash demand.  In 2005, the national census found that 13,133 of the 58,340 individuals 15 years and over (58,340) were economically active and earning a cash income.  Roughly 14% of the nation’s population was earning cash income; 53% of those employed were in public administration.  The majority of the remaining 47% were employed as subsistence farmers or fishermen (Government of Kiribati, 2007).  
	Underemployment stemming from a lack of opportunities within the nation continues to be a problem in Kiribati.  In 2002 the Asian Development Bank reported that only 450-500 jobs became available for roughly 1,800 school leavers that year (Asian Development Bank, 2002).  This trend continues in the country today.  
The boys and girls are all looking for a job, trying their luck here and there with these vacant posts advertised.  It is just hopeless with the number of people applying - nearly a thousand applicants for 2-3 vacancies.  It is very competitive.  It is like playing a game for them but really it is very frustrating, so many unemployed youth (KInterview.8.8, 2010). 

	Only about one in ten I-Kiribati is a wage earner.  Two-thirds of all wage earning jobs in Kiribati are in public service, and 64% of these jobs are located on South Tarawa (SPC, 2009).  These few wage earners must meet the cash needs of many non-workers in their extended families.  Much of the South Tarawa population consists of internal migrants with no land rights, making them dependent on store-bought goods and money.  Few wage opportunities within the country coupled with a growing dependency on cash emphasizes the importance of overseas employment opportunities and the resulting remittances sent home.   From 2003 to 2007, the nation received an average of $7M USD a year from remittances.  This amount increased to an average of $8.7M USD a year from 2008 to 2011(Ratha, Sanket, & Ani, 2011).   
Because of Kiribati’s cultural background of sharing resources amongst family members and communities, remittances have become a significant resource for family members and networks of people who indirectly benefit from shared resources (Borovnik, 2005:1).    
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	Kiribati has a young population.   According to the 2010 census, those between 15 and 64 years of age constituted 60.5% of the total population (n= 62,597).  Individuals less than 15 years of age made up 35.93% of the total population or 37,175 people (WHO, 2011).  Today, more than 2,000 students graduate from Senior Secondary School on an annual basis.  A small number of graduates receive scholarships to pursue tertiary studies in countries such as Fiji, Cuba, New Zealand, Australia and the United States; the rest will look for jobs or start families of their own, creating an even higher population density and strain on local resources.
	In 2011, Fiji’s University of the South Pacific (USP) had an enrollment of 622 students from Kiribati.  Of the 622 students, 169 were fully sponsored by the Kiribati Government; the rest were either partially sponsored by the University or entirely self-funded (USP, 2012).  Beginning in 2007, opportunities to enroll in a nursing program at Griffith University in Brisbane, Australia, opened for senior secondary school graduates.  The Kiribati-Australia Nursing Initiative (KANI) is an AUSAID funded scholarship program which sponsors 30 students a year for up to three years to receive training.  As stated by the University,
The program’s goal is to contribute to the government’s efforts in addressing rapid population growth, urbanization and youth unemployment. The Scholarship program aims to provide I-Kiribati youth with an internationally recognized nursing qualification through obtaining an Australian Nursing degree (Griffith University, 2008).  

	Beginning in February of 2007, 20 students commenced pre-med training at Pedro Saiden Rivera College in Havana, Cuba.  The following year, all 20 students began formal medical school training.  As of 2010, the program grew to 31 full time students.  Sixteen are expected to finish their medical degrees in 2013 (Rebelde, 2010).   
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	Kiribati has a strongly devout Christian population.  The 2005 census revealed that 96% of the population practiced a Christian faith (Catholic, Protestant, Seventh Day Adventist, Church of Latter Day Saints, or Church of God).  The remaining 4% did not practice organized religion, practiced some other religion or did not want to mark an answer (Government of Kiribati, 2007).  Because Kiribati is such a devout Christian nation, certain scripture teachings have served to both help and hinder life in the islands.  In the context of climate change, religious teachings have discredited scientific evidence-based warnings about climate change.  In an ABC 2007 interview, school principal Zita Lopez said she did "not really" believe in climate change, taking comfort in the story of Noah and God's promise never to flood the earth again (Weir, 2007).  Many other I-Kiribati share this view.  
	Preliminary work conducted in Kiribati surveyed residents of South Tarawa.  They were questioned about their beliefs on global warming.  Ten felt that it would happen and that Kiribati would be in danger.  Twenty four believed that it would not happen and Kiribati would not be in danger.  Sixteen did not know if it would happen or not.  More than half of those who responded ‘they did not know’ felt that global warming was out of their hands and believed it rested in God’s hands.      
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Public health is the science and art of preventing disease, prolonging life, and promoting health and efficiency through organized community effort for the sanitation of the environment, the control of communicable infections, the education of the individual in personal hygiene, the organization of medical and nursing services for the early diagnosis and preventative treatment of disease, and for the development of the social machinery to insure everyone a standard of living adequate for the maintenance of health, so organizing these benefits as to enable every citizen to realize his birthright of health and longevity (Winslow in Turnock, 2012:6-7).

Winslow’s 1920 definition of public health points out the discipline’s holistic nature and social justice orientation.  More than a quarter century later, the World Health Organization’s constitution broadly defined health as “a state of complete physical, mental, and social well-being and not merely the absence of disease or infirmity” (WHO, 1946).  A 1999 definition of public health, promoted by the Association of Schools of Public Health pointed out its unique focus when defining the discipline and practice as a “strategic interdisciplinary application of knowledge, skills and competencies necessary to perform essential public health services and other activities to improve the population’s health” (Merrill & Stern, 1999:2).  
Though time and context have changed, public health’s holistic prevention efforts and health promotion tenets have remained constant.  Future public health efforts will rely on these constants as the world ventures further into a more interconnected global existence.  
Some international epidemiologists predict that, in the 21st century, the effects of overpopulation and production of greenhouse gases will join poverty as major threats to global health.  These factors represent human effects on the world’s climate and resources and are easily remembered as the “3Ps” of global health, pollution, population, and poverty (Turnock, 2012:37).

Public health efforts in preventing the spread of disease or illness within populations require practitioners to have an in-depth understanding of the contributing influences to negative health outcomes.  This requires knowledge of factors on multiple levels, beyond individual control.  Effective solutions necessitate an understanding of how environment, economy, socioeconomic status, culture and politics impact individuals.  Unfortunately, many of today’s health interventions continue to place the major responsibility for corrective health behaviors, actions and choices on the individual.  An excerpt from a recent introductory to public health theory course textbook exemplifies this.     
Our selection of theories and models for inclusion in the fourth edition of Health Behavior and Health Education was based on the published information summarized here.  In what appears to be an emerging trend, the evidence tables reported on theories and models used in the 104 intervention studies included in the review.  Although nearly two dozen theories were listed, only three were used in more than three studies: the social conative theory, trans-theoretical model (stages of change), and the health belief model.  Each one of the most often cited theories and models is the focus of a chapter in this fourth edition of Health Behavior and Health Education.  They were also chosen because they represent, as with SCT, TTM, and the HBM-dominant theories of health behavior and health education (Glanz, Rimer, & Viswanath, 2008:33-34). 

The Health Belief Model (HBM) is based in an individual’s perception of risk and motivation to take corrective action for better individual health outcomes.  The model states: 
If individuals regard themselves as susceptible to a condition, believe that condition would have potentially serious consequences, believe that a course of action available to them would be beneficial in reducing either their susceptibility to or severity of the condition, and believe the anticipated benefits of taking action outweigh the barriers to (or cost of) action, they are likely to take action that they believe will reduce their risks (Rimer, 2008:47).

Like the HBM, the Transtheoretical Model (TTM) is based on an individual’s perception and motivation to change personal behavior.  
The Transtheoretical Model (TTM) uses stages of change (pre-contemplation, contemplation, preparation, action, maintenance, and termination) to integrate processes and principles of change across major theories of intervention (Prochaska, Redding & Evers, 2008:97-98).

Unlike the first two models, the Social Cognitive Theory (SCT) operates within a more complex framework.  It incorporates a dynamic process of change over time within individuals and groups through various influences.    	
Emphasizing the interaction between people and their environments, the SCT posits that human behavior is the product of the dynamic interplay of personal, behavioral, and environmental influences.  Although it recognizes how environments shape behavior, theory focusses on peoples potential abilities to alter and construct environments to suit purposes they devise for themselves (McAlister, Perry & Parcel, 2008:170).  

More often than not, public health programs are designed with the intention of being carried out with specific populations, living in specific locations, and dealing with specific health problems.  Health interventions designed for individual, interpersonal and community level operatives are limited in their ability to solve global problems. Negative health impacts experienced by one population as a result of actions taken by another necessitate a different theoretical framework.
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Solutions to negative population health outcomes require a multi-level approach in preventing and reducing population illness in larger social contexts.  Unlike medical practitioners who often view health and sickness through narrow individualized gauges, public health professionals recognize that wellness and illness are the products of multiple factors.  They are equipped with an ability to see beyond the individual and recognize the connections between individuals, populations, environments and health.  This paradigm of thought, which examines multiple environmental causative factors, constitutes the logic of contemporary epidemiology.  
Its model, the web of causation expresses the notion that population patterns of health and disease can be explained by a complex web of numerous interconnected risk and protective factors (Krieger, 1994:887).   

An ecological approach towards health incorporates a multi-factor, multi-level perspective, highlighting individuals’ interactions with wider social, economic, political and natural environments.
The basic premise of the ecological perspective is simple.  Providing individuals with motivation and skills to change behavior cannot be effective if environments and policies make it difficult or impossible to choose healthful behaviors.  Rather, we should create environments and policies that make it convenient, attractive, and economical to make healthful choices, and then motivate and educate people about those choices (Sallis, Owen & Fisher, 2008:482).

Fundamentally rooted in economic webs of production, climate change and human health are complex and increasingly interdependent issues (Baer & Singer, 2009).  As seen in the case of Kiribati, climate change’s devastating outcomes are most visible amongst marginalized populations, largely detached from first-world consumer culture which drives climate change.  
Poor communities can be especially vulnerable, in particular those concentrated in high-risk areas.  They tend to have more limited adaptive capacities, and are more dependent on climate-sensitive resources such as local water and food supplies (IPCC, 2007: 12). 

Images of polar bears perched on blocks of melting ice have become emblematic of climate change and its immediate threats.  Less known are the human populations around the world facing immediate threats.  For the Inuit of the eastern Canadian Artic, “sea ice, in the context of warming, becomes a window into the social, economic, and political forces that define how climate change is experienced” (Henshaw, 2009:153).   Sakha elders of Northern Siberia “have seen warming winters threaten lands, affecting their sense of place and understanding of homeland which is tied directly to an ecosystem dependent on water in its solid state” (Crate, 2009: 142).  The indigenous Quechua people of the high Peruvian Andes worry as they view their altering mountain peaks: “never in their lifetimes have they witnessed glacial retreat of such drastic dimensions” (Bolin, 2009: 228).  In the South Pacific Island nation of Tuvalu, “coastal erosion due to sea-level rise exacerbated by practices of coastal extraction have significant social and cultural implications in terms of loss, displacement, and hierarchies of power” (Lazrus, 2009: 246). 
Although these cases may seem like isolated incidents in seemingly disparate locations, each is connected by a larger overall ‘thermal stress’ phenomena, leading many to believe that consequences from a rapidly changing global environment will, if not already, be felt across all parts of the world.  
England’s 1976 heat wave was considered to be a very rare event at the time, occurring once in every 310 years.  However, with a changing climate, the probability of this occurring on a more frequent basis becomes much higher.  It has been predicted that at least one significant heat wave will occur every five to six years by 2050 (Haines & Patz, 2004: 99).

The summer of 2012 posed great difficulties for the American agricultural industry.  Farmers faced a season filled with severe droughts and record breaking temperatures due to widespread heat waves across the country.  These new weather patterns damaged a substantial amount of crops, creating staggering financial losses for farmers in their wake (Basu, 2012).  Aside from financial losses, heat waves place great burdens on human populations.  In a 25 year time-span, from 1979 to 2003, the Centers for Disease Control and Prevention (CDC) attributed 8,015 deaths in the United States to heat exposure (CDC, 2012).  During this time, a 1995 Chicago week-long heat wave caused more than 700 heat-related deaths.  
Much of the excess mortality from the Chicago heat wave was attributed to related cardiovascular, cerebrovascular and respiratory diseases which were commonly found in the elderly populations and individuals living with preexisting conditions (Whitman, Good, & Donoghue, 1997:1516).  

In more recent times, large weather phenomena, such as Hurricane Katrina in 2005 and Super Storm Sandy in 2012 have caused havoc on American shores, leaving many Americans to rethink climate change’s validity and immediacy.      
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Public health approaches to dealing with world health problems must overcome formidable obstacles.  Climate change has direct temperature effects on humans and increases the likelihood of extreme weather events.  A number of infectious diseases are also climate sensitive, some because of effects on mosquitoes, ticks, and other vectors in terms of their population size and density and changes in population movement, forest clearance and land use practices, surface water configurations, and human population density.  Global warming will also contribute to air quality-related health conditions and concerns (Turnock, 2012:37).

An ecological perspective on health implications from climate change recognizes the connection between environment and inhabitants.  Joined by environment, inhabitants share common needs and resources which either contribute or detract from population health and well-being.  When environments drastically change, inhabitants face great challenges.  An ecological perspective highlights these connections.   
Heat causes hyperthermia, cold causes hypothermia, and droughts cause famine.  Injuries, displacement, and death result from floods, hurricanes, tornadoes, and forest fires.  An entire category of diseases—the tropical diseases—is named for a 
particular climate; climate and weather affect the distribution and risk of many vector borne diseases, such as malaria, Rift Valley fever, plague, and dengue fever.  Weather also affects the risk of foodborne and waterborne, diseases and of emerging infectious diseases such as Hantavirus, Ebola hemorrhagic fever, and West Nile virus (Frumkin, Hess, Luber, et al.,  2008:1-2).  

A global public health perspective based in an ecological framework looks beyond individual disease for curative measures.  It identifies social and environmental factors behind illness to reduce disease prevalence among populations.  Many times, it is external disparities that contribute to overall population health inequalities (McMichael & Beaglehole, 2000).  A global public health analysis and plan of action to address climate change must be able to recognize the external social, material and political inequalities as well as their impact on health outcomes within and between societies (Kim, Mullen, et al., 2000).  
In the case of Kiribati’s health consequences resulting from climate change and the development of specific interventions to alter outcomes, immediate global involvement is necessary due to the nature of the problem.  Public health’s basic concerns, as Merrill and Stern point out, “encompass opportunities for individuals to live in a healthy environment, to obtain needed health care services and to access health promotion and disease prevention services” (1999: 8).  We, as public health practitioners fail to achieve our mission of concern for the public when we isolate our target populations from the larger global community because of their location.   
The macro structures involved with Kiribati’s number one public health concern today needed serious preventative action decades ago.  The IPCC has estimated that the Pacific Islands as a whole have contributed just .0012 percent of the world’s carbon dioxide emissions leading them to be among the minor contributors to global warming, yet are the most devastatingly impacted (Singh, 2007). The causes of and solutions to this problem rest far beyond the boundaries of Kiribati.   
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While global capitalism has resulted in impressive technological innovations, including ones in biomedicine and health care delivery, it is a system fraught with contradictions, including an incessant drive for economic expansion, growing social disparities, undemocratic practices that undermine its claims of equality, imperialist practices, depletion of natural resources, and environmental degradation (including global warming and associated climatic changes).  All of these contradictions entail numerous consequences for people’s health (Baer & Singer, 2009:187).

Climate change, a growing global concern, necessitates the introduction of a large scale intervention framework that calls on all nations to actively work together in slowing the progression of devastating impacts from rapid environmental changes.  Baer and Singer state, “In the likely event that global warming’s impact on human societies and the planet will continue to worsen over the course of the next decade or two… a potential alternative is concerted action, involving dramatic changes in global carbon emissions and related ameliorative efforts is necessary” (2009: 21).  The first step is global realization that climate change is real and occurring at a rapid pace.  Much like the stages of change, Baer and Singer propose their own five stage rubric for a global population, entitled “Stages of Global Warming Awareness” (2009:21).  Their rubric begins with open public denial of global warming and ends with catastrophic panic.  While the authors do not believe that the world has entered the fifth stage yet, the rapid progression from stage one to stage four, “Awakening to Crisis” over a recent period of time is both startling and encouraging at the same time to small island populations who have long faced the significant consequences from global climate change.  

Small islands, whether located in the tropics or higher latitudes, have characteristics which make them especially vulnerable to the effects of climate change, sea-level rise, and extreme events.  Sea-level rise is expected to exacerbate inundation, storm surge, erosion and other coastal hazards, thus threatening vital infrastructure, settlements and facilities that support the livelihood of island communities (IPCC, 2007:689).
Charles Darwin theorized that coral atolls existed at the tail end of an ecological evolutionary chain (Kirch, 2000:48).  Beginning as high volcanic islands, these land masses jetted out of the ocean and developed barrier reefs surrounding the high islands.  As these high islands subsided, fringing barrier reefs collected mass and coral atolls developed.  Over time, the volcanic islands were submerged, creating a lagoon surrounded by coral atolls.  Atolls rise just inches to several feet above the sea level due to near surface conditions of light, salinity and temperature atolls need to grow.  
Kiribati has experienced significant environmental changes over recent years.  Warmer sea temperatures, loss of fresh water supplies, major coastal erosion, significant amounts of coral bleaching, harmful lagoon algae growth and more frequent king tides have inundated livable lands (Climate Change Effects in Kiribati, 2010).  
In a country that faces consequences from too much water, a severe public health dilemma exists in its lack of fresh water.  Unusual rainfall patterns have contributed to terrestrial crop failures and inadequate fresh water supplies throughout the country.  Since the majority of the population relies on man-made wells or rain catchment tanks, irregular weather patterns have had a profound impact on fresh water supplies.  
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Coral atolls are composed of porous limestone, which act as filtration systems for the naturally occurring Ghyben-Herzberg fresh water lens located below the atoll’s surface (Kirch, 2000:47).  As storm surges rise and sea levels increase, the naturally occurring freshwater filtration system’s capacity diminishes.  Wells become unusable as supplies are contaminated with polluted runoff and sea water (Climate Change Effects in Kiribati, 2010).  The first UN mission to Kiribati by the Special Rapporteur on the human right to safe drinking water and sanitation, Catarina de Albuquerque, occurred in 2012.  This trip shed light on the precarious nature of the fresh water supplies in Kiribati.  Albuquerque noted that “urgent action was needed to address water shortages amongst the country’s 100,000 population” (Pearl, 2012:3).  
Additionally, drastically changing weather patterns contribute to fresh water shortages in the country.  There used to be two seasons in Kiribati, the dry season, aumaiaki, which ran from May to October, and the wet season, aumeang, which lasted from November to April (Australian Bureau of Meterology and CSIRO, 2011).  These once constant weather patterns have become highly unpredictable, creating severe consequences for the islands’ inhabitants.  
Droughts are severe problems in Kiribati and recently, they have occurred frequently across the entire nation.  The drought from April 2007 to early 2009 impacted the southern Kiribati Islands and Banaba while the 2010-2011 droughts significantly impacted the northern Gilberts (Climate Change Effects in Kiribati, 2010).  Evidenced by ground wells turning brackish, plants turning brown and brittle, and the land turning dry, droughts bring a host of problems.  Droughts also negatively impact the one and only major economic source for outer islanders, copra (dried coconut) production.  During periods of drought, copra almost all but disappears as trees fail to produce coconuts.  Long periods of drought are devastating on both an economic and physical health front within Kiribati.
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Heavy rains following long periods of drought create new sets of health problems for Kiribati citizens.  Water catchment tanks become breeding grounds for mosquitoes, which have been linked to outbreaks of dengue fever.  There have been four known dengue outbreaks in Kiribati, two during the 1970s and two more during the 1980s. Twenty cases were reported in 2010.  South Tarawa is at a relatively high risk of dengue fever epidemics due to the combination of crowded urban environments and ideal climate conditions for the mosquito vector (Kiribati Adaptation Project, 2008).  
In 2010, the Kiribati Ministry of Health reported more incidences of diarrheal disease, malnutrition, and vector borne diseases than it had seen in the previous ten years (Climate Change Effects in Kiribati, 2010).  Too much water creates many public health challenges in Kiribati.  However, the fact remains that the availability of fresh water is essential for human life.  The Institute of Medicine determined that,
 A male’s adequate intake should roughly be 3 liters a day while a female’s should be 2.2 liters. It is the body’s principal chemical component and makes up about 60% of a person’s body weight.  It flushes toxins out of vital organs, carries nutrients to cells and provides moist environments for vital tissues.  A lack of water can lead to dehydration, hindering a person’s ability to carry out normal functions (Mayo Clinic, 2012).

Increased access to safe drinking water results in improved health outcomes in the form of reduced cases and outbreaks of water-borne diseases such as dysentery and cholera (SPC, 2009:24).  Kiribati’s precarious freshwater supply, especially on the main island, has caused many health problems, particularly for the young.  A UN mission focusing on safe drinking water in Kiribati found that a combination of high urban population density, unsustainable urban development, and a fragile fresh water supply were all major obstacles in providing adequate safe drinking water and sanitation to people living in the urban capital (Pearl, 2012).  
A lack of safe drinking water is reflected in the health of the population.  Kiribati is struggling with one of the highest infant mortality rates in the Pacific.  Roughly 43 out of every 1,000 babies born will die before their first birthday (SPC, 2009).  Though still extremely high, the infant mortality rate has consistently declined over recent years.  In 2005, the census reported 52 per 1000 live births, and in the 1995 census 67 per 1000 live births was reported.  While infant mortality has decreased over time, a reported 39 deaths per 1,000 live births in 2010 (WHO, 2011), a disproportionate number of the infant deaths were attributed to waterborne illnesses.  In 2009, almost one in four people were affected by diarrhea or dysentery to the degree that required a visit to the health clinic. Infants and children are particularly vulnerable and four reportedly died from diarrhea every month in South Tarawa that year (Pacific Infrastructure Advisory Center, 2010).
In South Tarawa, all natural water sources are either polluted or at risk of pollution, meaning they cannot be used as safe water supplies.  Sewage systems which were installed in 1982 after a cholera outbreak are now leaking into the atoll’s naturally occurring aquifers and fresh water supplies.  Waste in the main island shows that household groundwater wells, lagoon water close to the shoreline and edible shellfish contain high human waste levels  (Pacific Infrastructure Advisory Center, 2010).  
Open defecation, poor hygiene education and a lack of toilets all contribute to the pollution of water supplies in an environment where 52,402 people (48% of the 2010 national population) live (ADB, 2012).  
With a specific focus on fresh water availability, climate change and increasing population densities on Tarawa will impact future demand and availability. Future demand will be influenced by changes in both population numbers and per capita consumption. Water availability would vary due to changes in rainfall and encroachment of seawater, producing an estimated decrease in availability of sustainable groundwater yield by 20% by 2030 (White, 2011).  The contradictions I-Kiribati face are unprecedented, leading some to wonder whether they will be most impacted by too much or not enough water as a result of climate change (Teaero, 2008).    
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Public health is an applied discipline which requires practitioners to focus on both the reduction of illness and social inequalities which increase negative public health conditions.  
Disease proliferates in communities lacking adequate housing, food, sewage, waste disposal, drainage and clean water.  With such basic needs unmet, members of these communities are vulnerable to air- and water-borne diseases such as tuberculosis, cholera, dengue fever, diarrhea, infectious hepatitis, and malaria to name but a few (Kim, Mullen, Irwin, et al., 2000:3).

	Social and economic inequalities substantially increase the number of negative health consequences and outcomes amongst disadvantaged populations by placing them at greater risks.  Climate change has the ability to magnify these inequalities even further (McMichael & Beaglehole, 2000).   The Earth’s climate is changing dramatically necessitating, a robust public health response.
Climate change represents an intriguing twist in the long tale of human evolution.  Various aspects of our species’ biology were shaped by the environmental challenges posed by natural fluctuations of the Earth over hundreds of millennia.  Today, our expanding population and intensified economic activity are overloading the Earth’s capacity to support modern lifestyles.  Our human health faces challenges from a warming planet.  We will have much less time to react to the challenges posed by climate change, necessitating a socio-political response as opposed to any kind of  human species biological advancement (McMichael, 2009:13).  

In meeting this challenge, public health practitioners are charged with the ever-increasingly important role of developing health-promoting and health-sustaining environments for our domestic and global populations.  
In Kiribati, adaptation strategies (sea wall construction, inland migration, and land reclamation) have failed to produce sustainable living environments for atoll dwellers.  Stronger, more frequent storms aided by rising sea levels justify transnational migration and the growing I-Kiribati expat communities around the world.  Today, despite being faithful Christians, many I-Kiribati living abroad see climate change as something impossible to adapt to.  An I-Kiribati living in New Zealand states, I’m afraid of the sea level, that’s the one thing, but we are safe here with my family now in New Zealand (NInterview.08.1, 2008).  New Zealand has the largest concentration of I-Kiribati living outside of Kiribati today.  In 1991, fewer than 300 I-Kiribati resided in New Zealand.  In 2006, there were 1,116 I-Kiribati living in New Zealand.  Today there are well over 1,600 living in New Zealand (Statistics New Zealand, 2006).     
As time progresses and the ecological landscape of Kiribati becomes more unstable, larger numbers of I-Kiribati will seek safer environments elsewhere.  Recently an I-Kiribati man made global headlines seeking ‘environmental refugee’ status in New Zealand.  The story covering this incident stated:
New Zealand immigration authorities have just refused refugee status to a man from the drowning island country of Kiribati. The 36-year-old man sought refuge in New Zealand from climate change related harm, saying on his application that he fears for his children's future on the coral atolls of Kiribati, which are elevated just slightly above sea level. The I-Kiribati man has been in New Zealand since 2004. His visa expired recently, so he sought a more permanent solution to his sense of homelessness (Meakins, 2012:1). 

East Timor is the first and only nation to open its doors to I-Kiribati citizens seeking life elsewhere due to climate change impacts.  In a 2012 interview, President Tong stated that his country was not discounting the possibility of having to relocate his people to other nations for their own survival: “I’m very happy to say that a number of Pacific countries have come forward [with their support]. East Timor has made a concrete offer [to take in Kiribati citizens] and we’ve yet to discuss that in more detail” (Smith, 2012: 1).
The Marshall Islands, Kiribati’s closest geographic and ecologically similar neighbor, also face severe consequences from climate change.  However, unlike Kiribati, it has formal ties to the United States through a Treaty of Free Association which allows Marshallese citizens to migrate freely to the United States.  Kiribati’s nearest southern neighbor is the nation of Tuvalu.  Like Kiribati, Tuvalu is entirely composed of coral atolls.  Tokelau, a nation facing similar consequences from climate change, is comprised of three coral atolls.  Like the Marshall Islands, Tokelau is the territory of a much larger nation.  Tokelauan citizens have the ability to reside in New Zealand.  In 2006, more than half of Tokelau’s 10,000 population resided in New Zealand’s north island (Statistics New Zealand Tatauranga Aotearoa, 2006).    
	While there is little doubt that climate change will have a major impact on human health migration and displacement, questions still remain as to what will other nations do to help those greatest impacted by Climate Change. Will households rely on migration as the one and only adaptation strategy and if so, how will human rights and health of individuals crossing international borders because of climate change be upheld?  The fate of Kiribati largely rests in the hands of non I-Kiribati citizens.  If the environment continues to drastically change, as it seems it will, the population’s state of health will be even more at risk.  As more nations suffer, will the global community take note and act, or continue on with business as usual?  Kiribati is our canary in the coal mine and they are warning us of what is to come.  President Tong clearly understands this and sees his country as a warning that the rest of world should heed.
This, climate change, is the biggest moral test to humanity, we are gone but who will be next?

-Hon. Anote Tong
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