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I N D I G E NO U S K N OWL E D G E FOR CLI MATE CHANGE
A SS E SS ME N T A N D ADAPTATI ON

Many indigenous peoples and marginalized populations live in environments that are highly
exposed to climate change impacts, such as arid zones, small islands, high-altitude regions,
and the Arctic. As a result of this heightened exposure and their natural resource-based
livelihoods, these societies are already observing and responding to changes exacerbated
by climate change. Local and indigenous knowledge is therefore a source of invaluable
information for climate change assessment and adaptation. This unique transdisciplinary
publication is the result of collaboration between UNESCO’s Local and Indigenous
Knowledge Systems (LINKS) programme, the United Nations University’s Traditional
Knowledge Initiative, the Intergovernmental Panel on Climate Change (IPCC), and other
organizations. Chapters written by indigenous peoples, scientists and development experts
provide insight into how diverse societies observe and adapt to changing environments.
A broad range of case studies illustrate how these societies, building upon traditional
knowledge handed down through generations, are already developing their own solutions
for dealing with a rapidly changing climate and how this might be useful on a global
scale. Of interest to policymakers, social and natural scientists, and indigenous peoples
and experts, this book provides an indispensable reference for those interested in climate
science, policy and adaptation. This publication is the second in the “Local & Indigenous
Knowledge” series published by UNESCO.
Douglas Nakashima is Director ad interim of UNESCO’s Division of Science Policy
and Capacity-building, and former Chief of the Small Islands and Indigenous Knowledge
section. He created UNESCO’s global programme on Local and Indigenous Knowledge
Systems (LINKS) in 2002 that addresses the role of indigenous knowledge in environmental
management, including in response to climate change, and reinforces its intergenerational
transmission. Dr. Nakashima has been working within the field of indigenous knowledge
for over 35 years, with his initial research focussing on Inuit and Cree First Nations in
Arctic and Subarctic Canada. He recently led UNESCO’s work with the IPCC to highlight, in the Fifth Assessment Report, the importance of indigenous knowledge for climate
change assessment and adaptation.
Igor Krupnik is Curator of Arctic Ethnology collections at the National Museum
of Natural History, Smithsonian Institution in Washington, DC. Trained as a cultural
anthropologist and ecologist, Dr. Krupnik has worked among the Yupik, Chukchi, Aleut,
Nenets, and Inupiaq peoples, primarily in Alaska and the Russian Arctic region. His area
of expertise lies in modern cultures, indigenous ecological knowledge, and the impact of
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modern environmental and social change on human life in the North. He has published
more than 20 books, catalogues, and edited collections, including several “sourcebooks”
on indigenous ecological and historical knowledge produced jointly with local partners for
community use. He led major efforts in the documentation of indigenous knowledge of sea
ice in the changing Arctic during the International Polar Year 2007–2008, and in 2012, he
was awarded a medal from the International Arctic Science Committee for building bridges
among social and natural scientists and polar indigenous peoples.
Jennifer T. Rubis is a Programme Specialist and Coordinator of UNESCO’s Climate
Frontlines project, focussing on indigenous knowledge in relation to climate change. She
is a native Dayak from Sarawak in Borneo, and is descended from a line of Jagoi shamans
and priestesses. She is a strong advocate of community organizing and the inclusion of
indigenous perspectives in decision-making. She has worked for over ten years on forest
and environmental issues within United Nations agencies and in civil society organizations
at the international, national and community level.
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4
Indigenous Knowledge in the Time of Climate
Change (with Reference to Chuuk, Federated
States of Micronesia)
Rosita Henry and Christine Pam
In order to understand how social resilience might be achieved in the face of climate change,
it is crucial to consider how people employ everyday ‘local’ and ‘indigenous knowledge’
to deal in practice with uncertainty and risk in their lives. Focusing on responses to climate
change discourse in the Pacific, with particular attention to Chuuk, Federated States of
Micronesia (FSM), we call for more fine-grained ethnographic studies on how the global
discourse of climate change transforms knowledge and practice at the local level.
According to the 2010 FSM Census, the state of Chuuk has a population of 48,651, or
approximately 47 per cent of the total population of the Federated States of Micronesia,
distributed unevenly over about forty islands. Chuuk Lagoon, which lies at the heart
of the state, consists of a barrier reef encircling nineteen small ‘high’ volcanic islands,
including the capital, Weno. Around this heart are numerous coral atolls and ‘low’ coralline islands.
This diversity of high and low islands poses complex socioenvironmental challenges
for the FSM in relation to the country’s capacity to respond to extreme climatic events.
The state of Chuuk, in particular, provides instructive case material on how the discourse
of global warming is being taken up and interpreted at the local level and on the conjuncture between contemporary scientific predictions of climate change and indigenous theories of causation and understandings of climate variability and extreme climatic events.
What kinds of knowledge and what sorts of practices might island-based communities
employ at the grass roots to deal with the impacts of climate change? We consider this
question on the basis of research conducted in Chuuk; in the capital of Weno and on
the small low-lying coral island of Moch, in the Mortlocks Region to the south-east of
Chuuk Lagoon.
Indigenous Knowledge
There have been numerous scholarly deliberations about the definition of indigenous
knowledge, in tandem with debates about ‘the validity of the concept of indigeneity’
(Dove, 2006: 191). It is beyond the scope of this chapter to review these debates yet again
(Agrawal 1995; Ellen et al., 2000; Merlan, 2009). Nevertheless, it is important to consider
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the nature and substance of indigenous knowledge, or any category of knowledge for that
matter, if one is to understand how such knowledge might be employed in the face of
change. In other words, behind this chapter lie deep philosophical questions about the
nature of knowledge per se and how or where it might find tangible expression.
‘Indigenous knowledge’ is a category produced in the context of contemporary
representations of identity and indigenous rights politics, but it also has substance. That
substance is more than particular traditional technologies and taxonomies, or even particular practices, associated with the natural environment. That substance is knowledge
of the relatedness and interdependency among things (human and non-human). As such,
indigenous knowledge includes the cosmological understandings, values and principles
that inform the use of technologies, that generate taxonomies and that find expression
in practices of social obligation and responsibility, including in practices of negative
reciprocity.
Thus our interest is not only in knowledge as it manifests itself in social practice, but
also in how knowledge categories themselves (local, indigenous, scientific) come to be
strategically employed in a global politics of climate change. In order to understand how
people might respond to climate change predictions, as well as deal with actual climatic
events, it is necessary to explore how global scientific discourse is taken up at the local
level, and the transformative effect it has on local knowledge. For example, as RudiakGould notes, among Marshall Islanders ‘scientific knowledge of climate change has powerfully influenced local perceptions of environmental change: precisely that which seems to
best exemplify “pure” traditional ecological knowledge’ (2010: 12).
Systems and Practices
The predominant approach among scientists (including many social scientists) to
understanding responses to climate change has been a systems-based one, where social
and ecological variables are not analysed in isolation but in terms of their interrelation as
part of a system. Thus, emphasis has been placed on concepts of the ‘vulnerability’, ‘adaptation’ and ‘resilience’ of socioecological systems. Such concepts ‘do not exist in isolation
from the wider political economy’ (Adger et al., 2006: 5). It is important to recognize that
complex historical, political and economic factors constitute the social dimension of any
socioecological system. In the context of the Pacific one must keep in mind the shattering
effects of the Second World War and catastrophic anthropogenic factors such as atomic
testing in the Marshall Islands, as well as the more recent impacts of globalization, population movement, rapid population growth and other threats.
Adger et al. (2005: 1036) define resilience as
the capacity of linked social-ecological systems to absorb recurrent disturbances such as hurricanes
or floods so as to retain essential structures, processes and feedbacks. Resilience reflects the degree
to which a complex adaptive system is capable of self-organization (versus lack of organization or
organization forced by external factors) and the degree to which the system can build capacity for
learning and adaptation.
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They argue that the concept of resilience marks ‘a profound shift in traditional perspectives,
which attempt to control changes in systems that are assumed to be stable, to a more realistic viewpoint aimed at sustaining and enhancing capacity of social-ecological systems to
adapt to uncertainty and surprise’ (Adger et al., 2005: 1036).
Yet, what are the human qualities, or characteristics, which define this capacity to adapt?
What is the relationship between such adaptive capacity and knowledge systems (whether
scientific or indigenous)? In considering vulnerability and resilience it is necessary to take
into account the social practices that not only underpin and generate knowledge, but also
constitute knowledge systems in and of themselves (knowledge of how to live in the world
as social beings).
Although systems-based approaches have generated useful models, they are not able
to effectively capture the complexities of people’s real-life experiences and responses.
Models must be informed by studies of actual practices of contemporary everyday life.
While climate change is a global phenomenon, there is great regional and local variability
in terms of impact. As noted in the Third Assessment Report of the Intergovernmental
Panel on Climate Change (IPCC):
Climate models are simplifications of very complex natural systems; they are severely limited in their
ability to project changes at small spatial scales, although they are becoming increasingly reliable
for identifying general trends. In the face of these concerns, therefore, it would seem that the needs
of small island states can best be accommodated by a balanced approach that combines the outputs
of downscaled models with analyses from empirical research and observation undertaken in these
countries.
(McCarthy et al, 2001: 870)

However, in the Fifth Assessment Report, Nurse et al. (2014: 1626) note that while there
has been ‘a problem in generating formal climate scenarios at the scale of small islands
because they are generally much smaller than the resolution of the global climate models’,
this has improved with the use of ‘the new Representative Concentration Pathway (RCP)
scenario General Circulation Models (GCMs) with grid boxes generally between 100 and
200 km2 in size’.
Nevertheless, because local conditions vary widely on different island types it is
difficult to predict climate change impacts. The issue is not just geographical and
meteorological variability. The way people deal with any kind of change is dependent
on pre-existing local knowledge, as well as on their adoption and interpretation of new
knowledge, including science-based theories of climate change. It is also dependent on
locally experienced historical, social, cultural and political contexts and administrative
environments (Torry, 1979). For example, Marshall (1979) provides a case study on
how the distribution of aid in the wake of a natural disaster can prove problematic when
‘local administrative politics’ are not taken into account. He documents the distribution
of relief in the Mortlock Islands (22 May–7 July 1976) by the United States government
and the Red Cross following cyclone Pamela and shows that more politically powerful
island communities received the most aid even though they were the least impacted by the
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cyclone. Although Marshall conducted his study over forty years ago, his general point
still holds – political and administrative contexts play a significant role in how effectively people are able to respond to climate change impacts. Thus, systems-based research
on climate change must be supported by practice-based research at the community level
that will provide an understanding of the impact of local political realities on response
strategies (see also Barnett and Busse, 2001). As Nurse et al. (2014: 1635) argue ‘Recent
moves toward participatory approaches that link scientific knowledge with local visions
of vulnerability offer an important way forward to understanding island vulnerability in
the absence of certainty in model-based scenarios.’
Pacific States and the Discourse of Global Warming
Climate models predict that low-lying atoll states in the Pacific, and elsewhere, are
highly vulnerable (Barnett and Adger, 2003; Pittock, 2005; Adger et al., 2014; Nurse
et al., 2014). States such as Tokelau, Tuvalu, the Marshall Islands and Kiribati, which
are composed entirely of low-lying coral atolls that rarely exceed 3–4 m above present
mean sea level, are considered most at risk (Barnett and Adger, 2003). However, states
that include high islands, such as the Federated States of Micronesia, also face disastrous
consequences because of climate change, including sea-level rise, rise in sea surface
temperature and increased intensity and frequency of extreme weather events. On the
high islands, human populations are concentrated in the coastal zone, making them vulnerable to sea-level rise which ‘will exacerbate storm surge, erosion and other coastal
hazards, threaten vital infrastructure, settlements and facilities, and thus compromise the
socio-economic well-being of communities and states’ (Mimura et al., 2007: 689). One
of the key matters of concern is the impact of climate change on water security (Nurse
et al., 2014: 1622–3).
Climate science predictions are well accepted in the Pacific, with Pacific Island states
responding by developing a regional framework for action on climate change, climate variability and sea-level rise (2000–2004), superseded by the Pacific Islands Framework for
Action on Climate Change 2006–2015. There has also been wide acceptance of popular
media representations among Pacific Islanders of their plight as victims of global warming.
For example, Rudiak-Gould (2010) discusses how climate change doomsday prophesies
have been taken up in the Marshall Islands. Some states have appropriated a discourse of
vulnerability and enlisted the metaphor of ‘smallness’ in challenges to global debates on
climate change (Kempf, 2009). Some states have also strategically employed the media
as a means of seeking international recognition and assistance. Connell (2003) expresses
concern about this, arguing that the acceptance of ‘doomsday’ predictions blinds people to
immediate, local (including anthropogenic) causes of environmental degradation. Barnett
and Adger (2003: 329) suggest that acceptance of the inevitability of imminent disaster and
‘lost confidence in atoll-futures’ may be more of a problem than the physical impact of climate change itself, in that it may lead to ‘changes in domestic resource use and decreased
assistance from abroad’.
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Figure 4.1 Moch Island, Mortlock Islands, Chuuk, FSM. (A black and white version of this figure
will appear in some formats. For the colour version, please refer to the plate section.)

Chuukese Concerns About Climate Change
Because Chuuk and other small island states have long faced more immediate socioeconomic problems (including poverty, high unemployment, housing, education and
health care), one might expect that climate change issues would be accorded a low priority. Yet, our research on Chuuk reveals that government officers and other Chuukese
are deeply concerned about the potential effects of climate change. During our pilot study
and the longer-term ethnographic fieldwork that followed, we interviewed people living
in the high island capital of Weno as well as members of the Mochese community living
predominantly on their home island in the Mortlocks (Figure 4.1). The pilot study was
conducted in 2008 and involved in-depth interviews with government officers in Weno, and
a field trip to Moch at the invitation of the Mochese research officer at the Chuuk Historic
Preservation Office (Henry et al., 2008). Pam’s doctoral research was an extension of this
study, conducted primarily with the Mochese community living on their home island, but
also among the extended community living in Weno. Her research was based on participant observation over a period of eight months between 2009 and 2011, and was especially
informed by her involvement with a climate change project initiated by the Moch municipal government.
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Because of urbanization processes, many of those we interviewed who were living in
Weno originally hailed from outer atoll islands in Chuuk. They conveyed great fears for
the future of their home islands, emphasizing that these were in the process of gradually
disappearing:
It’s a low flat island … When I go back it looks like it’s getting worse because some of the beach
I saw before is gone and the island is getting smaller and smaller because the waves wash away the
sand. It’s not like before … Our main food is taro and the waves come into the taro patch and kill off
the crops.
Little by little our shore is disappearing and coconut trees are standing in water. It’s happening
more and more over the years. We heard that pretty soon we’ll be all underwater, the whole of the
Mortlocks. They say this is the time of evacuation. They say this is the time to evacuate people to
higher ground. Right now we are suffering erosion and we are suffering the high tide. In our language
we call it setupul.

Research participants described their experiences of storm surges and unusually high
tides as well as their memories of particularly extreme climatic events such as cyclones
(typhoons). In particular, cyclone Pamela, which hit the Mortlock Islands in May 1976,
was well remembered. It washed away a quarter of the island of Kuttu, a small coral island
(0.2 square miles with a population of about 350), which forms part of the Satawan Atoll.
According to Marshall (2004: 65), all the islands in the Mortlocks were badly affected by
this cyclone. Namoluk, where he conducted his field research, was completely submerged
by waves that swept across the island for fifteen to eighteen hours.
The saltwater entered the taro swamps and killed all the taro plants, and a high percentage of breadfruit, coconut and banana trees perished outright from the combination of salt, wind and waves.
Equally devastating was the substantial damage to the atoll’s reefs and reef organisms many of which
serve as a regular food source.
(Marshall, 2004: 65)

The cyclone resulted in the formation of a new islet, which was immediately named
‘Pamela’ by ‘local wags’ (ibid.).
For people living on Moch, typhoons loom large in the social memory of the community.
While discussing the effects of a tidal surge on the island in late 2008, one woman said she
was scared when the waves came close to her house because it reminded her of Typhoon
Pamela. Others remembered listening to the old people tell stories about the typhoon that
hit the island in 1907 (Spennemann, 2007); how they heard the screams of people from the
islands of Satawan and Ta as they were swept out through the channel and into the ocean,
and how afterwards they found people dead on the reef.
Clearly, storm surges, high tides and cyclones are not new phenomena in this environment, and people in times past developed various cultural responses and strategies to cope
with their impact. The dynamic potential for transformation of the seascape is recognized
within Micronesian cosmology, as reflected in narrative knowledge of islands disappearing
into the sea, or being deposited within the seascape by ancestral beings (Lessa, 1961;
Mitchell, 1973; Lessa, 1980; Goodenough, 1986). According to Mitchell (1973: 23) there
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is a recurrent motif in these narratives of islands being ‘fished up’ from under the sea with a
hook or a net. Other narratives tell of islands being ‘kicked’ out of their original place by a
culture hero or of being formed from a rock or sand being thrown onto the water or dropped
into the ocean (Lessa, 1961: 275).
Yet, the concern today among Chuukese people is that climate change will result in this
dynamic world becoming so drastically transformed that it will no longer be habitable.
Certainly there was a general consensus among people living on Moch that the high tide
and waves were not as they were before. Many men noticed that high tide was getting
higher each year and the low tides that exposed the reef happened less often. One man
remembered that when he was younger the high tide did not ‘go up inland’ but that now it
was very easy; ‘the high tides just wash up inland’. Women also noticed the changes to the
tides – that a few years ago the tide was low and you could walk out on the reef, but that
now the tide stayed high – and there was agreement that the changes were happening rapidly, that every year the tide was higher and every year it was getting worse.
Additionally, there was agreement within the Mochese community that the land was
getting smaller. As one man said, not only was there increasingly more people and more
houses on the island, but the land itself was being eroded by the waves. People said that
each year they watched the waves take away land, and they were concerned for the loss of
significant food and medicinal plants that grow on the shore.
People were worried about the prospect of having to abandon the atoll islands altogether
and of having to evacuate to the high islands. While their chief concern was the gradual disappearance of the islands, they were also troubled about the immediate effect of sea-level
rise on water resources:
There is only one deep well on the island that is not brackish, but all the deep wells around the shore
have been affected by saltwater. The water in the ground itself is salty and this has killed the taro.
All the deep wells around the shore are all half seawater and half fresh. They say, ‘Don’t drink; you
drink fresh water catchment.’

Concerns about saltwater inundation extend to the immediate impact this has on food
security on atoll islands, especially given the importance of the freshwater lens for the
cultivation of swamp taro, the mainstay of subsistence agriculture for island communities.
This was recognized by some as the primary concern for the Mochese community:
First we have to think about our survival – food. That’s what we have to think about first. Ten years
from now breadfruit and taro patch and whatever will be dying out, and after that the island is
sinking … But first thing is the plants, food.

Chuukese government officers we interviewed in 2008 (including the Chuuk State
Historic Preservation Officer, the Disaster Coordinator, Federal Emergency Management
Authority and the Executive Director, Environmental Protection Authority) conveyed concern about the condition of the freshwater lenses on the more vulnerable outer islands
and their capacity to maintain their current populations. They also expressed apprehension about the limited capacity of Chuuk State to handle the socioeconomic and political
consequences of resettlement within the state.
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Figure 4.2 Land reclamation on Weno, Chuuk Lagoon, FSM. (A black and white version of this
figure will appear in some formats. For the colour version, please refer to the plate section.)
The money is not enough [from the Compact of Free Association with the United States of America].
So when we heard about this climate change, we are worried about these outer islands, because we
do not have enough [money] … We need ships, we need planes to evacuate the people.

While people on Moch made it clear they do not want to leave their island, there was
talk of evacuation that expressed similar concerns. In particular, one man who identified
himself as a teacher of climate change criticized the government for not having a plan for
the island communities:
It’s good for our mayor and our senators to … find the money to start to move the people to somewhere else, to immigrate to the US, to immigrate to Hawaii, Guam, wherever we accepted to immigrate. I think that’s the only way. [But] there is no such thing because as I told you, there is no future
plan for thirty years on this island. There is no plan.

The Executive Director of the Environmental Protection Authority noted that the high
islands were already densely populated and that the migration of increasing numbers of
outer islanders to the capital of Weno was causing competition for land to become acute.
Thus, it is not surprising to find land reclamation activity along much of the foreshore of
Weno (Figure 4.2), a practice that has caused concern because it is thought to place ‘communities and infrastructure in positions of increased risk’ (Nurse et al., 2014: 1623).
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The social situation of the landless in Chuuk is unenviable. As Hezel writes: ‘If land was
life for traditional Micronesians, then loss of land was a form of death; in Chuuk, according
to one author (Parker, 1985] it was lamented with the cry “I am no longer alive”’ (Hezel,
2001: 34–5).
In its 1997 Climate Change National Communication, the FSM National Government
acknowledges that ‘land ownership is the most valued right in Micronesia; the landless
person has much lower status than the landowner’ (FSM, 1997). Thus, land is valued not
only for its economic use-value but also for the social status and political power that derives
from its ownership. Moreover, the concept of personhood, what it means to be fully human,
is tied to one’s association with land, as are the very qualities of a person. For example, the
lagoon island of Tonoas is said to be a reposing man and people living in the district around
the highest peak of the island, which represents the head of the man, are said to have large
heads through scheming and ‘planning evil deeds’ (Young et al., 1997: 16).
Traditionally, a complex system of social security based on ceremonial exchange
networks, kinship practices and complex land tenure systems assured rights to and association with land for most people in this region of small islands. Land is, in principle,
inherited matrilineally but patrilineal succession is recognized, with men being able to give
land to their sons while they are still alive. Claims can arise from living on land, cultivating
it, having ancestors born or buried on it and so on. People can have interest in many plots or
trees in different locations. Cultivable land is divided into named tracts owned by different
lineages, as are the offshore waters and reefs (Murdock and Goodenough, 1947).
However, such cultural practices may not be able to keep up with and/or sustain the
large population shifts that have occurred in Micronesia over the past forty years as, for
example, ethnographically documented by Marshall (2004) on the island of Namoluk
in the Mortlock Islands. While Nurse et al. (2014: 1625) note that there is currently ‘no
unequivocal evidence that reveals migration from islands is being driven by anthropogenic
climate change’, leaders we interviewed on Moch Island considered that migration may
well be inevitable and that eventually the whole island may have to be evacuated. Chuukese
government officers in Weno expressed concern over the great pressure that migration
already exerts on state resources and particularly on infrastructure in the high islands of
the lagoon. Outer islanders in the capital were worried about their ability to support their
kin should it be necessary to evacuate them from their home islands: ‘See, it’s a really sad
situation. If they come in, the money that we have is not enough to share around. So they
have to stay out there and we send them what we can.’
Outer island respondents living in Weno expressed a strong connection to their home
island. While they feared that evacuation might eventually be necessary, they stated that it
was important to maintain their families on their home islands in order that these places,
so significant to their identities, would continue to be cared for and nurtured. As Marshall
notes in relation to the people of Namoluk, fewer than 40 per cent of whom live on the
island itself, individuals continue to derive their personal identities ‘from a collective community identity that is rooted in place: their island home. They carry Namoluk with them
when they move – wherever they move’ (2004: 134).
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This is the case also for the Mochese community, which prioritizes sharing as ‘a way
of living’ and as a means through which to activate a network of relationships that extend
well beyond the home island. For example, our research evidences the profusion of energy
invested by people within the community, both on Moch and Weno, to sustain their
connections through the ongoing sharing of resources. Certainly the boat that travelled
between Moch and Weno always had people on-board taking local foods to relatives living
in Weno, and likewise the boat from Weno to Moch was loaded with processed foods, and
with building materials, fuel, letters from loved ones and parcels from relatives living in the
USA. Indeed, while much is written about the ‘dependence’ of small island communities
on support from off-island relatives (Connell, 2010: 122–3; Birk, 2012: 89), it is the intentional activities of sharing – to and from the home/island – that establishes identity and a
way for belonging.
Providing support for kin on the home islands is not only important in terms of identity but also for more practical reasons. If coral islands are not inhabited, if people do not
dwell there, then these places may become even more vulnerable. For example, Rainbird
(2004: 171–2) attributes recent coastal transgression in some areas in the Chuuk Lagoon
to the fact that, following adoption of a western cash economy, ‘coastal lowlands are not
being maintained and consequently the sea is reclaiming the space it had enjoyed prior to
human intervention’ (Rainbird, 2004: 171).
Similarly, a preliminary report to the Conference of the Parties for the Convention on
Biological Diversity by the Federated States of Micronesia (FSM, 2001: 17) notes that
‘urbanisation removes people from day to day contact with natural resources so that there is
no longer a feedback system between people and their environment that could alert people
to problems’.
Pam’s research reveals an intense relationship between people and a coral landscape, a
relationship that is realized through practices that maintain the home island as a successfully and intensely inhabited place – as a place worthy of attachment and belonging. These
practices of engagement with coral included attending to taro pits and seawalls, weeding
the main path, spreading clean white coral around buildings and keeping socialized areas
open and free from overgrowth and debris (see also Besnier, 2009).

Knowledge for Orienting to Climate Change
In 2001, a Chuukese task force appointed to report on the impact of ‘unusual sea-level rise
and its adverse effects’ recommended that in order to adapt to global climate change it is
important to:
Re-orient ourselves with our own traditions and cultural values to be the driving force on how we
counter this onslaught of events. Our main problem stems from the loss of our values and the old
ways whereas we take great pride in the things that we planted and reap from the ground as opposed
to buying and relying entirely on cash (money) economy.
(Billimont et al., 2001)
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The IPCC has considered the significance and relevance of indigenous knowledge for
dealing with climate change. For example, in its contribution to the Fourth Assessment
Report of the IPCC, Working Group II provides case studies on ‘Indigenous knowledge for
adaptation to climate change’ in the report on small islands (Parry et al., 2007). However,
Mimura et al. (2007: 712) in the same report note that while the use of traditional knowledge
as a means of adaptation to climate change has been advocated in relation to small island
states, further research on whether such knowledge can realistically enhance ‘adaptive capacity and resilience’ is required, given the dire future scenarios predicted:
With respect to technical measures, countries may wish to pay closer attention to the traditional technologies and skills that have allowed island communities to cope successfully with climate variability
in the past. However, as it is uncertain whether the traditional technologies and skills are sufficient
to reduce the adverse consequences of climate change, these may need to be combined with modern
knowledge and technologies, where appropriate.
(Mimura et al., 2007: 712)

The relevance of indigenous knowledge has been further discussed in the IPCC Fifth
Assessment Report, where it is concluded that:
As in previous IPCC assessments, there is continuing strong support for the incorporation of indigenous knowledge into adaptation planning. However, this is moderated by the recognition that
current practices alone may not be adequate to cope with future climate extremes or trend changes.
The ability of a small island population to deal with current climate risks may be positively correlated
with the ability to adapt to future climate change, but evidence confirming this remains limited.
(Nurse et al., 2014: 1636)

Certainly, climate change scenarios paint a dismal picture for small Pacific Island states.
However, one of the problems with such representations is that they serve to erase recognition of ‘the agency, resourcefulness and resilience’ of Pacific Islanders (Farbotko, 2005).
As Barnett and Adger (2003: 333) note, ‘the challenge is to understand the adaptation
strategies that have been adopted in the past and which may be relevant for the future in
these societies’.
In relation to this, Rainbird (2004: 94, 171) presents archaeological evidence of past
human transformations of the seascape and of practices of protection and maintenance in
Micronesia. Rainbird argues that the first human settlers
altered the very nature of the landscape, by manipulating the vegetation so as to cause erosion and
thereby lay the foundations for the subsistence systems … This approach to the landscape by the
initial settlers would be responsible for creating conditions of high sediment transport and the progradation of the shoreline onto the reef flats.
(Rainbird, 2004: 95).

Atoll islands were purposefully cultivated into rich dwelling places. This is evidenced
by the central taro patch typical of atoll islands (Figure 4.3), developed, mulched and cared
for over centuries (Rainbird, 2004: 163). A workshop in the Mortlock Islands in 2006
documented practical knowledge and cultivation of thirty-two varieties of swamp taro.
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Figure 4.3 Healthy taro patch. Moch Island, Chuuk, FSM. (A black and white version of this figure
will appear in some formats. For the colour version, please refer to the plate section.)

While different islands are known for having different cultivars, one man on the island
of Ta, where there has been damage to taro due to salinity, like on the island of Moch
(Figure 4.4), grew up to twenty cultivars. At the workshop, salt-resistant cultivars were
proposed as a means of countering the effects of sea-level rise (Levendusky et al., 2006).
In their contribution to the Fifth IPCC report, Adger et al. (2014: 766) review recent
anthropological studies. While many studies argue that ‘mutual integration and co-production of local and traditional and scientific knowledge increase adaptive capacity and
reduce vulnerability’ and that local and traditional knowledge ‘contributes to mitigating
the impact of natural disasters’, ‘maintaining domestic biodiversity’ and ‘developing sustainable adaptation and mitigation strategies’, other studies point out the limitations of
indigenous knowledge for dealing with climate change.
Our research on Moch and in Weno reveals that Mochese people strive to orient themselves to climate change in practical ways by drawing on their own empirical observations,
lived experiences and deep connection with their island home. Knowledge is not something
fixed, but dynamic and changing. Moreover, it is enacted in terms of place-based practices
of engagement with other people and things of the world. Thus we argue for a concept
of indigenous knowledge that goes beyond the realm of ideas, to practices of relatedness
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Figure 4.4 Saltwater where there was once a taro patch, Moch Island, Chuuk, FSM. (A black and white
version of this figure will appear in some formats. For the colour version, please refer to the plate section.)

that foster social security (see also Henry and Jeffery, 2008). In other words, knowledge
does not exist in a vacuum, but thrives or withers as part of a wider political economy of
principles and practices.
For example, one of the strategies that people often used in the past to deal with extreme
climatic events was to invoke the principle of reciprocity by turning to their kinship and
exchange networks across the region. According to Rubenstein (2001: 75): ‘Micronesian
island communities accommodated to climate extremes and natural disasters through the
development of social and political linkages between the more vulnerable coral atolls and
the neighbouring high islands.’ In some parts these linkages became institutionalized in
terms of formal ceremonial exchange systems, such as the sawai system in the western
Carolinian islands (Darcy, 2006). While travel and/or migration were common practices
among Micronesians in the past, emigration from the Federated States of Micronesia
became a significant social phenomenon after the implementation of the Compact of Free
Association in 1986. Thousands of FSM citizens left for Guam, the Commonwealth of
the Northern Mariana Islands, Hawaii and the mainland of the United States. The explanation for this was primarily employment and education (Hezel and Lewin, 1996; Marshall,
2004). They did not conceive of themselves as leaving their home islands permanently.
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They maintained close social bonds through exchange with their kin so that they could
return home if and whenever they wanted:
Goods flow back and forth between the home islands and the new communities as freely as people.
A few years ago, Chuukese would send fish and pounded breadfruit to their relatives on Guam in
ice chests that would be returned a few days later, filled with frozen chicken and other treats that
could be bought cheaply on Guam. Chuukese on Guam would also send back cartons of secondhand
clothes … Goods are exchanged between migrants and their relatives back home just as they would
be if all were living on the same island.
(Hezel, 2001: 153).

Thus, keeping exchange paths active might be considered an adaptive strategy in the
face of climate change (see also Barnett, 2001). Because kinship relations and exchange
networks themselves provide a means of mitigating impacts of climate events, it is important
to understand the way these networks of connection operate and the political and economic
contexts under which they will be able to continue to flourish. There has been much recent
anthropological research conducted on migration, transnationals, diasporas and global
flows of people and goods, which is helpful for understanding the kinds of social capital
that people might employ to cope with climate change. Such social flows are linked to a
cultural seascape constructed in terms of movement, so that rather than being perceived as
a barrier, the sea is conceptualized as a ‘way’ or ‘pathway’ of connection (Hau’ofa, 1994;
Rainbird, 2004; Darcy, 2006).

Conclusion
Much socioeconomic modelling has been undertaken to try and estimate and quantify the
damage from climate change, and ‘climate anthropologists appear to be making strides at
relating global warming models to everyday lives’ (Brown, 1999), yet little research has
been conducted to date on the creative human capacity to respond to and mitigate its effects.
In Chuuk, as elsewhere in Micronesia, strong ties to land, understood to include sea, are
a vital aspect of local cosmologies. In the past, people dealt with environmental change
by responding resourcefully through their land tenure regimes, economic and political
institutions, and exchange networks. Our research with Mochese people reveals that they
continue to do so today.
Indigenous knowledge research is crucial in order to understand how people perceive
risk and orient themselves towards change (Pam and Henry, 2012). However, such research
commands an expanded definition of what constitutes knowledge, a definition that includes
cosmologies, or worldviews, and practical modes of social organization, governance and
management.
Understanding human resourcefulness and resilience in the face of climate change
requires fine-grained ethnographies on the political economy of knowledge. It requires a
holistic approach that involves consideration of the dynamic social, political and economic
relations that constitute knowledge in practice.
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