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Executive Summary

The Intergovernmental Panel on Climate Change (IPCC) fréstessment Report published
in early 2007 confirmed that global climate changdresaaly happening. The report found
that communities who live in marginal lands and whosgihwods are highly dependent on
natural resources are among the most vulnerable to elichange. Many indigenous and
traditional peoples who have been pushed to ttet teetile and most fragile lands as a
consequence of historical, social, political and econ@xatusion are among those who are
at greatest risk.

On the other hand, people living in marginal lands havg baen exposed to many kinds of
environmental changes and have developed strategiespiogasith these phenomena. They
have valuable knowledge about adapting to climate chang#&dmagnitude of future
hazards may exceed their adaptive capacity, ediyegiizen their current conditions of
marginalization.

The potential impacts of climate change on the livelilscarad cultures of indigenous and
traditional communities remain poorly known. Thelgoof the IUCN report omdigenous
Peoples and Climate Changare:

to improve understanding of the potential impacts of cknchtange on vulnerable
communities and cultures and their associated ecosystems;

to identify further research required to reduceribles of climate change; and

to develop appropriate adaptation and mitigation measpegticularly in areas
with high risk of socio-cultural impacts.

Through this report, IUCN offers some elements that willifate integration of socio-
cultural considerations in programmes and actions to ssldfenate change impacts.

The first chapter critically analyses the treatnarttaditional and indigenous people in
climate change policy documents, including the United Nations Framework Convention on
Climate Change (UNFCCC) (1992), the Kyoto Protocol &edGlean Development
Mechanism (1998), the Stern Review (2006) and thetkRdBCC Report (2007). Even

though these documents agree that the costs of clohatee are going to fall inequitably on
the world’s poorest and most disadvantaged commesriiicluding traditional and indigenous
peoples, the communities discussed almost exclydive in developed countries, i.e. in
North America, Europe, Australia and New Zealand twedPolar Regions. The majority of
traditional and indigenous peoples who live in tlogpical developing world get very little or
no consideration. Furthermore, while all the anadydocuments put their emphasis on
monetary, knowledge and technology transfer from devdlapeéeveloping countries,
traditional and indigenous peoples’ own coping addptive strategies are hardly recognized.

Chapter two identifies the determining factors of socidl@inphysical vulnerability of
indigenous and traditional peoples. Even thoughingle conceptual framework of
vulnerability has been agreed, many recent publicatigreeahat vulnerability is a
multidimensional concept which involves exposure, seitgiind resilience. Assessing
vulnerability of a system to climate change is basetherexposure of a system to a potential
biophysical hazard level at a global, regionalomal scale, the sensitivity of vulnerable
groups and ecosystems to climate change impacatghair adaptive capacity. The capacity
of a social group to adapt to environmental hazards dspentheir physical location,
entitlements of the use of certain resources amd @nd access to knowledge, technology,
power, decision making, education, health care and food.



Chapter three provides maps that superimpose tladidm of indigenous and traditional
peoples (ethno-linguistic groups) over climate changggtions on temperature,
precipitation and sea level change from the IPCC (2007)rdhdting maps show areas of
high concentration of indigenous and traditional peoateksareas of greatest predicted
climatic change. Predicting changes at a regionalaal level to pinpoint specific groups that
are at risk remains challenging, because of the limitsalugon of regional climate change
models. Still, it is possible to identify broad i@gs which are likely to experience certain
types of climate change. These include the Arctic reglnCaribbean and the
Mediterranean region, the south of Latin Americd #re Amazon, southern Africa, the
Arabian Peninsula and large parts of Australia. Conog sea level rise, areas at greatest risk
include islands in general but especially smadiridls, the Arctic region, and low-lying Asian
coastal areas.

Chapter four describes the projected impacts ofatie change on coastal areas; islands;
tropical forests; and drylands. It provides case stutiewisg that climate change is already
having serious implications on traditional and indigespeoples’ livelihoods. These
communities have adapted to a wide variety of ldezand these adaptation practices have
the potential to alleviate adverse impacts andfmtalize on new opportunities brought about
by climate change. Examples of such traditional and iatie adaptation practices include:

shoreline reinforcement,

improved building technologies,

rainwater harvesting,

supplementary irrigation,

traditional farming techniques to protect watersheds,
changing hunting and gathering periods and habits,
crop and livelihood diversification,

use of new materials, and

community-based disaster risk reduction.

However, the adaptability and the degree of vulnerabiéitylwe unevenly distributed between
different tribes and can even be asymmetrically distribuighin a community. Women are
particularly affected by climate change as a resuiheir disproportionate involvement in
reproduction work, insecure property rights, limitedess to resources, and reduced
mobility.

In conclusion, climate change is already having serimydications on the livelihoods and
cultures of traditional and indigenous peoples. Even though these peoples have developed
important strategies to adapt to these changesyagmitude of future hazards may limit their
capacity to adapt. IUCN and its member and partner orgamsaherefore will further

explore culturally appropriate ways to enhancerésdience of traditional and indigenous
peoples and to reduce factors which are hinderilagtion. Recommendations include:

formulating policies which actively involve indigeas and traditional communities in
the international, regional and local climate change discourse ant gdture their
entitlements to self-determination, land, natural reses) information, education,
health services, and food,;

recognizing and actively promoting indigenous adamtestrategies;



building awareness of traditional adaptation and mitgestrategies;
promoting technology transfer which is culturally apprater;
improving the social and physical infrastructure;

supporting or enhancing livelihood diversification;

ensuring the conservation of natural resources aiddical diversity;

supporting further research on impacts of climasnge on vulnerable cultures and
their associated ecosystems;

collecting and analyzing information on past and curmpeactical adaptation actions
and measures;

combining scientific and indigenous knowledge;

promoting collaborative research and action betweéigenous peoples and
scientists; and

monitoring the implications of mitigation efforts inding the Clean Development
Mechanism (CDM) and Reduced Emissions from Deforestati@eiveloping
countries (REDD) on indigenous and traditional pesp



Introduction

The purpose of the current report is to help britlgee knowledge gap in understanding the
present and future impacts of climate change oditibaal and indigenous peoples. The

report identifies options of adaptation to and gation of climate change based on the
traditional knowledge of communities at risk, inder to reduce their vulnerability and to

enhance their cultural resilience and adaptatigaciédy. Through this report, the authors aim
to offer IUCN and its member and partner organireti some elements that will facilitate

integration of socio-cultural considerations in gn@mmes and actions to address climate
change impacts through mitigation and adaptation nneasu

It is widely accepted that poor, natural-resourepesthdent communities in the developing
world are especially vulnerable to climate charegpecially those living in high-risk areas

such as small islands or low lying coastal areadgék, 2006; IPCC 2007). Human groups
located in areas exposed to severe impacts of @iwlaange are often diverse in terms of
cultural backgrounds. Such groups speak many diitelanguages and have very diverse
origins and cultures. Many of them have preservaditional knowledge about agriculture,

hunting, fishing, foraging and the use of medicipdnts. In the past many of these
communities have been exposed to different kindsemfironmental changes and have
developed coping strategies to face these phenomidmese peoples may therefore have to
offer valuable knowledge to learn from for futurdaptation to and mitigation of climate

change.

However, while there is a growing knowledge abdbetitnpacts of climate change on species
and ecosystems, the understanding about the paltempacts of climate change on

livelihoods and cultures of indigenous and tradiélbo communities is fragmented.

Furthermore, there is a lack of recognition of timportance which traditional people may

play in their own future adaptation to climate op@anFor example, in the recent Fourth
Assessment Report of the IPCC Working Group Il @RQ007) on impacts, adaptation and
vulnerability there is little mention of the rolendh situation of indigenous and traditional

peoples in the context of adaptation to and mitbgedf climate change.

Given these issues, tigeneral objectiveof this report is to:

improve understanding of the potential impacts ofincate change on traditional,
vulnerable communities and cultures of the world @rtheir associated ecosystems, and to
identify further research and knowledge required toontribute to risk reduction and
appropriate adaptation and mitigation strategies ath take into account traditional
knowledge and involve indigenous communities. The report particularly focuses on areas
with high risk and potentially high socio-culturalmpacts

Thespecific objectivesof this report are to:
1. identify most vulnerable areas
2. analyse potential impacts of climate change on the livelihoods and cultures of
vulnerable communities

3. identify past and current coping strategies deysd by traditional communities to
adapt to and mitigate environmental change based tbeir own specific cultural
background



In order to achieve these objectives a systematiew of existing literature on the topic
using case studies from past successful or unssfateslaptations to environmental change
by traditional communities has been conducted.dBmtify areas of “high cultural risk”, i.e.
areas of elevated socio-cultural vulnerability diee the effects of climate change, a
cartographic representation of these areas was .nkamethis purpose, maps representing
physical high risk areas including areas affecteddn level rise, changes in temperature and
precipitation as predicted by the IPCC Fourth Asgest Report were overlaid with maps of
the distribution of ethnolinguistic groups and higicial vulnerability, to identify the most
vulnerable communities in the most volatile regions



1 Traditional and indigenous peoples in global clim ate
change policy

Traditional societies in many cases have built npWedge over long periods about changes
in the environment and have developed elaboratedegies to cope with these changes.
However, traditional knowledge systems in mitigat@nd adaptation have for a long time
been neglected in climate change policy formulatiord implementation and have only
recently been taken up into the climate changeodise. Traditional and indigenous peoples,
who have survived over long periods to many kinfl€mvironmental changes, including
climate change, may have valuable lessons to aifsut successful and unsuccessful
adaptations which could be vital in the contextlohate change.

The scope of the following chapter is to reveal hisgues of traditional and indigenous
peoples and their traditional knowledge systemsamaroached by global climate change
policies and mechanisms including the UNFCCC; thgotl Protocol and the Clean

Development Mechanism (CDM); the assessment repbrtise Intergovernmental Panel on
Climate Change (IPCC); and others.

1.1 United Nations Framework Convention on Climate Change

In the text of thdJnited Nations Framework Convention on Climate Chage (UNFCCC)
indigenous and traditional peoples in relation to climate change are not explicitly discussed.
However, Article 4 calls on developed country PartiehefGonvention to consider the needs
and challenges that developing country Partiesfaceng with regard to adverse effects
arising from climate change. Paragraph 8 of Artitleescribes the urgencies which different
social groups may face, including those living neas threatened by sea level rise, areas
liable to drought and desertification, areas prone to natural disasters lorfragile
ecosystems, including mountainous ecosystems. De®él country Parties are therefore
urged to support social groups living in these ¢oes with the transfer of knowledge and
technology in order to strengthen their resilietwadverse effects of climate change on their
livelihoods (UN, 1992).

Indigenous and traditional peoples representaives since 1998 have been participating at
UNFCCC Conferences of the Parties (COP) have reteas number of statements and
declarations in which they express their concernd discontentedness related to the
implications of climate change policies on theivelihoods and cultures. Since 2001,
indigenous peoples’ organizations (IPOs) have baeknowledged as a constituency in
climate change negotiations within the UNFCCC (2004owever, indigenous peoples’
organizations are still waiting for the approvalasf ad hoc Working Group on Indigenous
Peoples and Climate Change by the UNFCCC, allowing them to actively participhie
COP. At the 11th COP and the first sessibtthe Meeting of the Parties to the Kyoto Protocol
(MOP 1) of the UNFCCC in Canada in 2005 theernational Alliance of Indigenous and
Tribal Peoples of Tropical Forestalled upon the COP to

provide the necessary support to Indigenous Pedpbes developing and developed countries for
our full and effective participation in all levets discussion, decision-making and implementation,
and ensure that the necessary funding be provideglarantee such participation and strengthen
our capacities (International Alliance of Indigersoand Tribal Peoples of Tropical Forests, 2005).



At the 12" COP in Nairobi in 2006, more emphasis was given to indigenous peoples and their
traditional knowledge. Two side events on indigenpaoples and climate change were held,
one on implications of carbon trading on indigenous peoples and the other on their
experiences and concerns. At the same conferéridee Nairobi work programme on
impacts, vulnerability and adaptation to climate @hge’ was adopted. The aim of this five-
year programme of work on the one hand is

to assist countries, in particular developing caigs, including the least developed countries and
small island developing states, to improve theidenstanding and assessment of impacts,
vulnerability and adaptation;

and on the other hand

to assist countries to make informed decisions @ttgal adaptation actions and measures to
respond to climate change on a sound, scientiéichnical and socio-economic basis, taking into
account current and future climate change and Jahity (UNFCCC, 2006).

This work programme does consider indigenous psogiel their traditional knowledge on
climate change impacts and adaptation. In the context of adaptation plandipgactices it
recommends to collect, analyse and disseminatennafiton on past and current practical
adaptation actions and measures, including prgjehtet- and long-term strategies and local
and indigenous knowledge.

Additionally, the UNFCCC website features a databas local coping strategies with the
intention to facilitate the transfer of long-stamglicoping strategies/mechanisms, knowledge
and experience from communities that have had aptatb specific hazards or climatic
conditions to communities that may just be startmg@xperience such conditions, as a result
of climate change. This database features somdaitapstrategies developed by indigenous
and traditional peoples (see example below).

Qhuthafas in Bolivia

Aymaran indigenous peoples of Bolivia have beernirgppvith water insecurity and scarcity
over centuries. In order to collect rainwater ia thountains and pampas they have developed
a sophisticated system of rainwater harvesting kgy vof constructing small dams
(ghuthafas). This traditional technique of rainwater harvesting has provedital lmot only
to people but also to livestock in times of drowgdditionally, it has been found that these
water reservoirs serve as thermo-regulators of ditynand help reducing the risk of skin
cancer as they diffuse harmful sun-rays (UNFCCC, 2007)

1.2 The Kyoto Protocol

As with the UNFCCC the Kyoto Protocol does not nmntindigenous communities.
However, similar to Article 4 of the UNFCCC, ArtcllO of the Kyoto Protocol stresses the
importance of the

transfer of, or access to, environmentally sourchtelogies, know-how, practices and processes
pertinent to climate change, in particular to dey@hg countries, including the formulation of
policies and programmes for the effective transfieenvironmentally sound technologies that are
publicly owned or in the public domain and the ¢i@a of an enabling environment for the private
sector, to promote and enhance the transfer of, aowbss to, environmentally sound technologies
(United Nations, 1998).
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Clean Development Mechanism

The purpose of the Clean Development Mechanism (L2 defined in Article 12 of the
Kyoto Protocol, is to support developing countriastheir efforts to achieve sustainable
development and in contributing to the overall objee of the UNFCCC. Specifically, the
Kyoto Protocol, in Article 12, calls on developealatries to implement project activities in
developing countries, in order to reduce their emissions and to enhanaeatbein storage
capacities. These certified emission reductions (GfegRerated by such project activities can
be used by developed country Parties to meet their emission reduction commitments
agreed to under the Kyoto Protocol.

These mitigation efforts have driven indigenous aradlitional peoples’ spokespeople to
adopt a defensive position as they fear expropnatif their lands, displacement or loss of
biological diversity and self-determination througtoject activities for emission reduction,
e.g. afforestation and reforestation or plantatiéms the production of biofuels. In the
Declaration of thelnternational Alliance of Indigenous and Tribal Rees of Tropical
Forests(2005) to the COP 11 ardOP 1 of the UNFCCC in Canada in 2005, they criticised
that:

The modalities and procedures for activities unter Clean Development Mechanisms (CDM) do
not respect and guarantee our right to lands, teries, and self-determination. CDM and Sinks
projects do not contribute to climate change mitiga and sustainable development

and in theDeclaration of the Sixth International Indigenougdples Forum on Climate
Changeprepared by indigenous peoples’ representativeghi® 9th COP meeting held in
Milan in 2003 they requested that

The Clean Development Mechanism (CDM) and Jointldmentation (JI) must incorporate
principles which address transparency, free, praord informed consent and equitable benefit
sharing with Indigenous Peoples in order to accastpthe objectives of lowering greenhouse gas
emissions and achieving sustainable developmentdéneloped and developing countries
(Klimabuendnis, 2003)

1.3 IPCC 2007 Fourth Assessment Report on Climate C  hange
Impacts, Adaptations and Vulnerability

The IPCC 2007 Fourth Assessment Report (IPCC, 2303fructured into three main parts.

Part | of the report gives an overview about obsgnmpacts of climate change on the natural
and human environment and about new assessmenbasethd the characterisation of future
conditions; Part Il features current knowledge dalfature impacts of climate change on a
global scale and across the regions, and Part Ithefreport provides information about

current knowledge about responding to climate change.

Compared to the IPCC Third Assessment Report (20@iich included very scarce mention
of indigenous and traditional peoples and the irgrme of their own capacity to adapt to
climate change, the fourth Assessment Report pli$ more emphasis on indigenous and
traditional peoples, especially those living in&dRegions, North America and Australia and
New Zealand.

Part | of the report reveals that indigenous peopleglilnoods, especially of those living in
the Arctic, have already been altered. For exangblanges in the cryosphere led to

changes in the migration patterns, health, and eof animals and plants on which they depend
for their livelihood and cultural identity.
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Given the fact that adaptation to climate changeadly is happening, the authors urge the
climate change research community to further study indigenous knowlesigensywhich
could prove to be valuable sources of informatmmn@limate Change Impact, Adaptation and
Vulnerability (CCIAV) assessments.

Part Il points out that on a global scale indigenous peEoplith limited adaptive capacity as
a result of their dependency on natural resourodstlzeir limited information access should
be specifically considered in climate change redeand policy making processes as they are
expected to be disproportionately affected by dieénghange impacts including health risks,
sea level rise, environmental hazards, etc. Furtbes, the authors emphasise that indigenous
practices such as sustainable water use systemuitidnal coastal management or erosion
control should be promoted.

On a regional scale, the report specifically fosuse the fate of indigenous peoples living in
North America, Australia and New Zealand and th&PBegions. In the chapter on Africa,
the use of indigenous knowledge in mitigation addpation is described in several case
studies. Very little mention is given to indigenqaesoples living in small island states and to
Andean communities, and no specific mention is maidmdigenous peoples living in the
Amazon or Asia, which are also areas highly vulblerao climate change and of high
cultural diversity (see maps in chapter four). As &s small islands states are concerned,
indigenous and traditional knowledge systems aré/ anentioned in relation to the
conservation of the bumphead parrotfish in the watersisutling the Solomon Islands, while
no reference is given to the importance of traddiocoastal management systems as an
important strategy to cope with sea level riseL&tin America, indigenous and traditional
peoples are only mentioned in the context of trawlitl, pre-Columbian coping strategies with
scarce and unpredictable water resources in theg\nd

In Part lll it is again pointed out that vulnerability to chie change differs considerably

across socio-economic groups and that indigenoosramities who are already affected by
other stresses are considered as being specificalherable. In the closing chapter of the
report the authors advocate for the promotion nbvrative technology in response to climate
change impacts, while at the same time, they waeihimproved technology may also have
negative implications, and could, in the worst ¢ésad to a loss of indigenous cultures, as it
did occur in the past, e.g. through the green téimi. They therefore recommend including

local and indigenous knowledge in adaptation amstisuability research and in the process of
public policy making to respond to climate change.

1.4 Stern Review on the economics of climate change - 2006

The Stern Review, led by Prof. Sir Nicholas Steand released in autumn 2006, was
commissioned by the UK Treasury to assess the aaorimpacts of climate change as well
as the cost of mitigating climate change. In théewe, Stern demonstrates that the costs of
climate change are inequitably born by developiogntries as a result of their geographic
exposure, low incomes, and greater reliance onatéinsensitive sectors such as agriculture.
The review also reflects in several chapters on ithplications of climate change for
traditional and indigenous communities:

In Part Il of the review offhe Impacts of Climate Change on Growth and Developrtaest
stated that countries in Latin America and the l@tsan are already todasignificantly
affected by climate variability and extremes, pauarly the ENSO even{Stern Ed., 2006:
105). Stern further predicts that living conditicersd livelihood opportunities of millions of
people living in these regions may be affected bgnate change and that the overall
production of maize in the Andean Countries andt@éAmerica could drop by 15 per cent
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by 2055 putting the traditional indigenous commiesitiving in the Andes at risk of hunger.
The Stern report further highlights the vulnerability of about one million people of 400
different indigenous groups living in the Amazonpwtentially dramatic impacts with some
models predicting a widespread die-back or evelags¢ of the Amazon rain forest. Stern
also forecasts that sea level rise could cause rdgplacement of people from coastal areas
or, in some cases, even abandonment of entire atolls andsgarals - places of high cultural
diversity. In the Arctic, the review anticipates challenging times for indigepeoisles:

“warmer summers and smaller ice packs will make dffficult for the polar bear, seal and other
Arctic mammals and fish on which indigenous pedpleend” (Stern Ed., 2006: 128).

In Part Il onEconomics of Stabilizatiorgtern calls for an ending of deforestation to figne
among others, indigenous groups, especially thoggylin the Amazon. He further advises
caution with climate change mitigation measureshase might be accompanied by social
problems. If, for example, in certain areas biomigsthe production of biofuels will be
grown at very large scales, increased amounts sifgmes might be used, which may result
in a depletion of ecosystems linked to a loss ofliversity and natural habitats as well as
displacement of indigenous communities.

In Part VI onlInternational Collective ActianStern urges the international community to
support developing nations in adapting to climdtange in order to increase their resilience.
However, whereas the review mainly stresses theoiitapce of monetary funds and the
provision of global public goods for adaptationaitgely omits already existing indigenous or
traditional coping strategies.

1.5 Conclusion

All the documents mentioned above consent thatdsés of climate change are going to be
inequitably born by developing countries and specifically poor, natural pesd@pendent
communities, and therefore stress the importancearietary, knowledge and technology
transfer from developed to developing countriesddaptation to and mitigation of climate
change. However, only a few of these policy docusi@tknowledge or even mention the
potential of local communities’ own coping strategjiand adaptive capacity latent in their
traditional knowledge. So far, the discourse ongadous and traditional peoples and climate
change has been predominantly limited to climatangle mitigation efforts such as those
associated with the Clean Development Mechanism.

It is striking that in the IPCC reports (2001 ar@@D?) the main emphasis has predominantly
been laid on indigenous communities living in depeld countries, i.e. in North America,
Europe, Australia and New Zealand and the PolaidRegvhere they can count on at least
some support from their governments, whereas thjerityaof traditional and indigenous
peoples who are living in developing countries giid very little or no such consideration.
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2 Vulnerability of traditional and indigenous peoples to
global climate change

2.1 The conceptual framework of vulnerability

Vulnerability to climate change is a socially arghtsally variable phenomenon which may
change over the course of time. It is conceptudlisemany different ways in climate change
literature and is determined by a wide range ofoi@c Many scholars in recent climate
change literature suggest separating vulnerability into social and bioghysinarability
(Cutter, 1996, Fusselorthcoming Brooks, 2003). This integrated approach is adbpighe
present report and is largely compatible with tbacept of vulnerability proposed by the
Intergovernmental Panel on Climate Change (IPCQybich this report is principally based.
The IPCC (2007b) defines the concept of vulnerability as

the degree to which a system is susceptible tanable to cope with, adverse effects of climate
change, including climate variability and extrem&&ilnerability is a function of the character,
magnitude, and rate of climate change and variatomwhich a system is exposed, its sensitivity,
and its adaptive capacity.

This definition implies that in order to assessufatvulnerability of a system to climate
change not only the exposure of a system to a patdature biophysical hazard level at a
global, regional or local scale needs to be comslebut also the sensitivity of vulnerable
groups and the ecosystems they live in to climhtnge impacts and their adaptive capacity
(Fusseljn press. According to the IPCC (2007b), the concept of adaptability is defined as

the ability of a system to adjust to climate chafigeluding climate variability and extremes) to
moderate potential damages, to take advantage mérdpnities, or to cope with the consequences.

In this sense, the adaptive capacity of a humairemwental system is therefore the potential
of this system to reduce its vulnerability and @mgently to moderate the potential impacts
of climate change. Concrete examples of succesafidl unsuccessful adaptations of
indigenous and traditional peoples to climate variability and changgeaogibed in Chapter
four of this report.

2.2 Determining vulnerability factors

The vulnerability factors which are thought to hawedirect influence on the social and
biophysical vulnerability of traditional and indigeus communities to global climate change
are described below. The identification of vulnerability factors should not be considered
comprehensive.

2.2.1 Social vulnerability factors

According to Brooks (2003) social vulnerability sté within a system independently from
external hazards and is therefore not a functiotheffrequency and severity of a given type
of hazard but of factors which are incorporatechimita human system, for example poverty
and inequality, marginalisation, literacy, food i#dement, health and so forth. The factors
which specifically determine the social vulnerapiliof traditional and indigenous
communities are described in the following section.

Poverty and inequality

15



Insufficiency of income, assets or wealth is on¢haf most important determining factors of
socioeconomic vulnerability of indigenous and ttiadial peoples. For many of them
subsistence agriculture as well as hunting andegaii remains the core of the household
economy, and food consumption is therefore both the driving &maeell as the outcome of
indigenous livelihood systems. They often have Manjted additional income from cash
crops or other activities, and are highly dependmamtnatural resources. Climate change
induced hazards could have devastating impactediggnous and traditional peoples’ lives
and livelihoods.

A recent study of the World Bank (Hall & Patrin@§04) has shown that indigenous peoples
in Latin America remain among the poorest of thgiae with very little alleviation of
poverty over the past decade, while in some plalces overall situation even worsened.
Climate change is likely to further aggravate the situation of indigenous and tradition
peoples, especially those living in places that are susceptible to naturé&trdisasd will
consequently further limit their ability to copethvior recover from shocks (DFID, 2004).
Furthermore, climate change is expected to have negative impacts ds &ffopoverty
eradication and to challenge the attempts maded&ohrthe Millennium Development Goals
(MDGS).

Health and nutrition

Communities which are already suffering from badltie conditions and malnutrition are
suggested to be more vulnerable to climate chamgmdts and to have a lower adaptive
capacity compared to healthy communities. Manygedous peoples live within natural
ecosystems and are therefore exposed to numeralik hazards mostly as a consequence of
their difficult environment. Furthermore, as a fesaf their prevalent poverty and
marginalisation, they often have very limited ascés mainstream health services, health
prevention and promotion programmes and, in casgdb have access to such services, they
are often culturally inappropriate (Montenegro,pbins, 2006). In many cases, indigenous
and traditional communities still maintain theiolation and their traditional indigenous
health systems, which largely depend on the heditthe environment. If environmental
destruction takes place, e.g. as a consequence of climate change induced, lthea
communities’ ability to obtain medicinal plants afubd may collapse, which consequently
again increases their vulnerability.

The IPCC report (2007b) predicts that climate cleawdl further weaken the health status of
millions of people particularly those with low adiae capacity. The expected health risks
related to climate change are significant includingreased exposure to Ultra Violet
Radiation (UVR) causing chronic sun damage of skid eyes; malnutrition in response to
increased competition for crop and water resourdeaths caused by heat waves, droughts,
floods and storms; spatial distribution of infeasovector-borne diseases causing for example
malaria and dengue fever, and of water-born diseasea result of reduced water quality
causing increased incidences of diarrhoea andreg¢spr diseases (DFID, 2004). The World
Health Organization (WHO, 2003) estimated that he tyear 2000 climate change was
responsible for approximately 2.4 per cent of weitte diarrhoea, and six per cent of malaria
in some middle-income countries.

WHO (2003) further suggests that of the vector badiseases, malaria is the one which is
most sensitive to long-term climate change. Assgmaiglobal temperature increase of 2-3 °C
the number of people at risk of malaria in climagoms would rise by about 3-5%, or several
hundred million. The following figure shows the exped spread of the primary malaria
agent, thefalciparum malariaparasite, into new regions by 2050 (using the He&M?2
scenario).
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Figure 1 Climate Change and Malaria, scenario for @50 (Ahlenius, H., UNEP/GRID-Arendal, 2005)

Today, an estimated 790 million people suffer fromtritional deficiency (DFID, 2004). This
situation is expected to aggravate with climatengea especially in low-latitude countries
where the overall crop productivity is expectediézrease (IPCC, 2007). Food insecurity and
malnutrition will affect the overall health statag millions of people, with implications for
infant mortality and child growth and developme@toups which are most at risk from
malnutrition or even famines include rural dwellespecially those living in marginalised
areas, pastoralists, urban poor people, refugees dasplaced people (DFID, 2004).
Indigenous and traditional peoples who often limeremote places are expected to be
particularly at risk.

Social networks

Indigenous and traditional peoples highly rely ooial networks. They often maintain social
and economic ties between different groups of pEophd in many places they still support
systems of food and labour sharing including exgeameciprocity, barter or local markets.
Such exchange practices have a role to play astattap strategies to environmental
variability and stress. In the future, these prasgicould gain importance when these peoples,
as a result of adverse impacts of climate changghtnbecome increasingly dependent on
non-locally available resources. However, in thieifel some of these reciprocal systems may
also disappear, as certain groups may become nemdvéintaged than others (Salick, Byg
eds., 2007).

In addition to the rather local or regional exchaupgactices described above, indigenous and
traditional peoples might also become more rel@mtaid provided by the state, NGOs or
international organisations, especially in timesco$is. Moreover, extension of their social
network across the country they live in or evendmelcould become more common in the
future as an additional adaptation strategy to egedsocioeconomic vulnerability. For
example, families that can count on members wheaedly migrate or temporarily or
permanently work abroad may be more resilient teeesk climatic impacts than families
whose members are exclusively dwelling within the camity itself.
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Marginalization: Deprivation from power, information and technology

Indigenous peoples belong to the word’s most valbler and marginalized communities.
Many of them - as a consequence of historical §opditical and economic rejection and
exclusion - have been pushed to the least feriteraost fragile lands where living conditions
are harsh and challenging and where they strugglesurvive. As a result of their
marginalization and exclusion, indigenous and trawcal peoples often do have very limited
access to education, health care, information,nigolgies, power, resources and national or
international aid. With exceptions, they have vémited access to power and decision
making.

Indigenous and traditional peoples base their atiapt measures on their traditional
knowledge, which largely develops based on their own observations and interpretation of
climate variability and change. Nevertheless, tb&n observations and weather forecasting
systems in the future may become less meaningfelven mislead them in their decisions,
due to more rapid and complex global climate charfggcilitated access to scientific
information and technology such as early warnirgieys, evacuation strategies or improved
building techniques may help decrease indigenousteaditional peoples’ vulnerability to
hazards.

Diversified livelihoods

Another important factor which influences socioemmic vulnerability is the maintenance of
a diversified resource base which is a prerequfsiteadaptation to climate variability and
change. Diversified livelihood systems allow indigas and traditional communities to draw
on various sources of food and income and in demgpreading the risks of vulnerability to
climate change.

Diverse crops and varieties reduce the risk of dajure. For instance, the Peru based
International Potato Centre (CIP) has identifiecbwtb3800 traditional Andean cultivated
potato varieties. This enormous variety of potatdeseloped by Andean farmers over
centuries allows them to adapt their crops to different biophysical pamametiuding soil’s
guality, temperature, inclination, orientation agosure. However, even though it is widely
accepted that livelihood diversification in general increasing the resilience of poor
communities, it should be considered that diveratfon of livelihoods exclusively within
natural-resource use might reinforce vulnerability dimate change (Thomas, Twyman,
2005). That is, if the climate for agriculture i®doming more and more variable and
unpredictable, it may become necessary for indigerand traditional peoples to supplement
their subsistence livelihoods with income gatheraogvities beyond agriculture in order to
minimize their susceptibility to hazards.

In summary, communities who already dispose over diversified livelilsgstems are less
vulnerable to climate change or other factors wiaidlaersely influence their livelihoods and
will have higher chances to successfully cope with futuneateé change than others.

Land tenure and access rights

Traditional or ancestral land that indigenous aradlitional peoples inhabit represents the
fundament of their cultures. It is estimated that traditional and indigepeoples, who only
constitute to about five per cent of the world’'satgopulation, occupy about 20 per cent of
the world’s land surface (Oviedo, Maffi & Larso)@D). These peoples have managed and
shaped their surroundings over centuries, adapting their livelihoods to very specific local
natural, physical and climatic conditions. Manytloé ancestral territories that indigenous and

18



traditional peoples dwell in comprise sacred natwites represented in the form of
mountains, rivers, lakes, caves, single trees m@staroves, coastal waters and entire islands.
Traditional and indigenous peoples are tightly @mted to their land, not only through their
livelihoods but also through spiritual bonds.

However, in many cases, land tenure and access rights of indigenousitigsrare not
legally recognised (IFAD, 2003). As a consequeribejr land and resources are often
exploited and encroached by outsiders. With thelempntation of projects related to the
Clean Development Mechanism (CDM) or the Reduceds&ons from Deforestation in
Developing countries (REDD), and as a result ofiticeeasing demand for biofuels, there are
fears that the land rights of traditional and irtigus peoples will be increasingly contested
or violated. This insecure situation further acuminates the already challenging situation many
of these peoples live in, and may result in severglications to their vulnerability and
capacity to adapt. For instance, in times of aalit®atic crises, people often shift their
agricultural activities to more favourable arease Makushi of Guyana, for example, move
their savannah homes to forest areas in times aigits (Salick, Byg eds., 2007). If this
traditional way of adaptation to environmental géirlity is restricted or denied these people
might not be able to cope with environmental sessnd be at acute risk. Consequently, it is
crucial to protect land tenure and access rightsaafitional and indigenous peoples and to
reward them for the goods and services their lands provid

2.2.2 Biophysical vulnerability factors

Biophysical vulnerability is interpreted as the ambof damage experienced by a system
caused by the impacts of a specific type of hazard is therefore, in contrast to social
vulnerability, a function of the frequency and s@yeof given types of hazards (Brooks,
2003). The following factors are believed to detiewn biophysical vulnerability of
indigenous and traditional peoples.

Exposure to extreme events

Biophysical vulnerability highly depends on the eimsity and frequency of hazards.
According to the IPCC Working Group | report (20Dl@e type, frequency and intensity of
extreme events including heat waves, floods or ghtsiare going to change. Increase in the
frequency of some of these events including heaewand heavy precipitation events have
already been registered.

As far as temperature is concerned, it is expected that the global mearatamepsrgoing to
rise with an increase of warming from the tropshe poles on the Northern Hemisphere. It
is furthermore expected that the amount of warmiily be higher in the interiors of
continents. On a global scale the amount and duration of heat waves cteprédiincrease
whereas the amount of low temperature extremesosated to decrease.

Changes in precipitation are more difficult to miodad there is still a large degree of
uncertainty. However, it has been projected thatetwill be more rain around polar areas
and less rain in areas adjacent to the tropicseNtttense flooding is expected in the Asian
monsoon region and other tropical areas. In gerigisabxpected that precipitation events are
going to be more intense as a result of higher air temperatdrésaconsequential higher
capacity to hold water. Impacts on mountain hydygloould lead to droughts or floods in the
adjacent lowlands.

! Sacred natural sites are “natural areas of spegmitual significance to peoples and communities.)” (Oviedo,
Jeanrenaud, Otegui, 2005).
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Furthermore, according to the IPCC (2007a), therevidence that future tropical cyclones
may become more severe, with greater wind speatisnane intense precipitation. However,
as a result of limited resolution of global climateange models (GCMs) and even regional
climate change models (RCMs) it remains still avadiing to make accurate predictions at a
regional or even local scale and there is still a great desloertainty among the predictions.

Availability of natural resources

Traditional and indigenous communities are highdiiant on natural resources which they
use in many different ways - as food, wood for &mbr fuel, fibre for clothing, medicinal
plants for health care, materials for income getimggaactivities — and depend on for spiritual
purposes. Due to the effects of climate changeatralability and distribution of these
resources are expected to be directly affecteds €buld increase the socioeconomic and
biophysical vulnerability of these peoples, possimlitting them at severe risk. For example,
increased frequencies of hazards such as droughltdl@ds are projected to affect local
production negatively, possibly leading to cropuiag, especially in subsistence sectors at low
latitudes (IPCC, 2007b). In addition, it has beeojgrted that the availability and quality of
water will decrease and that there will be a losbiodiversity which is expected to have
fundamental impacts on indigenous peoples’ envimal management and livelihoods.

Access to safe water and fuelwood

The IPCC report (2007a) projects that it is likéigt areas affected by droughts will increase
during the 21st century and that it is very likéhat the frequency of heavy rainfalls will
increase over most areas during the 21st centdopdEs and droughts can lead to serious
health impacts especially in vulnerable regionsoBst facilitate the proliferation and spread

of infectious diseases as well as respiratory and diarrhoeal diseases. Droughts can boost
concentration of pathogens in water sources agatts multiply at increased rates in less
available water (DFID, 2004). In many places, bseaaf a lack of alternatives, people are
forced to use contaminated water for drinking and household as well as for livastbck
agriculture putting not only themselves but also thaiicafjural production at risk.

Persistent droughts may also lead to an increaser@st fires and desertification and as a
consequence contribute to a lack of fuelwood wipielys an important role in indigenous and
traditional peoples livelihoods. A lack of fuel foooking may force communities to reduce
their intake of warm meals . This again may havglications on their health since especially
in warm climates, germs proliferate at high ra¥bat is more, a decrease in the availability
of water and fuelwood may have particularly serionglications on women and children. In

many traditional communities, women, apart fromnbeinvolved in the care of children and

the elderly, are also in charge of household fooddgpction and water and firewood

gathering. Climate change may further increasetitine necessary for completing these
errands as the availability of water, vegetatiord dnelwood may decrease. A lack of
firewood and safe water could prompt these comramibo take their children, especially

girls, out of school, in order to help their mothers tmpkete these tasks.

Availability of biological diversity

Traditional and indigenous communities mostly depend on subsistendagand derive a
substantial part of their diet from wild plants aacimals. These communities also play an
important role in the conservation and manageméspecies and ecosystems and avail on
the plants and animal medical and pharmaceuticyats provided by nature. Biodiversity
loss as a result of potential adverse impactsiofate change will affect indigenous peoples
in many different ways, such as depriving themngbortant food sources, and reducing their
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ability to cope with pests and diseases with tHp bé medicinal plants (Salick & Byg eds.,
2007).

Location of residence

Exposure to climate change impacts depends on where people choosdooceatdo live
(Brooks, 2003). Indigenous and traditional peopéien live in physically isolated, fragile
and harsh environments. Frequently, these enviratsmare especially vulnerable to
environmental change due to their latitude, topography, distesroethe sea, soil’s quality et
cetera.

Mountain areas

Mountains, for example, are areas of high cultasivell as biological diversity but are also
considered among the regions which are expectée tmost affected by adverse impacts of
climate change. Mountain glaciers and snow packsdlifg lakes and creeks have already
declined significantly especially in the northerantisphere and permafrost has degraded,
leading to changes in land surface characterigtiind drainage systems. (IPCC, 2007a).
Additionally, high alpine flora, used for food, medicine, clothing and craftwork is projected to
get lost due to global warming (Salick, Byg ed602).

Though, not all indigenous peoples live in isolatedhl areas. Experts have estimated that in
certain countries the portion of indigenous peoples living in urban aoeestitutes up to
more than half of their total population. This r&eon the increase for a variety of reasons
leading to forced or involuntary migration from rural to urban areas (UN Habitat, 2007).
These peoples often live on the fringes of citibey contend with very bad living conditions
and many of them are subject to discrimination]weston and violence.

Indigenous and traditional peoples in Lima

In Lima the most disadvantaged and poorest menadfdghe Peruvian population were forced
to occupy the worst territories of the city whicte ausceptible to inundations, erosion and
land- and mudslides. A recent study by the Metntgolinstitute for Planning of the city of
Lima has found that there is a clear correlation between the social statuwplef @ed their
exposure to risk (Villacorta et al., 2005).

Housing quality

The building techniques and quality of housing are linked to the location of residence, the
availability of local resources and the local crdturhe way houses are built is often based on
traditional knowledge. As access to non-local bagdmaterials is regularly limited because

of logistical or economical constraints, houses aseally built out of locally available
materials such as adobe, timber, bamboo, fibreekar tree bark. Such houses are usually
well adapted to local conditions, but may be lessstant to new hazards than houses built
purposefully with more resistant materials, and may endure the force of expected future
hazards. In urban areas, houses of marginal peopl®ften of very poor quality exposing
their occupants to hazards.

Consequently, the future biophysical vulnerabilaf indigenous and traditional peoples
highly depends on the environment they dwell in, thaityuof their houses and infrastructure
and on the gravity that projected hazards will have oin bdt and non-built environment.

Land use and land cover change
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Finally, changes in land use and land cover ardiaddl factors which have implications on
the vulnerability of indigenous and traditional peoplemnd cover is defined as

the observed physical cover including the vegetatimtural or planted) and human constructions
which cover the earth's surface. Water, ice, barekror sand surfaces count as land cover (GTOS,
2007).

Changes in land cover and land use on the one thiavel climate change and on the other
hand are directly or indirectly affected by climate change.

Conversion of forest into agricultural land, foraexple, drives climate change. It leads to
alteration of surface properties of an ecosystem (e.g. albedo, roughness lengtigrmas c
the efficiency of ecosystem exchange of water, ggnand CO2 with the atmosphere. It is
expected that the land use shift from forest tacagural land will continue in the future,
especially in parts of western North America, togpiareas of South and Central America and
arable regions in Africa and south and central A$RCC, 2007a). Urbanisation too, is
another alternation in land cover that drives ctanehange. Urban areas form heat islands
which contribute to global warming.

However, as stated above, land cover change ngtdoivies climate change but is also driven
by climate change. Global warming may lead to dtam@anges in land cover. In the Arctic,
for example, ice sheets are melting which serioadfgcts the Earth’s surface properties.
Satellite data have demonstrated that since 1978 the annual average arcéceséant has
decreased by 2.7%, importantly contributing to sed kese (IPCC, 2007).

Indigenous and traditional peoples’ degree of wahb#ity is expected to be seriously
influenced by land use and land cover change. lcaver change caused by climate change
could force them to adapt to new circumstances alter their traditional ecosystem
management systems. In many places, for instand@einArctic (See Chapter 5.1) such
adaptation processes are already taking placey Sadtome places climate change impacts
may overstrain indigenous and traditional peopbegiacity to adapt and eventually lead to a
loss of their traditional habitats and along wittheir cultural heritage.

2.3 Conclusion

In summary, vulnerability of traditional and indig®us peoples to global environmental
change is mainly determined by the low degree efas@and biophysical security driving
from poverty and marginalization, the lack of datitents to resources, power and decision
making, the exposure to future hazards as wellthsrcexternal stressors such as violent
conflicts or epidemics.

Hence institutions and policy makers play a key role in empowering indigenous and
traditional peoples by securing and enhancing téeiitlement to resources including land,
water, biodiversity as well as health care, technology, education, irtfonrand power in
order to improve their capacity to adapt to climatenge and decrease their social and
biophysical vulnerability. Where institutions f&i secure these entitlements, the resilience of
indigenous and traditional peoples may decreasetl@dhreshold, beyond which a system
may not be able to adapt to environmental change may be exic@&dter, 2006).
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3 Areas of ‘high cultural risk’

Identifying the most vulnerable areas and groupmdi in these areas to global climate
change with reasonable accuracy remains challergymog global as well as regional climate
change models still lack detailed resolution tadprethe types and magnitudes of changes to
be expected at a regional or local level. Especially when it €daméirection of change in
precipitation for some regions there is not suéiiti knowledge available to make reliable
predictions. Nevertheless, even though it is nasfide today to isolate specific groups and
local places of highest risk it is possible to iifignbroad regions which are likely to
experience certain types of climate change anccexrevents (Dow, Kasperson & Bohn,
2007).

The following maps superimpose the location of gedious and traditional peoples (ethno-
linguistic groups) on climate change predictionadabm the IPCC (2007) The resulting
maps show the coincidence of some areas of high concentration of indigenous diooh
peoples and areas of greatest predicted climatiogd Regions where these two conditions
occur simultaneously may represent areas of paticuterest or vulnerability. The particular
interests and needs of indigenous and traditioeapjes where change, even change which
may be considered beneficial at a national or regjidevel (for example, increased
precipitation in currently arid areas such as tabe®) may give rise to potentially threatening
changes in traditional livelihood systems, settletypatterns, land prices, etc.

3.1 Projected Global Changes in Precipitation

Figure 2 Multi model mean changes in precipitatio(mm day-1) for the time period 2080 to 2099

Changes in precipitation remain hard to predict #mete are still large uncertainties. As
precipitation is a function of inherently small Ecgrocesses, such as cloud formation,
moisture availability and so forth predictions fature precipitation represent an on-going,
important challenge for climate modellers (Fram@p7Z). However, as the map above
indicates, it is possible to locate broad areasclwlare expected to experience the biggest

2 All climate and sea level change data were takem the IPCC Forth Assessment Report of Workingugr@ne (2007)
and represent an average prediction of severahtdimmodels for the A1B emissions scenario durirgpiriod 2080-2099
(see Annex Il). Maps with the location of ethnoliigjic groups are from Oviedo, Maffi and LarsenQ@0
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changes in precipitations (increase or decreasa$ed on data from the IPCC (2007), a
majority of models indicate an increase in preafin across the seasons in high latitudes
and in some of the monsoon regimes (including Sésin monsoon in June, July, August
and Australian monsoon in December, January, Fegrum mid latitudes a widespread
decrease of summer precipitation has been predesteept for increases in eastern Asia. The
models further converge in their predictions of onajecreases in precipitation across the
subtropics. A particularly pronounced decrease in precipitation has been predicted for the
Caribbean and Mediterranean regions. Thus, tramitiand indigenous peoples living across
the Caribbean and Mediterranean regions, partsrafiB southern Chile and Argentina,
southern Africa and large parts of Australia arpested to face increasing freshwater stress
over the course of this century, putting them atese risk. Increases in precipitation over
20% have been projected for most high latitudesyedkas in eastern Africa, central Asia and
the equatorial Pacific Ocean. Since not only desgeadut also increases in precipitation -
especially extreme events including droughts codb- have implications on traditional and
indigenous peoples’ livelihoods, groups living Iretmentioned ‘risk areas’ will have to adapt
their livelihoods to new environmental conditions.

3.2 Projected Global Changes in Temperature

Figure 3 Multi-model mean of annual mean surface warming fothe time period 2080 to 2099

Changes in temperature are easier to project bet¢aogperature in contrast to precipitation is
a large-scale continuous variable (Frame, 2007)\vév¥er, a certain degree of uncertainty still
persists. Nevertheless, according to the data shadi by the IPCC (2007), very likely global
climate change will cause higher maximum tempeestand more hot days over nearly all
land areas. Furthermore there will be higher mimmtamperatures and fewer cold and frosty
days. The biggest changes in surface temperatarexgected to happen in high latitudes as
well as in the interior of the continents. That tisroughout the USA and Canada, across
Bolivia and Brazil, in the Mediterranean region gesially in the north-western African
states), in southern Africa (around the Kalaharsd®®, across the Arabian Peninsula, the
Tibetan plateau as well as north-west Australia.

It is noticeable that many of the regions of grsatdhange in surface temperature coincide
with the regions of greatest decrease in precipiias shown in Figure 2. Hence, indigenous
and traditional groups living in these areas, ngntte¢ Caribbean region, the Mediterranean
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region and the Middle East, southern Africa ancagparts of Australia will not only have to
cope with increasing water stress but also with risurase temperatures.

3.3 Projected global changes in sea level

Figure 4. Local sea level change (m) during the 2tlsentury

As with precipitation, models predicting sea leedlange vary and there is currently no
consensus on the magnitude of the dynamical preseskich are influencing sea level rise.
Therefore, it would not be meaningful to pinpoindividual groups which are going to be

affected or at risk by sea level rise. However,iragais possible to identify the areas of

projected greatest change. Most pronounced changeai level is projected to take place in
the Arctic. Other areas of interest where sea lsvekpected to rise within a range of 0 -0.2m
are situated along the Asian and African coastlaesvell as parts of the South and North
American Atlantic coastline. Sea level rise is etpd to have especially serious impacts
along the low lying coastline of the Indian stat&gjarat and Kerala, the Bay of Bengal as
well as around the Korean peninsula and Japanh&munbre, island states across the world
are expected to be at risk, namely low lying paft§ladagascar, Sri Lanka and the Pacific
Island states. Among these, especially small iskiates, which contain a high proportion of
the world’s linguistic and cultural diversity, are ekt

3.4 Conclusion

Even though it is not possible to make accuratgeptions for future global change in local
places or for specific groups with the data culyeavailable, it is nevertheless possible to
locate broad regions which are likely to experiecegain types of environmental change.

To summarise the findings drawn from the maps apaweas of high risk with regard to
changes in precipitation and surface temperatwlede: the Arctic region, the Caribbean and
the Mediterranean region, the very south of Latinetica and the Amazon, southern Africa,
the Arabian Peninsula and large parts of Austr@lancerning sea level rise, areas at greatest
risk include island states in general but espgcisthall islands states, the Arctic region as
well as low lying Asian coastal areas. If all theapa above were overlaid it could be
concluded that ethnolinguistic groups dwelling ihetArctic, in the Caribbean and
Mediterranean region, in the Amazon and southerite@md Argentina, in Southern Africa,
on the islands in the Pacific and other island staéong the Asian coastline and across
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Australia are going to be the ones who will beraagest risk. However, it should be borne in
mind that exposure to extreme events including gintsi or floods, is not the only factor
which determines the vulnerability of indigenoud anaditional peoples. As described in
chapter two, social and biophysical vulnerabilgyinfluenced by a wide range of factors of
which exposure to extreme events, availability aftev, location of housing etc. are only a
few. Hence, in order to draw a comprehensive atebmted conclusion on the vulnerability
of a specific cultural group, a wide range of tbeial and biophysical variables described in
chapter two should be considered.
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4 Overview and analysis of the potential impacts of
climate change on livelihoods and cultures and
evidence of adaptation strategies

The aim of this chapter is to describe the propdtepacts of climate change on different
selected key biomes and to compile and describe staslies of successful and unsuccessful
adaptation of natural-resource-dependent commasrtitieenvironmental change. The chapter
is structured in four sections, each focusing epecific biome, namely oceans, coastal areas
and islands; tropical forests; drylands; and watedsareas. Each of these sections features a
general part describing the projected impacts iofiatlke change on the mentioned biome and
the people living in these environments and casdiest describing adaptation practices of
indigenous and traditional peoples to specific iotp@f global environmental change such as
sea level rise, forest fires, droughts and changes in thepirgre.

Livelihood adaptations to environmental change reoenovel or “special”, but have taken
place throughout history. Natural-resource-dependemmunities have been continuously
adapting their livelihoods to a wide variety of extal disturbances and stresses in order to
survive. However, climate change creates additiois#tls to which these communities are
exposed, and the intensity of future climate changeacts may be outside the range of risks
that they have experienced and adapted to in tee pacording to the IPCC report (2007),
the intensity of impacts such as droughts, heatewawurricanes and accelerated glacier
retreat is likely to increase (see 3.2.2).

4.1 Oceans, Coastal Areas and Islands and Climate C hange

4.1.1 Introduction

The potential impacts of climate change on oceaoastal areas and islands are quite well
known and get more and more documented. Their capsions on people in terms of socio-
economic impacts is also part of a growing bodjitefature, as are vulnerability assessments
of regions or countries. However, when it comes to cultural consequences of climafe chan
and adaptation strategies, especially with regardsdigenous communities, researchers are
faced with a notable void.

In order to give elements and priorities for furthesearch, this section will look at the known
impacts of climate change on oceans and their cepsions on coastal and island
communities. It will then briefly summarise the i@tal projected impacts of climate change.
Finally, two case studies on indigenous peoples in the Arctic and ind®ksgl will illustrate
how ocean-related changes can impact on traditwagb of life, and possibly jeopardise the
very existence of some communities.

4.1.2 The oceans and climate change

The oceans, which cover over 70% of Earth’s surfplas a very important role in regulating
climate and weather, through exchanges of watsegyand heat between the atmosphere and
the oceans. They are a key part of the carbon afctur planet, and are believed to have
absorbed about one-third of total anthropogeni¢ @@issions until now. They contain more
than 90% of the planet’'s living biomass and provadéving space 168 times larger than
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terrestrial habitats. The great wealth of marine biodiversity provides lieelhand important
animal protein intakes to millions around the world.

Today, this vitally important ecosystem is at rigihe latest scientific findings show that
marine and coastal ecosystems will be significaattgred and damaged by global climate
change, which will in turn have severe consequefmelumankind: “Human activities are

unleashing processes of change in the oceans riatithout precedent in the past several
million years” (German Advisory Council on Globah&hge, 2006). While projections of the
impacts of climate change are marked by uncertaimtyacts are predicted to be particularly
high for poor countries. Similarly, people among thost vulnerable will be those who live at
or near sea level, often crowded into cities along tlaests (Hopkin, 2007).

Rising water temperature

We now have irrefutable evidence that oceans argming, and that this change will
significantly impact marine ecosystems (Bindeff al, 2007). Although the oceans warm
more slowly than terrestrial systems, due to thastness, they react more sensitively and
quickly to changes in climatic conditions. Of pawlar concern are the unpredictable
consequences on marine animal and plant specighegsare greatly influenced by water
temperature. Increasing water temperature can tkeathifts of populations, the invasion of
alien species, and even the disappearance of spg&erman Advisory Council on Global
Change, 2006). The increase in temperature witiquaarly affect the most productive areas
in the oceans, which are the shallow continentalvas (<200m water depth). While these
areas represent less than 7% of the oceans, theyr@dor more than 90% of the global fish
catch (German Advisory Council on Global Change, 2006)

Tropical coral reefs

Tropical coral reefs are recognised as among tiest and most complex ecosystems in the
world. They support a diversity of organisms tlina lon and from coral reefs, representing an
estimated 0.5-2 million species (German Advisory @mluon Global Change, 2006). Most of
the coral reefs of the world are situated aroungelibping countries, where the majority of
the people live along the coastline and are healélyendent on coastal resources for their
livelihood. Fisheries provide a major income souarecoastal communities and a significant
source of animal protein in their diet. It is esibed that more than 100 million people are
economically dependent on coral reefs (German Adlyi€ouncil on Global Change, 2006),
and as much as 70% to 90% of fish catch in Sousit-Baia is, for instance, dependent on
coral reefs. Island communities that depend onlceed fisheries are even more vulnerable
as they have limited livelihood alternatives and few cb®iof major food sources. Coral reefs
also play a significant protection role, as thegwseas natural barriers to wave action and
protect from tsunamis and coastal erosion.

Coral reefs are also among the most fragile ecesystand can be easily damaged by light or
temperature changes, pollution or chemical chaimgése water. The exceptionally strong El
Nifio events of 1997/98 in the Indian Ocean, charasd by higher ocean temperature, led to
mass coral bleaching. While these El Nifio evenesaanatural part of the Earth’s climate,
global warming could increase the intensity or frerocy of such events, which would have
major consequences in terms of marine biodiversity as walbeo-economic impact.

Increased extreme weather events

Ocean-related results of climate change also temeaumankind and natural ecosystems
through extreme weather events such as tropicdbgs. While the number of them is not
expected to rise due to climate change, severdiestisuggest that the strength of these events
is very likely to increase. The many people liviog coasts will be affected by these, and
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people who will be possibly hardest hit live in d®ping countries. The IPCC (2001)
estimated that the number of people potentiallgaéd by storm-surge flooding will double,
maybe even triple, in the next century.

Ocean acidification

The oceans are a major carbon reservoir and simy presently store about 50 times more
CO, than the atmosphere and 20 times more than tresteal biosphere and soils (German
Advisory Council on Global Change, 2006). They talkeannually the equivalent of about
30% of anthropogenic GQemissions (IPCC, 2001). Increase in gncentrations in the
upper layer of the sea, attributed to the propodiorise of CQ concentrations in the
atmosphere, has now been demonstrated. This r@satseduction of water pH, meaning an
acidification of seawater. Water acidification inspgon all marine calcifying species, such as
certain plankton groups, clams, snails and cofalshampering their calcification process
(growth) and could even lead to dissolution of tlskieleton. The effects of acidification on
these calcifying species will have important repssions on all associated species and the
whole food chain. Changes in tropical coral reefisd possible large-scale loss of coral
habitats, will affect millions of people dependent oratoeefs fishery for their livelihood.

Rising sea-level

Approximately 20% of the world’s human populatiares within 30km of the sea, and nearly
double that number lives within a 100km of the ¢q#3CC, 2001). The rate of population

growth in coastal areas is further acceleratingl emastlines and cities by coastlines are
drawing in more people than ever before (United Nestj@007).

Sea-level rise is one of the unavoidable physicaisequences of global warming, and is
considered as the biggest challenge posed by gtdib@te change for inhabitants of coastal
regions (German Advisory Council on Global Charif#)6). Also, socio-economic impacts
of sea-level rise have been much more studied dtizar climate change variables; and these
studies emphasise on the economic aspect of sebrie® rather than its impact on social and
cultural systems (IPCC, 2001).

The IPCC report mentions the following main impacts of sea-level rise:

Direct loss of economic, ecological, cultural andsssience values through loss of

land, infrastructure, and coastal habitats

Increased flood risk of people, land, and infrastructure and the aforementioned values

Other impacts related to changes in water managesedirtity, and biological

activities
The IPCC also mentions that adaptation to sea-lgsel and climate change will involve
important tradeoffs, which may include environménéaonomic, social and cultural values.
The tradeoffs will become particularly crucial d#ons in low-lying island states and nations
with large deltaic areas, which will be the moseeféd by sea-level rise.

4.1.3 Regional impacts of climate change

Below is a brief summary of the expected regiongbacts of climate change and sea-level
rise projected by the IPCC (2001).

Africa

A significant number of people in Africa are vulnieleto rises in sea level as a result of
climate change, as more than one-quarter of thalatpn of Africa resides within 100 km of
a sea coast. It was estimated that as many asllii@npeople could be affected by flooding
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in 2080, compared to 1 million in 1990. The capafllThe Gambia, Banjul, could disappear
in 50-60 years because of coastal erosion and sea-level rise

Asia

The number of coastal residents in Asia amounisZdillion people, the equivalent of more
than half of the region’s population. Due to acatied and unsustainable development, Asian
coasts are under increasing pressures which thrédaeresilience of coastal ecosystems. The
vulnerability of these ecosystems will be furtheaeerbated by climate change. The main
impacts of climate change on coastal zones of Agllaconsist of sea-level rise and more
frequent and severe storm events. Bangladesh alml dne particularly vulnerable to tropical
cyclones and storm surges: approximately 76% ofdted loss of human lives from cyclonic
storms has occurred in India and Bangladesh.

In terms of sea-level rise, the consequences wvdllnfost dramatic in Bangladesh and
Vietnam, where 15 million and 17 million peoplespectively, could be exposed given a
relative change in sea level of 1 m.

Southeast Asia has almost one-third of the worltBpped coral reefs, many of which are
already undergoing rapid habitat destruction. Timpacts of climate change will further
exacerbate that trend, and impact on millions oiptedependent on those reefs.

Latin America

Sea-level rise in Latin America could be greateanththe estimated global average.
Approximately 1600 km of coral reefs and 870km afhgroves are located in the region of
Central America. Also, the second largest coraf sestem in the world dominates the
offshore area of the western Caribbean. Impact$imfite change on these fragile ecosystems
could put at risk thousands of species and ressuarerural communities living in coastal
areas. Coastal zones with economies that are basddhing and tourism will be most
affected by sea-level rise.

Arctic

The Arctic and the Antarctic are the places ontewttere the impacts of climate change are
the most obvious. The Arctic has experienced a wayritend in air temperature of as much
as 5°C during the 3Dcentury, and sees a continuous decrease in seaxieat. Further
warming and increases in precipitation are propéoe the 23 century. Predicted impacts of
warming include: increased melting on Arctic glasiand the Greenland ice sheet, which will
retreat and thin close to their margins; substhligs of sea ice and the opening of new sea
routes; increased biological production; changesp@cies compositions on land and in the
sea, poleward shifts in species assemblages andfe®me polar species. Changes in sea ice
will alter the seasonal distributions, geographanges, patterns of migration, nutritional
status, reproductive success, and ultimately the ameosdand balance of species.

As mentioned in the IPCC report, these changes kale major impacts on human
communities in the Arctic, and in particular indigeis peoples, whose longstanding
traditions and ways of life could be threatened.

Small island states

Although small island states are a heterogeneoospgithey share some common features
that make them particularly vulnerable to impadtslmate change: they have limited space
and resources, live in relative isolation and haften poorly developed infrastructure. Their
capacity to adapt to climate change is thus consitlas more limited. Small island states are
particularly vulnerable to sea-level rise given teduced possibility for retreat. The lowest
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lying islands, such as the Maldives, are faced Wighrisk of disappearing from the maps and
giving birth to the first “sea-level refugees”. While it is not estimated wwatd fisheries
output will be significantly impacted by climatearige, island abundance and distribution of

reef fish populations are expected to be sevenghacted by altered water temperatures.

The IPCC report also recognises that island asset$, as know-how and traditional skil
are under threat from climate change and sea-level rise.

Is,

Case study 1: Indigenous people in the Arctic

The risks posed by climate change to traditionahrmainities are probably best documen
for the indigenous peoples of the Arctic. They algo the only indigenous communiti
mentioned in the summary of IPCC’s Fourth AssessiReport.

ted
es

A few reasons can explain this: firstly, the exteeamnd unique climate of the Arctic makes it

special enough to attract attention and triggeeassh on human adaptation capacities.
Arctic is also particularly sensitive to climateaciyes, which are more pronounced there
in any other region of the world. Finally, indigersopeoples have a recognized politi

power in the region, as they are for instance spred in the Arctic Council — “a high-level

forum for cooperation, coordination and interactioetween Arctic States (USA, Cana
Denmark/Greenland, Iceland, Norway, Sweden, Finland and Russia) and indi
communities” (Arctic Council, 2006).

The
han
cal

la,
jenous

It is recognized that the Arctic is now experiemgcgome of the most rapid and severe climate
change on earth (ACIA, 2004), and that changes auititinue at an accelerated pace. This

will have major physical, ecological, social, cuétuand economic impacts, and might e
jeopardize the survival of some traditional culture

Shifts of vegetation zones, changes in animal sgediversity, range and distribution,

reduction of the extent and thickness of sea-iea;lsvel rise or increasing exposure to st
are some of the challenges that Arctic communitidishave to face. While it is believed th
most of the changes will have negative consequefresidigenous communities (Nutta
2001), these changes will open up new opportundesvell. They include expansion

marine shipping, increase in tourism and access to offglilaaad gas (though these so-cal
opportunities have their own environmental and aloosks), enhanced marine fisheri
agriculture and forestry.

Arctic communities have a long history of adaptatito extreme environments,
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environmental changes as well as to other typehainges such as colonization, forged

resettlement and rapid cultural change (Nuttall,100Vhile they have so far proved to
able to cope with those changes, it is recognibad tlimate change poses unprecede
challenges, and the question whether some indigepeaoples will be able to adapt is raise

While it is difficult to find any systematic studyf Arctic indigenous communities’ mode

adaptation strategies to changing climates, sonampbes include (Indian and Northern

Affairs, 2007):
Housing

Shorelines reinforcement and moving buildings from theedime, due to soil erosion
caused by decreasing permafrost

be
hted
d.

n

Use of innovative building material to support structures, due to ground instability caused

by changing permafrost patterns
Subsistence
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Increased water quality testing and consumptidoottied water due decreasing water
guality and accessibility

Changing hunting habits, by either hunting withtsaar switching to fishing as well as
hunting quotas

Increased consumption of store-bought foods due to scarcer local foods

Emergency preparedness

Extension of danger zones in avalanche prone areas padseéon of research and rescue

teams due to increased snow slides and avalanches

Development of better emergency preparedness planavinyghmore supplies during
travel or avoiding travel during periods of bad weather.

Increasing use of Global Positioning Systems (GB&8llar phones and CB radio.

As was mentioned by the IPCC report (2001), adaptations come in a huge variety ofl forms.

They include spontaneous and planned (both reactiventicipatory) adaptations, short
long term, localized or widespread, etc. The feareples above represent indeed a mix
of responses, from increased preparedness agaatgtah hazards, accommodation
traditional ways of life (housing or hunting, fonstance) to actual shifts towards I¢
traditional ways of life, which could indicate tiheginning of a possible loss of tradition
cultures.

The value of traditional knowledge and observatiorzle by indigenous people on clim
change has been clearly recognized in the Arctic. The Arctic Climate Impact Asse
(ACIA) report, a four-year study of Arctic climate reledse November 2004, benefited fro
the input of traditional people. It further recognizes that traditiknawledge provides
good supplement to and enrichment of scientifiad@ine of the authors of the report cited
Sciencesaid that “The [ACIA] report was very instrumenialawakening people to the val
of traditional knowledge as ‘very solid science”q@in, 2007). The partnership betwe
traditional peoples and scientists is also meamhae science useful to local peoples,
give them another perspective on the changes that ang fallece in the Arctic.

This type of collaboration with indigenous commiest seems however more focused
improving understanding of physical and ecologiogbacts of climate change in the Arc
than social and cultural impacts. It will be equathportant to include indigenous peoples
the decision-making level, so that their experieand successful adaptation strategies
help shape new forms of governance and livelihoods to meehtilenge of climate changé

Case Study 2: Indigenous people in Bangladesh
Bangladesh is noted for the ethnic homogeneitytopopulation, of which about 897,83

people are indigenous according to the census 8fl 18lightly more than 1% of the

population) (SDNP, 2004).

Bangladesh is also one of the most highly disgstene countries of the world (Srinivasan,

2004) and is expected to be one of the most heawpacted by sea-level rise caused
climate change, as it is a flat deltaic land vulitde to inundation and has a long coast.
shown in figure five, it was estimated that a 1.8ten rise would affect 17 million peop
(about 15% of the population) and 22,006kaf land (about 16% of total land surfad
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(UNEP/GRID, 2007). Coastal peoples, whose liveld®mainly depend on resources such as

fisheries and mangroves, are expected to be sg\afetted by the effects of climate charn

ge

and natural hazards.

34



Figure 5 Potential impact of sea-level rise on Batadesh Rekacewicz, UNEP/GRID-Arendal, 2000)

Impacts of climate change are already being falhécountry. But again, it is difficult to fin
a systematic study of adaptation strategies addptddcal people. One paper mentions t
indigenous strategies remain the dominant formegponse to climate disaster (Srinivas
2004). That same paper gives a short descriptiacoping strategies utilized by indigeno
people in Bangladesh in times of flood, and compdhneir utilization over a few years. T
strategies include improvement of housing condgjoiaking shelter in elevated groun
selling land, fuel and dry food storage, or diearye. The author of the paper then calls
the importance and value of integrating indigenknswledge and adaptation strategies i
climate change adaptation policies.

In January 2005, an “International workshop on camity level adaptation to climat
change” was organized jointly by the Bangladeshti@efor Advanced Studies (BCAS), tf
International Institute for Environment and Devetagnt (IIED), IUCN Bangladesh and tk
Regional and International Networking Group (RIN®@Jjhile the only documents availab
are the PowerPoint presentations given during tleksthop, one of them focused

consultative meetings with local people, where tatagns strategies were looked at (Mahf
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2005).

4.1.4 Way forward

As has been mentioned throughout this report, etudn indigenous communities adaptation
to climate change and their inclusion in policy qggsses are rather scarce. The two case
studies above present a few strategies put ine@s indigenous communities to cope with
changing environments. It is however also recoghisigat climate change will have
unprecedented impacts that might jeopardise thg sarvival of some peoples, whether
located in the Arctic, on small islands or in otlghly vulnerable areas. Further research
into these two cases would nevertheless certainbwep useful in order to gain further
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understanding of how to combine traditional ancekisfic knowledge, and how to translate
this in decision-making processes. Additionally ppiag out indigenous communities and the
most vulnerable island and coastal zones would give & sérise priority areas to deal with.

As mentioned in the IPCC report, sea-level rise @imdate change will significantly impact
on communities and their social and cultural valuess crucial that those affected, and
especially the most vulnerable peoples, are intedras active shapers of their future.
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4.2 The Tropical Forest Belt and Climate Change

4.2.1 Introduction

Significant populations of ethnically distinct igginous peoples live in the major humid
forest areas of the Amazon and Congo Basins, thads of Borneo and New Guinea, the
Guyana shield and Central America and in other humid forest areas in Asia, Africatand L
America. Climate change creates special risksHesd peoples and their interests are rarely
taken into account in climate change negotiations on rigigar adaptation options.

This section will give an overview about the imgaof climate change on the tropical forest
belt and demonstrate in two different case stuffiem Borneo and the Congo Basin how
traditional and indigenous peoples are adaptireptoronmental change.

4.2.2 Tropical forests and climate change

Tropical forest ecosystems around the globe, particularlgribe on which the livelihoods of
people from several regions of the world depenthrizeto the most vulnerable ecosystems to
climate change variability and long term changetemperature and rainfall (CIFOR, 2007).
Many of these humid forest ecosystems which areimed by indigenous peoples have
seasonal climates. In many cases climate changeresayt in longer dry seasons. This
combined with the disturbance to forest systemsifiadustrial forestry etc will make these
areas particularly prone to major forest fires. dewvice of this can already be seen in
Indonesian Borneo (especially in 1983 and 19974, rtarthern fringe of the Congo Basin
(1983) and vast areas in the Southern part of the Amazon Basin in gecerdlyears. The
intensity and extent of these fires will almost agy increase in future years and will
require major adjustments in the lives of indigenfmusst dwelling peoples.

In addition to climate change variability, defoeg&in continues at an alarming rate across the
world. From 1990 to 2005 the world lost 3% of ibsal forest area, an average decrease of
0.2% per year, with an estimated of around 20.G0pdr day or 7.3 million hectares per year
of forest loss. From 1990 to 2005 there was a 32%ease in areas designated for
conservation, meaning a total increase of 96 mill@ctares. Globally, more than 11% of
total forest areas had been designated primarily for conserditimological diversity (FAO,
2007).

Nine of the ten countries that account for morentB@% of the world’s primary forest area lost at
least 1% of this area from 2000 to 2005, led byohekia (13% of loss in just five years), Mexico
(6%), Papua New Guinea (5%), and Brazil (4%) (FROQ7).
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Figure 6 Forest Area, 2005 (Source: FAO, 2007)

4.2.3 Indigenous Peoples in the tropical rainforest belt

Tropical forests are the richest habitat type efworld in terms of the diversity of inhabiting
peoples. Tropical forest ecosystems harbour at 460 distinct indigenous and traditional
peoples (Commission Européenne 1994, cited in Qyidtaffi & Larson, 2000), if areas

under current forest cover are considered, andtah600 if historical coverage of tropical
and subtropical moist forest ecoregions is included {Lbid.

Indigenous peoples of the tropical rainforest laeét very dependent on the forest. Many of
them are already today affected by the impactweirenmental and climate change and are
struggling to adapt to the changes in the envirarirtieey live in. Most of these peoples are
hunters-gatherers. (e.g. the Dayak of Borneo, the Papuans of New Gunimedndians in
South America, Pygmies of the Congo Basin etc). eélax, while it is widely assumed that
hunters-gatherers still exist in a symbiotic relaship with agriculturalist groups with whom
they barter and trade -for example the Punan amy/&ein Borneo and the Baka Pygmies
and Bantu in the Congo Basin, etc - today thetrasion is changing. Most of these hunting
and gathering communities are gradually adaptieg fives to an agricultural economy and
are becoming increasingly semi-sedentary. It agpdaely that many of them will eventually
transform their way of life into agriculture andatithey will become more integrated into the
market economy.

The following table gives an overview over the eatrsituation and regional distribution of
present day hunter-gatherer communities across thd.wor

Region Status

Africa Almost all confined to eastern and southern Africa and the west central African rainforest.
Two groups exist in client relationships with adjacent farmers. There are several groups of
Pygmees in the Congo Basin.

Australia | Historically >250 distinct ethno-linguistic groups, but these are rapidly disappearing and
hardly any individuals still practice classic foraging. Land rights movements have been
extremely successful.
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Region Status

India Numerous groups, poorly known due to research restrictions, but severely oppressed in
many areas and traditional lands continue to be eroded by pioneer agriculture. Andaman
and Nicobar island populations of gatherers have almost disappeared.

SE Asia Poorly known, but scattered groups of inland foragers throughout the Malaysian
peninsula, in the Philippines and perhaps in Laos. Nomadic fishing-peoples exist in an arc
between Burma and Sulawesi (such as the Sea Nomads : Bajau people). Several Dayak
groups in Borneo. The Mentawai people in Siberut island. Baduy of West Java and
Kajang of South Sulawesi.

Oceania | Sago and fishing-based cultures remain largely intact in Papua, Indonesia and Papua
New Guinea.

Siberia Relatively few groups, well-studied. Some reverting to foraging in the post-Soviet era.

North Numerous groups in catastrophic decline from the nineteenth century and still

America disappearing. Larger groups now with well-established land rights advocacy. Hunting
practiced within regulated frameworks.

South Numerous groups, not in decline and some so remote that they are still being recorded for

America the first time. National policies or failure to enforce regulations make their situation very
precarious in some countries. Active resistance to new settlers in some areas.

Table 1 Present day hunter-gatherers (Adapted fronBlench, ODI, 1999.)

4.2.4 Adaptation practices to climate change

Long before the advent of complex numerical clinmagelels, many indigenous communities have
used changes in their environments to predict dlatbns in the weather and climate. Social and
communal activities such as feasting, fishing andting patterns were planned in response to
changes in weather and climate and revolved arotired different seasons. While weather and
climate patterns have been documented for manysyasing Western scientific techniques, little
attention has been paid to documenting the trad&loenvironmental observations made by
indigenous peoples (Penehuro Lefale, 2003).

In the case of indigenous peoples of the tropiceddt belt, their responses to environmental
change are linked with the evolution of earlier sstence activities, with external pressures
on their habitats, with cultural contact or with ket and other economic pressures that
prompt a desire to lead more “modern” lives. Asiemmental change has already affected
their livelihoods in the past, in many cases indigenouslpet@ave developed specific coping

strategies to extreme variations of weather.

Some examples of such adaptation strategies include
a. Crop diversification in order to minimize thekrisf harvest failure (many varieties of

crops with differing susceptibilities to droughts, floods, pest etc. are grown). Some of

these varieties are adapted to different envirotfield locations (near rivers, high
on mountains, close to a primary forest etc).

b. Changes of living area and a variety of movemeaitempns are used to deal with
climatic variability.

c. Change of hunting and gathering periods to attaghanging animal migration and
fruiting periods.

d. Change of varieties and species. Livestock vasatiay be changed to take account
of new disease challenges.

e. Changes in food storage methods, such as dryirgmoking foods according to
climate variability and corresponding availability of tbo
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f. Changes in food habits, for example when the rop cultivated plants are not

producing good harvests, people will revert to gathering food in the forests. Or

people

who are close to a town might trade or barter wigighboring villages or
traders/markets. Some may even become dependemiteynational agencies (the

World Food Programme, UN agencies etc).

g. Forests as source of famine food in case of emergency.

h. Changes in environment (the habits/customs oftipigcrops trees may no longer
related to the phases of the moon, low/high tides etc)

i. New materials (e.g. asbestos and zinc roofingctvhinay not be as resistant
traditional materials to changed climates, butreeglily available in the market).

be

as

Climate change has critically changed the relevantethe traditional knowledge of
indigenous groups. Natural signals that were usdddger activities in the past are now less
reliable. As the weather becomes hotter in thei¢sppmigratory birds come at a different
period of the year and the rainy season comeseeanlilater than usual, which can lead to a
disorientation of people in their daily lives. Atddnally, the need for more land to cultivate
could also arise in the future due to climate clearkgpr instance when droughts or declining
soil fertility diminish crop yields, there may benaed to clear more forest areas and move to
other places. Pressures on land from commerciawdgre, including biofuels, and carbon

sequestration projects could also cause major land cover changes.

4.2.5 Case Study 1: Indigenous peoples in Borneo, |  ndonesia

Indonesia has the highest loss of forest area iIAS& 1.9 million hectares per year follow
by Cambodia, the Philippines, Malaysia, and the Banatic People’s Republic of Korea (3
figure seven. Loss of forest cover is mostly causgdalearance for agriculture, mining, |
plantation projects and grazing. There is an aalilii need for new land to compensate
loss of soil fertility, fires and drought caused diynate change. Indigenous people will n
to readapt their way of life to all these changetheir environment, and possibly also to
impacts of biofuels and carbon sequestration projects.

Figure 7 Extent of forest resources and forest chaye rate by country or area 2000 — 2005 (FAO, 2001)

The Dayak of Borneo

Changes in climate have been sensed by the Dayadaude of various indicators. Th
observed bird species that they had never seemehdfey became aware that the leve
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water in the rivers is higher/lower than usual for season and that the traditional plants
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as medicinal remedies can not be found anymoreaBetr and migration patterns of bir
have traditionally been used to guide hunting and cultivation activities but they ger
provide reliable guidance.

One of the remaining hunter-gatherer communitiegast Kalimantan is the Punan peo
The table below shows an example of their lunaeraddr. According to the phases of
moon, they decide upon activities such as planaggcultural and tree crops, clear
cultivation areas, hunting etc. But with the changé climate these lunar signals may
longer coincide with the favourable times for thasévities and the Punan may be misle
taking their decisions (Boedhihartono, 2004).
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the
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Shape of the moon

Moon phase name

Punan interpretation

C

Lihit (2 nights) :
- lihit icit (small)

- lihit ayo (large)

Very bad period for planting fruit
trees and rice seedsulan muda the
moon is in the first phase)

Tebengang (2 nights) :
- icit

- ayo

Favourable for diverse plants

()

Turong (2 nights) :

Very good period for hunting

- icit
- ayo
G Liting (2 nights) : Good period for planting rice seeds
- icit
- ayo
Alap (2 nights) : Very good period for planting the
sl tuba(the roots are used to poison
fishs).
Good period for planting theow (the
-ayo leaves are used for roofs of houses

*%*

Kuung piang (1 night)

Manioc planted on this day will be
bitter

Kuung buang (1 night)

Very good period for planting fruit
trees and for hunting (animals often
drink at sources of salty water)

Kibi (1 night)

Mediocre period for planting

Qo U ©

Tutu beliling (1 night)

Very good period for planting fruit
trees (their fruits will be large)
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Shape of the moon

Moon phase name

Punan interpretation

Alilow (1 night)

It is possible to plant

Belong kalauw (1 night)

Very good period for planting
everything

Belat (1 night)

The best moment to plant rice seeds

and banana trees

Kibi uli (1 night)

Not a good period for planting

Kuung buang uli (1 night)

Very good period for planting fruit
trees and for hunting (animals often
drink at sources of salty water)

Kuung piang uli (1 night)

Bad for manioc (it will be bitter if
planted on this day)

Alap uli (2 nights)

Very good period for planting the tuba

and the pow

Liting uli (2 nights)

Good period for planting rice seeds

Turong uli (2 nights)

Very good period for hunting

Tebengang uli (2 nights)

Possibility of planting

Lihit uli (2 nights)

Very bad period to cultivate the fruit
trees and rice

—v Moo OO OLE000

Kaun (1 night)

One extra night every two months

Table 2: Punan lunar calendar (Boedhihartono, 2004)

4.2.6 Case Study 2: Indigenous peoples in South-Eas
Congo

The area covered by forest in Africa, accordinth®FAQO State of the World's Forest Rep

t Cameroon and North

2007, was estimated to cover 635 million hectaresing up about 16 percent of the worl
forest area. The net annual loss in the period &atw2000 and 2005 was four milli
hectares per year which accounts to 55 per cetiteoivorld’s total loss in forest area duri
that period. However, the distribution of forestveo is very uneven across the different
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regions in Africa as it can be seen in the figuvelw. Whereas most northern African std
including Morocco, Algeria, Tunisia and Egypt agmgng in area covered by forest, East
West Africa as well as central African states aesing significant amounts of forest area
West and Central Africa, Cameroon, the Democragpu®lic of the Congo and Niger
together account for most of the loss. The maisaedor this rapid loss of forest cover c
be found in wildfires which have been especiallyese in Angola and in the southe
Democratic Republic of Congo as well as in south8udan and the Central Africg
Republic. During El Nifio years these fires are partityldevastating (FAO, 2007).

Figure 8 Extent of forest resources and forest charmgrate by country or area 2000 — 2005 (FAO, 2001)

The Baka Pygmies of South East Cameroon and the Bam  bendzele of Congo

In the forests surrounding the village of Mambel&E Cameroon and Bomassa in N. Cor
the Baka and the Bambendzele people have had fu #u#r way of life to developmer
programmes, especially industrial logging but irdiidn to this now have to deal wit
changes in their environment. Rainfall has becase tegular and harder to predict. Won
who normally catch fish in barriers built in smsifeams in the dry season are often unab
achieve traditional fish catches as flood pattefithe rivers are changing. Fire has occur
in forest areas where it has not been observdtkipast. The el Nifio years of 1983, 1987

1997 all coincided with droughts in the forest zamel fires occurred in forests that had

previously burned in the living memory of these gles. Crop failures occur when early
dry season rains provoke the germination of selalsdry periods in the traditionally wg
months cause the seedlings to die.

In West Africa deforestation linked at least intpar climate change has led to outbreaks
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diseases in areas where they had not earlier causbtems. In parts of the Upper Guinea

savannas of Ghana and neighbouring countries miésirayitbreaks amongst rural peoy
have been linked to climate change.

nle

4.2.7 Current pressing issues in relation to climate change mitigation
measures

Carbon trading and carbon sequestration plantatoadikely to create demand for land

in

the humid tropics. In many cases the benefits foambon payments may accrue to industry
and bigger, richer landowners. Those who are lgsgiated into the market economy, whose
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land rights are less clear or less easily defemdexburts will rarely benefit from payments
and in the worst situations they may lose theirdlda outsiders. In addition, avoided
deforestation payments will probably flow to cehtraregional governments and not to forest
dwelling peoples. These payments may be linkedesgirictions on forest use that deny
development options to indigenous peoples. Furtbegnbiofuel plantations are likely to be
developed on a very large scale in the humid teopied again they will be mainly in the
hands of large industrial interests still deprivindigenous peoples of their lands or pushing
up the price of land. This will impact on indigesgueoples development options.

4.2.8 Way forward

There is an urgent need to help indigenous pedpleg in tropical forests to prepare for
different climate change scenarios. A number of jgestieps are proposed:

1. Help inform and empower indigenous peoples toesidclimate change issues. This
could be achieved by helping these groups to egptdimate change scenarios,
assisting them in engaging with national level alien change strategizing and
planning, and in general connecting to the intéonal and national level policy
discourses on climate change.

2. ldentify indigenous forest dwelling groups who are particularly susceptible to
climate change threats. Provide assistance to these groups in planning and preparing
to deal with climate change related risks.

3. Take measures to ensure that the interests @jendus forest peoples are properly
addressed in any negotiations on large scale carbon sequestration projects, biofuel
projects or avoided deforestation projects. Engloat any financial transfers linked
to these measures flow to all legitimate benefieg@including indigenous forest
dwelling peoples.

In the short term IUCN programmes could convene workshops in each of the main humid forest
regions to engage indigenous peoples’ interestpgram exploring climate change scenarios
and identifying risks. Such workshops could be associated with existing IUCN Forest
Conservation Programme activities that already esilforest peoples’ issues and needs, for
example in the following places:

East Kalimantan, Indonesia with the Dayak peoples.

West Papua, Indonesia with indigenous peoples i #éneas where IUCN'’s
Livelihoods and Landscapes programme is operating.

SE Cameroon where IUCN is already engaged withBhaka people in its LLS
programme.

Central America where IUCN is working with a numbafr indigenous peoples’
groups

The SW Amazon, Acre and Rondonia where IUCN has ongoing forest conservation
activities.

The Mekong countries where IUCN is operating inuanber of landscapes where
indigenous populations may be at risk from climate gkan

IUCN has a number of member and partner organizatieho work in support of indigenous
forest peoples’ interestsat global, regional, maticand local levels, and who have shown
interest in working with IUCN on these issues.
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4.3 Drylands, climate change and indigenous and loc  al
communities

4.3.1 Introduction

The IPCC reports (IPCC 2007 a & b), the Millennidoosystem Assessment (e.g. MA
2006a) or the German Advisory Council on Climatea@ie (GACCC 2007) all state the
likelihood that climate change will increase theks of food and water stress, malnutrition,
droughts and floods and generally an increase ef whinerability of especially poor
communities (IPCC 2007a, WBGU, MA 2006a). Howetkese reports only rarely make the
link to drylands as the ecosystem that will be phip the most severely affected given the
vulnerability of the people inhabiting drylands. el majority of the most vulnerable people
live in drylands (MA 2006 drylands synthesis) ahdsiin drylands that climate change is
expected to increase water shortages and malputrilihe achievement of the Millennium
Development Goals will very much depend on the sustainable managefmédntlamd
resources while promoting the adaptive capacityhef people, building on their traditional
coping strategies. This chapter gives a brief aearnover the projected impacts of climate
change in drylands. It further discusses some efctiallenges traditional communities are
facing, as well as traditional coping strategieslohate variability as part of the solution. It
closes with a case study on adaptation strategies.

4.3.2 The world’s drylands

Drylands cover 40% of the earth’s terrestrial stefand are home to over 2 billion people,
the majority of whom belong to the poorest peopléhe world (MA 2005b). Most of the
‘poorest’ people living in drylands are pastoralishunter-gatherers and other traditional
communities that can be considered as indigenowpl@e according to international
standards (ILO Convention No.169 Article 1).

Dryland ecosystems are characterized by the linatedlability of water and consequently a
relatively low primary productivity. However, it & much the uncertainty of precipitation as
the total volume that determines many features rgfadd ecosystems, as well as the
livelihood strategies of the people. Based on timeatic conditions drylands are divided into
dry subhumid, semiarid, arid and hyperarid areasylddds host a unique array of
biodiversity. About 32% of the global “biodiversity hotspots™” anedrylands. At least 30%
of the world’s cultivated plants originate in dmytis and over 40% of all cultivated lands
worldwide are within drylands.

According to the Millennium Ecosystem Assessmeatdhs medium certainty that some 10—
20% of the drylands are degraded and affecting the livelihoods of milliorzeale.
Desertification thus ranks among the greatest enmiental challenges. However, at the same
time it is important not to forget that drylande aery resilient ecosystems. Plant and animal
species and microorganism have developed nume@pisg: strategies to survive the high
variability of rainfall — very short life cycles tmake use of periods of water availability as
well as numerous strategies to escape drought @omou and Niamir-Fuller 2001).
Drylands that look deserted after a period of dhtugre not necessarily degraded (MA
2005b; Bonkoungou and Niami-Fuller 2001).

Similarly, people living in drylands have develogmanplex pastoral and cropping systems to
cope with the erratic and harsh climate (Bonkoungou andiNfutier 2001).
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4.3.3 The projected impact of climate change ondry  lands

Scientific studies on the current and projecteddatpof climate change in drylands are
notoriously few. Although climate change will aftedifferent regions in different ways, for
drylands in general it is projected that climatearude will lead to a decrease in water
availability and quality while extreme weather etgesuch as droughts and floods are
projected to increase (IPCC 2007a; MA 2005a). In addition, althoughuligrad productivity

is expected to rise in some regions, it will likely decrease overall in drylands @BCT&;
MA 2005a).

“Agricultural production, including access to foogh many African countries and
regions is projected to be severely compromisedlibyate variability and change.
The area suitable for agriculture, the length obging seasons and yield potential,
particularly along the margins of semi-arid and d@riareas, are expected to
decrease. This would further adversely affect famturity and exacerbate
malnutrition in the continent. In some countries, yields from rain-fed agriculture
could be reduced by up to 50% by 2020.” (IPCC 2007a)

Water availability in drylands is expected to dese in the next 40 years by 10-30% while
drought-affected areas will likely increase in extend floods are expected to be more
frequent (IPCC 2007a). Overall this is expectedhdwe severe impacts on food security in
drylands especially in subsistence sectors (IPGIZ&Pand will be worsened by the expected
warming of lakes and rivers with effects on fish produgtivit

In addition, climate change is projected to ovesallerely affect the health of especially
vulnerable people through malnutrition, decreaseater quality, heat waves, floods, storms,
fires and droughts (IPCC 2007a).

Impacts of climate change are already felt in drgta For instance in the Sahelian region
crop productivity has dropped due to warmer andrdronditions and thus a shorter growing
season (IPCC 2007a). Hence, drylands and the péwolg in drylands appear to be one of

the most affected by climate change, given theadireexisting water stress, land degradation
and the limited capacity to adapt in these reg{tP€C 2007a; MA 2005%.

Africa

According to the IPCC report, between 75 and 250amipeople in Africa are expected to be
affected by increasing water scarcity . In additicimate variability and change is predicted
to adversely affect agricultural production which likely to exacerbate malnutrition. For
instance, yield from rain-fed agriculture is pragetto decrease by up to 50% by 2010 (IPCC
2007a). In addition, food security will be negalwenpacted by decreasing fish resources in
the large lakes due to rising water temperaturesteYwborne diseases are likely to increase
due to the increasing risks of floods as well @&suhsustainable consumption of ground water
aquifers. As regards malaria, it is expected thasdme cases it will increase whereas in
others it will decrease. Overall, Africa is expecte be one of the most vulnerable continents
to climate change, among others because of its low igdagatpacity.

Asia
IPCC projects a decrease of crop yields of up & &9 Central and South Asia, where most

of the dry areas are located. Given the rapid @amrd growth and urbanization, developing
countries in particular will face the risk of matrition. The likelihood of floods and droughts

3 This statement is based on the fact that drylaedple belong to the poorest people in the worlel highly dependent on
climate-sensitive resources, live in areas of watkgss and have generally a low adaptive capacity.
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and thus also diarrhea disease is expected taasemhile freshwater availability is projected
to decrease especially in large river basins (IRGC7a).

Australia and New Zealand

Water scarcity is expected to increase in soutlawh eastern Australia as well as in the
northern and eastern parts of New Zealand. In iaddibecause of projected droughts and
fires agricultural productivity and forestry is eqted to decline. Even though the well-
developed economies of Australia and New Zealand dispose over a comparatively high
adaptive capacity and are expected to cope comadilyewell with future changes, the limited
resilience of the natural system will constraimthe

Europe

Southern Europe as well as Central and EasternpEwae expected to face increasing water
stress and in Southern Europe the likelihood aeguency of wildfires is expected to impose
further pressure on a region already vulnerable totai(lRCC 2007a).

Latin America

In eastern Amazonia it is expected that tropica¢sowill be replaced gradually by savanna
ecosystems due to increases in temperature, whaclikaly to contribute to an increased loss
of species. In the semi-arid and sub-humid areiasaté change is projected to negatively
affect agricultural productivity due to salinisatiand degradation. Likewise the productivity
of some important crops as well as of livestockxipected to decline (IPCC 2007a).

4.3.4 Indigenous Peoples, Drylands and Adaptation
Impacts on traditional people and adaptation

“Vulnerable regions face multiple stresses thaeeifftheir exposure and sensitivity
as well as their capacity to adapt. These stressse from, for example, current
climate hazards, poverty and unequal access touress, food insecurity, trends in
economic globalization, conflict, and incidence di$ease such as HIV/AIDS".
(IPCC 2007a)

While drylands people are acknowledged to be antbegnost vulnerable communities due
to a combination of political, economic and sofators as well as erratic rainfall (Trench et
al 2007), it is these people who have an extensn@mvledge about adaptation to climate
variability and who have successfully managed awel|from dryland ecosystem services
over centuries. Drylands are characterized not sohnby a shortage of water, but by its
erratic availability and a variable climate. Consewtly, some argue that for instance
pastoralists will be best equipped to adapt to aienchange (WISP 2007) given their
traditional knowledge and management systems. Hekyedsecause of their political and
economic marginalization, their adaptive capacitiage been severely undermined and they
have become in many cases more vulnerable tham otirvamunities. If adaptation and
development strategies embrace the sustainablegmamemt of drylands and promote the
adaptive capacity of indigenous peoples and logaimunities such as pastoralists, there is a
potential that “pastoralism may in fact provide food resources where clohatge lead to
lower reliability of marginal farming” (WISP 2007).

On the one hand traditional drylands people hawktbadapt constantly to a highly variable
climate and thus have a vast adaptive knowledge. On the other handalpatiiceconomic
marginalization as well as other socio-economiddiaceroded their adaptive capacities and
made them more vulnerable. Traditional drylandspfemften live in remote places of a
country, characterized by poor infrastructure, tédi basic services and a poor government
presence. In addition, privatization of land, besdand inadequate policies among others
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have further marginalized drylands people and ofeghto an erosion of their traditional
management practices.

Case study: Sudan — Community based rangeland rehab ilitation

The drought-prone Bara province is situated in eamsSudan and is mainly composed, of
desert scrub vegetation and ondulating sand ddimesaverage rainfall is around 250 mm per
year with significant seasonal and inter-annuanfedii variability. The land is becoming
increasingly degraded as a result of recurring gits) cultivation of marginal lands,
overstocking of livestock and fuelwood gathering. Since 1992 community based rangeland
rehabilitation (CBRR) for carbon sequestration meaments have been implemented in| 17
vilages in central Bara province. These measurésnemainly consisted of the
implementation of simple model community-based rattesource management to prevent
overexploitation of marginal lands and rehabilitate rangelands and the doagiif of local
production systems to ensure sustainability of dpproach as well as to improve socio-
economic conditions. The outcomes of the CBRR ptojeere very successful. Over 700 |ha
of rangeland were improved. Other achievementh@®ptoject included: the establishment of
local institutions to coordinate community naturakource management and community
development activities, regeneration and stabibpatof five km of sand dunes to halt
expansion of the desert, construction of windbretikgrotect farms from soil erosion,
restocking of livestock by replacing goat herdshwitore resilient and less damaging sheep,
creation of water management sub-committees tehet@nage wells and the preparation of a
drought contingency plan. The main lesson learned was that in order to secure the lgng-term
effectiveness of the achievements of this projeas icrucial to build the capacity of the
affected communities in order to enable them toecwjith climate-induced stresses (IIS‘D,
2003).

4.3.5 The way forward

“We know the drought will come. What is importanthat we are ready when that
comes so that we don’t go out with a bowl! in hand begging for fd¢afi’Annan,
Financial Times, 6 June 2007 (quoted from Trendl.€2007)

A good starting point to reduce the vulnerability of drylands people to climate change is to
reverse their marginalization and to provide therthvadequate services and support. This
requires recognition of the traditional climate icmpstrategies of dryland people as well as of
their ability to manage drylands in a sustainably vand thus maintain the resilience and
protective functions of drylands against naturadrds. In addition, the resilience of dryland
communities can be improved through a wide rangeagficipatory ecosystem management
and restoration activities, including modern apphes, which enable them to better cope
with climate-induced stresses, as it has been dsinated in the case study above.
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4.4 Watersheds and climate change

4.4.1 Introduction

The threats to freshwater ecosystems from climbhtsge are immense. More than 20% of
the world’s 10,000 freshwater species have becoxtiece threatened or endangered in

recent decades (CBD, 2005). Furthermore, freshvateironments tend to have the highest
proportion of species threatened with extinctiomrAq(N2005), and climate change threatens to
alter all the rules that rivers have lived by fhowisands of years. Adaptive management to
climatic conditions is a necessity within all rivbasins. Many of the world's indigenous

peoples live in isolated communities and theirlieods depend on nature and on predicting
the weather, making them vulnerable to increasingly unstable weather patterns.

4.4.2 Climate change impacts on fresh water resourc  es and adaptation

Changes in climate could exacerbate periodic amdndh shortfalls of water, particularly in
arid and semi-arid areas of the world (Watson et 298). Given the limited technical,
financial, and management resources in many dewgjopountries, adjusting to shortages
and/or implementing adaptation measures imposeaayhburden on the economy. Flooding
is likely to become a greater problem in many terageand humid regions. This requires
adaptation not only to droughts and chronic wabertages but also to floods and associated
damages, raising concerns about dam and levee failiasdn et al., 1998).

According to the IPCC report, there is high confice that the impacts of climate change on
freshwater systems and their management are mdinyto the observed and projected
increases in temperature, sea level and precgoitatariability. Specific impacts in various
parts of the world are summarized in Figure nineasdnal changes and decreased water
available from glaciers, will affect more than osigth of the world population that live in
glacier- or snowmelt-fed river basins. People kyvim coastal areas will be impacted by
decreased availability of freshwater due to theemoéd salinisation of groundwater. Flood
and drought risk is projected to grow as precipitatigensity and variability increases.

Many semi-arid and arid areas, such as the Meditean basin, western USA, southern
Africa and north-eastern Brazil, will suffer a dease of water resources due to climate
change. Increasing precipitation variability coupled with the rapid increaseolation and
water demand will further exacerbate vulnerability of ¢haeas

Freshwater pollution is being intensified by higlheter temperatures, increased precipitation
intensity and longer periods of low flows. Thereaiswide range of pollutants including
sediments, nutrients, dissolved organic carbonhqugns, pesticides, salt and thermal
pollution. These have significant impacts on ectsys, human health, and water system
reliability and operating costs.

Water demand is expected to grow in the near future due to population growtitr@asges

in irrigation. Climate change will aggravate thepewt of this increased water demand.
Unfortunately, current water management practicesnat adequate to reduce the negative
impact of flood risk, water supply, health, energy acmbgstems.

However, there are various approaches to reducpdteatial vulnerability of water systems
to climate change. Options being explored includeimg systems, water efficiency
initiatives, engineering and structural improvensewotwater supply infrastructure, agriculture
policies, and urban planning/management (Watsai. £1998). Using traditional knowledge
that has evolved over time is also an option in esarases, although the rapid onset of

52



changing climatic conditions means that there &endimited resources and skills in remote

communities to effectively deal with increasinglyedquent adverse conditions such
flooding and droughts.

as

Figure 9. Examples of current vulnerabilities of freshwater resources and their management; in the

background, a water stress map based on the 2005rsion of WaterGAP (Alcamo et al., 2003a) — from
IPCC 2007

4.4.3 Indigenous peoples in watershed areas and inl  and deltas - Case studies

Case Study 1: Indigenous and traditional peoples in Honduras — Using
traditional techniques to protect watersheds

In the remote village of Guarita in Honduras, ttadial techniques have become the star
point for climate change adaptation. The villageswae of the few places in the region t
successfully avoided the worst destruction fromridane Mitch in 1998. The tradition
Quezungal farming methods that are practiced byldal villagers protected the upp
catchment and only 10% of crops were lost. Trad@idarming in this area involves plantir
crops under trees whose roots anchor the soil,imguegetation to provide nutrients to t
soil and conserve soil water, and terracing to cedsoil erosion. On the other hand, meth
that are taught at agricultural colleges and thgli@d to the surrounding areas are damag
as they are more suited for the plains rather flaamland in hill terrain. The traditiong
Quezungal method avoids widespread slash and burn techniques and alseesngmi
fertility. The success in the village is being aely promoted by the Government
Honduras in collaboration with the UN Food and Agricultural Organisation (H
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Case Study 2: Indigenous peoples in Nicaragua

Miskito Indians make up the majority of Nicaragu@s000-strong indigenous populatig
They live in Nicaragua’s western territories andbsst on crops that are planted on a i
hectares of land and food hunted from the jungk @vers. Isolated from modern farmir
techniques and crippled by poverty after yearsaminemic neglect and discrimination, t
Miskito are already being severely affected by ¢emsnin climate. Floods occur in ti
summer followed by drought in the winter, so plagtseason is completely out of sync w
the traditional rhythms of the Miskito culture.

Furthermore, temperatures across Central Amerieaeapected to rise by 1°C-3°C a
rainfall will decrease by 25% by 2070 (Kelly, 200Droughts, hurricanes and unseasd
flooding are just a few of the expected consequen€such a rapidly changing climate.

During the rainy season the Rio Coco usually flimsrecently the river has been extrem
low. The normal mode of transportation is by baabasic supplies such as salt and drink
water can no longer reach the villages as theatsis a lack of roads in the area. In addit
the low volume of water means that pollution becernencentrated and people are m
susceptible to cholera and tuberculosis.

Massive deforestation is occurring in the area, an estimated 50% of raihBsdsten logge
in the last 50 years, which is also believed to be a contribtdasigr to the deterioration ¢
river flows in the region. There is now a ban orfodestation, but there is no effecti
policing resulting in commercial logging operations pushing deeper into thé fores

Oxfam have aided by installing weather monitoring stations along the banks of thed®i
to help Nicaragua's indigenous peoples deal wighittpact that increasingly unpredictal

weather patterns are having on their way of lif@wdver, the long-term ability of the

Miskitos to adapt is looking increasingly uncertain. Further efforts are needed [
traditional knowledge and skills to adapt to thesreincreasing change in climate (Kel
2007).

Case Study 3: Indigenous and traditional peoples in Tanzania

The decline in precipitation coupled with a localming trend in the second half of the 2
century means that Mount Kilimanjaro’s glaciers aosv projected to disappear by the y
2020.

Recent studies indicate that the greatest risknofeasing temperatures and decrea
precipitation is an increased intensity of forest fikesfact, fires have already serious
impacted the hydrological balance of the mountadrainage basins. Continued trends
climate, fire frequencies and human impacts coekllt in the loss of the remaining su
alpine forest, and Mount Kilimanjaro would lose lit®st effective water catchments. Hen

climate change adaptation strategies need to foousonservation plans for the Kilimanjaro

ecosystem and urgent adaptation measures in tloallagre and water sectors (PBWO/IUC
2007).

Cultural systems are shaped by the natural envieomnso are integral resources
communities and also form a basis for many of thaety’s beliefs, cultures and practice
Therefore, future watershed adaptation strategéesl io examine the possibilities existi
within the indigenous knowledge systems, commustityctures, institutional managems
agencies and other resource users for sustainablentain and site-based resour
conservation in the Kilimanjaro area (Mwangi, 2002)
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Case Study 4: Experiments with traditional practice s in Andra Pradesh, India

12

Crops in Andra Pradesh, India are usually not grown in irrigation tank beéa® the tank
are half full of water, despite the fact that erfowgpil moisture would be available in the
command areas at an earlier time. Experiments wadertaken to adapt this traditional
practice to future changes in the hydrological cycle when less water mayaliable.
Experimentation with early deep seedling and weeding in June demonstrated that under
specific conditions a crop can be grown with coesatbly less water. This is important during

dry years when not enough water is available intdiné&s and reservoirs. Experiments cartied

out during drought conditions showed that although yields per hedtareased, the total
yield in the command areas would increase by asraa&0% (Bergkamp et al., 2002).

Case Study 5: Ancient and present use of rainwater harvesting in South Asia

Over thousands of years, people living in various geographical and climatic regions| of the
world have evolved diverse indigenous regimes ofwater harvesting and management as
an adaptation to climate change. In South Asiapwaier harvesting has a history |of
continuous practice over 8000 years and is stddusday. Rainwater harvesting was used as
the glaciers retreated and climate fluctuated atd®00 BC. This adaptation method has
been pivotal to the mergence and diversification of food production. Constructiomlyof ea
rainwater harvesting systems required simple scmppdf the earth and putting up
embankments or erecting elongated soil heaps déngboundaries. But the benefits of such
innovations for early farmers may have been substantial.

The earliest examples of rainwater systems in limdilude the havelis of Jabalpur, bandh and
bandhulia of Satna, virda of Gujarat, khadins ofaBi&an, ahar-pynes of Bihar, eri of Tamil
Nadu, dhora of Aravalis and there are similar other earthworks throughout the cbhet,
earthworks can still be seen today and provideulisesight into the dynamics of rainwater
harvesting and climate relationship in diverse gaphic regions across India.

Rainwater harvesting is still used in India todayen more so in response to recent climate
extremes. This demonstrates the resilience of husnarety to absorb shock, learn and build
on historical adaptive processes (Pandey et al., 2003)

4.4.4 Way forward

Some countries and regions are in the process\#l@@ng adaptation procedures and risk
management practices in the water sector (e.gbf=ain, Canada, Australia, Netherlands,
UK, USA, Germany). Some adaptation strategies in these areas haveubéeto practice
with varied degrees of success. However, the glptmillem of climate change is difficult to
describe and understand on a local scale espeamttpmmunities that are struggling with
daily survival. Specific use of traditional and igeinous adaptation practices to climate
variability combined with scientific knowledge is possible way forward to develop and
implement strategies.
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4.5 Conclusion

The case studies in the previous sections demeéadhat indigenous and traditional peoples
are going to be particularly burdened by the cadtxlimate change impacts and show
evidence that the dangers of climate change aeadyrthreatening traditional cultures. The
degree of vulnerability varies from one group twter and can be unevenly distributed
across and within communities. Women are expecidxt tparticularly affected by the effects
of global warming as a result of their dispropartite involvement in reproductive work,
their frequently insecure property rights and asdesresources, as well as of their reduced
mobility due to caring for children and the elderly in sitd of stress.

The case studies above further reveal that there is already a long cé@atdptations to
climate variability practiced by indigenous peoplshich may ultimately enhance their
resilience. Examples of such traditional and intieeaadaptation practices include: shoreline
reinforcement, improved building technologies, @ased water quality testing, rainwater
harvesting, supplementary irrigation, traditional femgntechniques to protect watersheds,
changing hunting and gathering periods and hatrieg and livelihood diversification, use of
new materials, seasonal climate forecasting, contyrbased disaster risk reduction and so
on.

The capacity to adapt to climate change can be mgyrically distributed within a
community (depending on age, social status or sexl) may change over time. Adaptive
capacity depends on a range of factors, some afhmtoincide with the determining factors
of vulnerability described in chapter two of theport. The determinants of adaptive capacity
include: social capital, social networks, valuesr,cpptions, customs, traditions, and levels of
cognition. Additionally, the capacity to adapt isaaffected by external factors including
violent conflicts or the spread of infectious dissa@BCC, 2007b).

However, even if the capacity to adapt is giverhimita society, successful adaptation may
not occur. Research has shown that in some casiediae® are reluctant to adapt even though
they would actually possess the capability to ad@pere are significant issues which hinder
adaptation including poverty, policies, lack ofaesces, financial or technological limits. In
the case of indigenous and traditional peoplesakaad cultural barriers, insecurity of rights
and loss of traditional knowledge may hold back adaptation (IPCC, 2007b).
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5 Synthesis

Many case studies in the previous chapters proaedimate change is having already or is
expected to have serious impacts on traditionaliadienous peoples. Over the past, these
communities around the world have adapted thedtioods to a wide variety of disturbances
caused by environmental variability and changarder to survive, and there is a wide range
of case studies documenting these efforts. Furtbiernthere is evidence that these adaptation
practices do have the potential to alleviate advdrspacts and to capitalise on new
opportunities brought about by climate change. Harefurther research and investigations
are needed to explore whether the adaptive capaicitgditional and indigenous peoples will
be sufficient to cope with the predicted future draz level, which is expected to be
significantly higher than the level of hazards eigreced until now. Hence, it is essential to
further explore culturally appropriate ways to emt® the resilience of traditional and
indigenous peoples and to reduce factors whicliagering adaptation.

Furthermore, even though there is much evidencgestigpg that indigenous and traditional

communities are going to be disproportionatelycéd by the impacts of climate change and
that they could provide valuable input towards tdgimg measures for climate change

adaptation and mitigation, indigenous peoples ranhardly recognized in climate change

policies and mechanisms, internationally and naflgnand their own potential to adapt is

still barely understood and supported. Given thet that many traditional and indigenous

peoples live in areas of elevated risk, as it leenbshowed in chapter three, it is advisable
that these peoples across the world are beingdedlin the international, regional and local

climate change discourse, and that an increasiogsf@n investigating, documenting and

disseminating traditional adaptation strategieditnate change is adopted.

IUCN, as the world’s largest and most importantsssmation network, is in an advantageous
position to press forward the issues mentioned @bBy doing so, IUCN will significantly
contribute to the conservation of the world’'s crdtuand biological diversity. Losing
indigenous and traditional cultures and their tiadal knowledge, which is highly relevant
for the conservation of biological diversity, arttetecosystems they dwell in, would be a
major loss for humanity. Hence, supporting tradiéiiband indigenous peoples in adaptation
and mitigation processes will not only enhancerthesilience to climate change, but at the
same time also help preserve the world’s culturatigl biologically most diverse areas, which
largely corresponds with I[UCN’s missioto influence, encourage and assist societies
throughout the world to conserve the integrity alngersity of nature and to ensure that any
use of natural resources is equitable and ecologically sustainable.

The following sections provide recommendationsgdolicy formulation and implementation,
as well as for further research to improve undeditay of the impacts of climate change on
ethno-cultural diversity and to build capacity tahance resilience of indigenous and
traditional peoples to climate change.
Policy formulation
Promotdand tenure and access rightais well asaccess rights to natural resources
of indigenous and traditional peoples, includinghie context of mitigation and
adaptation measures such as biofuels plantations or carbon offset projects

Promoteentitlement to powerandself determination
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Include indigenous peoples withiegotiations on climate changef governments
and international organisations

Facilitateaccess to (scientific) informatiorandtechnology

Recognizeindigenous and traditional peoples’ owmping strategieso adapt
Incorporate indigenous knowledge and perceptionsto the climate change policy
Enable indigenous peoplesparticipate andactively take part in decision-making
within climate change policy making at regional, natiomal bbcal level in terms of
mitigation and adaptation

Supportthe protection of natural resourcesincluding habitats, species and culturally
important resources

Support countries in the process of developiatgional Adaptation Programmes of
Action (NAPASs) and ensure the integration of indigenous and imaditknowledge
Address specificisk management strategiesn areas where traditional and indigenous
peoples live and where projected hazards will have the seastus impacts

Take into account thienplications of emission reduction initiativesunder international
mechanisms, such as the Clean Development Mechanisndgigarnious and traditional
peoples cultures and livelihoods

Promote the inclusion of indigenous knowledge systerbnrate impact and
vulnerability assessments

Explore carbon offset strategieghat indigenous peoples practice and for which they

should be rewarded through payments and other means.

Policy implementation
Promote innovative, culturally appropriagezhnology transfer
Improve the overall situation of indigenous peoplesgty alleviation, health care
servicesandfood security
Improve social and physicadfrastructure
Maintain or enhanckvelihood diversification
Conservation of biodiversity (including agro-biodiversity) in order to increase
resilience of traditional and indigenous peoples @nenhance their capacity to adapt
Support anetwork of indigenous peoplegnabling them to share their knowledge and
lessons learned
Develop and implememisk management strategiesncluding early warning systems or

evacuation strategies
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Make full useof the agenda of the World Conservation Congress in 20@8 advance
the discussion of the topic of 'Indigenous and Traditioeablkes and climate change',
with specific attention to issues including dispastand vulnerability of impact,
mitigation, adaptation, poverty, social and cultural intpand other climate change
related issues and invite indigenous peoples to\G€

Implement recommendations from climate impact and ulnerability assessments
which take into account indigenous knowledge systeuisure, social values,
spirituality and ecosystems; as well as the full aqual participation of indigenous
peoples in all aspects and stages of the assessment

Capacity building andempowermentof indigenous peoples to deal with climate change
Promote indigenous practicesncluding sustainable water use system, traditionaltabas
management or erosion control etc. for adaptation andatiitig

Create awareness on traditional adaptation and mitigatin strategiesandexpand

knowledgeon these practices

Further research
Identify indigenous peoples living in the most vulerable areasto climate change
Improve knowledgeon theimpacts of climate changen vulnerable cultures
Monitor climate change impactson ecosystems on which indigenous and traditional
peoples’ livelihoods depend
Collect andanalyseinformation onpast and current practical adaptation actions and
measures
Establish networks afonjoined research and actiorbetween indigenous peoples and
scientists
Investigate how to bestiangulate scientific and indigenous knowledgén the
development process of adaptation and mitigation giesgté¢o climate change
Monitor theimplications of mitigation efforts under international mechanisms, such
as the Clean Development Mechanism, on indigenous antidradiipeoples
Monitor progress on traditional and non-traditional adaptation and assess the
direct and ancillary effects of such measures
Investigatethe synergies and trade-offdetween various traditional and non-
traditional adaptation measures, and between ataptnd other development
priorities

Explore economic and social costs and benefitd adaptation measures
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Explore options to advance approacheReéduced Emissions from Deforestation in
Developing countries (REDD)that foresee benefit sharing with traditional and

indigenous peoples in a way that is culturally appiate.
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ANNEX I: Definition of key terms

Climate changein IPCC usage refers to any change in climate éowee, whether due to natura

variability or as a result of human activity. Thisage differs from that in the Framework Convent
on Climate Change, whemimate changeaefers to a change of climate that is attributegally or
indirectly to human activity that alters the comifios of the global atmosphere and that is in addit
to natural climate variability observed over conglde time periods (IPCC).

Adaptive capacitys the ability of a system to adjust to climate rapa (including climate variability
and extremes) to moderate potential damages, toddkantage of opportunities, or to cope with
consequences (IPCC).

ion

the

Vulnerability is the degree to which a system is susceptiblertanable to cope with, adverse effects

of climate change, including climate variability caextremes. Vulnerability is a function of the

character, magnitude, and rate of climate changk vamiation to which a system is exposed,
sensitivity, and its adaptive capacity (IPCC).

Indigenous, tribal and traditional peoples. IUCN s the “statement of coveraget Art. 1 of the
International Labour Organization's Convention 189 Indigenous and Tribal Peoples
Independent Countries (I.L.O. 169), which states that the Convention applies to:

(a) Tribal peoples in independent countries whose social, cultural and economic condit]
distinguish them from other sections of the nati@aamunity, and whose status is
regulated wholly or partially by their own customs or ftawhs or by special laws or
regulations;

(b) Peoples in independent countries who are regardaddigenous on account of thei
descent from the populations which inhabited thentry, or a geographical region to
which the country belongs, at the time of conquesblamésation or the establishment o
present State boundaries and who, irrespective of kbgal status, retain some or all of
their own social, economic, cultural and political itstions.

In the context of its conservation activities, lU@Nplies its indigenous peoples policies g
to “traditional peoples”, defined in the sense bé tConvention on Biological Diversit

its

n

ons

r

Iso
Yy

(CBD): “communities embodying traditional lifestglerelevant for the conservation ar'ld

sustainable use of biological diversity”.

63



ANNEX II: The Emission Scenarios of the IPCC Specia |
Report on Emission Scenarios (SRES)

Source:

IPCC, 2007. A summary report for policy makers in: Glie Change 2007: The Scientific
Basis. Working Group |. Contribution to the Intevgonmental Panel on Climate Change
Fourth Assessment Report. Cambridge University Pressbi@dga.
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