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Preface

Mountains are among the most fragile environments on Earth. They are also rich repositories of biodiversity and water
and providers of ecosystem goods and services on which downstream communities (both regional and global) rely.
Mountains are home to some of the world’s most threatened and endemic species, as well as to some of the poorest
people, who are dependent on the biological resources. Realising the importance of mountains as ecosystems of
crucial significance, the Convention on Biological Diversity specifically developed a Programme of Work on Mountain
Biodiversity in 2004 aimed at reducing the loss of mountain biological diversity at global, regional, and national levels
by 2010. Despite these activities, mountains are still facing enormous pressure from various drivers of global change,
including climate change. Under the influence of climate change, mountains are likely to experience wide ranging
effects on the environment, natural resources including biodiversity, and socioeconomic conditions.

Little is known in detail about the vulnerability of mountain ecosystems to climate change. Intuitively it seems plausible that
these regions, where small changes in temperature can turn ice and snow to water, and where extreme slopes lead to
rapid changes in climatic zones over small distances, will show marked impacts in terms of biodiversity, water availability,
agriculture, and hazards, and that this will have an impact on general human well being. But the nature of the mountains,
fragile and poorly accessible landscapes with sparsely scattered settlements and poor infrastructure, means that research
and assessment are least just where they are needed most. And this is truest of all for the Hindu Kush-Himalayas, with the
highest mountains in the world, situated in developing and least developed countries with few resources for meeting the
challenges of developing the detailed scientific knowledge needed to assess the current situation and likely impacts of
climate change.

The International Centre for Integrated Mountain Development (ICIMOD) undertook a series of research activities
together with partners in the Eastern Himalayas from 2007 to 2008 to provide a preliminary assessment of the
impacts and vulnerability of this region fo climate change. Activities included rapid surveys at country level, thematic
workshops, interaction with stakeholders at national and regional levels, and development of technical papers by
individual experts in collaboration with institutions that synthesised the available information on the region. A summary
of the findings of the rapid assessment was published in 2009, and is being followed with a series of publication
comprising the main vulnerability synthesis report and technical papers on the thematic topics climate change
projections, biodiversity, wetlands, water resources, hazards, and human wellbeing (this publication).

Clearly much more, and more precise, information will be needed to corroborate the present findings. Nevertheless,
this series of publications highlights the vulnerability of the Eastern Himalayan ecosystems to climate change as a result
of their ecological fragility and economic marginality. It is hoped that it will both inform conservation policy at national
and regional levels, and stimulate the coordinated research that is urgently needed.

Andreas Schild, PhD
Director General, ICIMOD
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Introduction

The Eastern Himalayas contain one of the 34 globoal
hotspots for biodiversity. The region is characterised by
diversified landscapes and climates; a rich variety of
animals and plant species; and a multitude of different
ethnic groups with diverse cultures and political and
socioeconomic systems. The historical and prevailing
inferactions of all of these components create complex
ecosysfems. As an integral part of an ecosystem,
human beings rely heavily on natural resources and
ecosysfem services for their livelihoods and wellbeing.
The complicated inferactions between human beings
and other components of the ecosystem greatly affect
and defermine human status and the biodiversity of the
ecosystem.

In the last decade, climate change has been recognised
increasingly as an important factor affecting and
continuing to affect profoundly various aspects of our
planef; and it puts an additional variable into the
pre-existing complicated inferactions among different
components of ecosysfems: it also poses new threats to
human wellbeing.

Climate change directly affects human wellbeing through
extreme weather events and indirectly through its effects

on ecosystems. The impacts of climate change on

human wellbeing have not been well documented so

far, however, particularly in the Himalayan region where
data are particularly scarce; and, hence, it is essential fo
generate knowledge to understand how climate change
is affecting people’s lives.

The Eastern Himalayas cover a geographic area that
crosses five countries — Bhutan, China, India, Myanmar,
and Nepal — with different political and socioeconomic
systems as well as diverse cultures and ethnic groups.
Data on human wellbeing in this region are scarce and
scattered and this limits analysis.

Using the framework of human wellbeing adopted by
the Millennium Ecosystem Assessment (MEA), this paper
summarises the current status of human wellbeing in the
Eastern Himalayas and analyses the potential impact on it
of climate change. The first section infroduces the review
framework and methodology; data on various aspects of
human wellbeing are presented in the second sectfion of
the report; and the third section summarises the outcomes
of stakeholders” consultation workshops and concludes
with a recapitulation of the findings and discussion of the
information gaps.
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Review framework and methodology

This paper reflects on the potential threats of climate
change to human wellbeing. It is based on the
assumptions that 1) climate change is already happening
in the Eastern Himalayas; 2) it affects the ecosystems of
the region; and 3] there are probably negative impacts
on people.

Key concepts

The concept of human wellbeing is complex and
multidimensional. The Millennium Ecosystem Assessment
(MEA) provides an inferesting framework for looking at
the interactions between ecosystem services and human
wellbeing (Figure 1).

The MEA defines an ecosystem as “a dynamic complex
of plant, animal, and microorganism communities and
the nonliving environment interacting as a functional unit”

(MEA 2005q).

Ecosystems provide a wide range of services essential
fo human wellbeing such as food, water, and other
resources to support livelihoods. Therefore, a healthy

ecosysfem confributes to the comfort, safety, and health of
human beings.

Human wellbeing as defined by the MEA includes basic
materials for a good life: freedom and choice; health;
good social relafions; and security.

C|imofe chcmge GnCI human we||being

Mountain ecosystems are clearly affected by climate
change: it is considered to have been a moderate but
increasing driver of ecosystem change in mountain
areas over the last century (MEA 2005b). Many studies
indicate that the temperature is rising in the Himalayas
at a rafe greater than the global average. On average,
air temperature in the Himalayas has risen by 0.06
centfigrade per year since the 1970s (WHO 2006)
compared to a global average of 0.74% over the last

100 years (IPCC 2007).

Increased temperatures, changes in rainfall and snowfdll,
extended periods of drought, increased risks, and
occurrence of floods and flash floods are among the
climate changes observed in the Eastern Himalayas.
Climate change is affecting the availability of water

Figure 1: Relationships between ecosystem services and human wellbeing (adapted from MEA 2005b)
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resources, and biodiversity and ecosystems, hence
challenging people’s livelihoods, health, security, and
wellbeing. Not all people are equally equipped fo face
these challenges. Rural populations, notably the ones
highly dependent on land-based resources for their
livelihoods, are likely to be the most negatively affected
by changes in ecosystems caused by climate change.

In this paper, the emphasis is on the elements of human
wellbeing that may be sensitive fo climate change

such as materials for a good life, health, and security
(MEA 2005a). Materials for a good life usually mean
access fo food, water, energy, shelter, and income.
Security is related fo the safety of people and their
belongings during natural hazards, conflicts, and major
socioeconomic changes; and not only the safety of
actual possessions but also secure access to essential
resources and services. Materials for a good life, health,
and security could all be considered as drivers of human
wellbeing.

Methodology

To examine the status of human wellbeing in the Eastern
Himalayas, a sef of indicators were used; for example,
human development, socioeconomic and poverty status,
livelihood and food security, the existence of basic
infrastructure, health, and security in the context of five
countries in the Eastern Himalayas — Bhutan, China
(Yunnan, Tibet Autonomous Region, and Sichuan), India
(North East), Myanmar, and Nepal.

The information for the analysis of pofential threats from
climatechange impacts on human wellbeing in the
Eastern Himalayas was collected through a literature
review and through discussions af three stakeholder
workshops. The resources included the following.

e Published academic papers, research reports,
working papers and reports, and sfatistics published
by government websites, research institutions, and
development organisations were part of the literature
review. It is worth noting that statisfical dafa on the
same issue in the same time period from different
sources are often inconsistent, such as the ones
related to population or the figures on gross domestic
product (GDP). This reflects the issue of data
reliability. In these cases, we used the data having
most authority.

e Three stakeholder workshops were held in 2007
and 2008, where resource persons from Bhutan,
China, India, and Nepal shared the state of
knowledge about threats from climate change to
human wellbeing. The results of these discussions are
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incorporated in this paper. It is important to mention,
however, that there is litlle or no scientific data, and
climate change impacts and linkages on human
wellbeing are new areas so that few social scientists
in the region are involved in research on these
issues. As a result, the information shared during the
workshop seemed to be based more on participants’
percepfions than on scienfific evidence.

The Current Status of Human
Wellbeing in the Eastern Himalayas

Human wellbeing and the human development
index

Using a combination of comprehensive indicators such as
the gross domestic product (GDP), literacy rate, and life
expectancy and income, the Human Development Index
(HDI) provides information that can be used to assess
human wellbeing. In 2007 /08 the HDI was 0.534 in
Nepal, 0.586 in Myanmar, 0.579 in Bhutan, 0.619

in India, and 0.777 in China, ranking the countries
142nd, 138th, 133rd, 128th, and 81st in the world,

respectively.

There is no Human Development Index [HDI) available for
the Eastern Himalaya region as such, although in recent
years the HDIs of some individual provinces or states
within one country have become available following the
generation of disaggregated HDI data in China and
India.

e The HDI of Yunnan Province in 2003 was 0.657
and in the Tibet Autonomous Region (TAR) 0.586;
both were lower than the average HDI for China
overall which was O.746 (UNDP China 2005).

e |nIndia, the HDI in the state of Assam in 2001 was
0.386 while the whole nation in the same year had
an HDI of 0.470 (Gol 2001). The HDI in Nagaland
in 2004 was 0.623, ([UNDP website in 2005)
and it was 0.515 in Arunachal Pradesh in 2005
(Government of Arunachal Pradesh 2005).

A slow rate of human development franslates info
increased vulnerability to the negative impacts of climate
change and shocks caused by other factors. It also affects
the capacity of the government and the population to
adapt fo the effects of climate change.

Demography, socioeconomics and poverty

The demographic, socioeconomic, and poverty situations
in a country provide information which helps us reflect
on ‘'materials for a good life’, the basic aspect of human
wellbeing. The rapid rate of population growth affects
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land use and the exploitation of natural resources. Food
securily is greatly challenged by a weakened ecosystem.
There is also still a very low level of industrialisation in
most areas of the Easfern Himalayas, thus limiting the
creation of livelihood opfions and access to incomes that
would reduce people’s vulnerability. Furthermore, conflicts
and marginalisation increase people’s vulnerability

and their capacity fo respond to socioeconomic and
environmental changes.

Rapid population growth

The rapid population growth in some countries of the
Eastern Himalayas places additional stress on the
scarce natural resources and fragile ecosystems of the
mountain environment. Population growth rates in this
region are relatively high: 2.5% in Bhutan [Alom and
Tshering 2004); 2.3% in Nepal (Nepal Poverty Report
2005); and 6.86/1,000 in Yunnan Province of China in
20006, which is greater than the population growth rate
in many other provinces in China. North East India also
experienced rapid population growth from 4.27 million
inhabitants in 1901 to 10.26 million in 1951, 31.55
million in 1991, and 39 million in 2001.

A region stricken by poverty

Despite the fact that poverty is a multidimensional concept
and there are various indicators to measure it, economic
and income indicafors such as GDP and per capita
income are sfill the most commonly used. The states,
provinces, or nations located in the Eastern Himalayas all
have a lower GDP and per capita income and a greater
proportion of poor people than other parts of India. This
implies that the Eastern Himalayas are areas of poverty in
general according to GDP and per capita income.

¢ Both Nepal and Bhutan are among the lower rungs of
the 49 leastdeveloped countries (LDCs) in the world
(Hug ef al. 2003).

e Although extreme poverty is relatively rare in Bhutan
and few suffer from hunger or homelessness, 32%
of the population were still living under the national
poverty line in 2003 (UNDP Bhutan 20006).

® Nepal was ranked as 13th from the bottom of a list of
Q0 developing countries and 38% of the population
falls below the one dollar a day poverty line (UNDP
2001). The agricultural sector produced 41% of the
GDP and employed more than 80% of the population
(Gill et al. 2003).

®  Myanmar's GDP per capita is US$904 and the
country is ranked 167th in terms of GDP (compared
fo its HDI ranking of 138).

e The GDPs of the Tibet Autonomous Region (TAR)
and Yunnan Province were at the bottom among 31
provinces and/or municipalities in China in 2005
with TAR being in the 31st position and Yunnan in
the 24th position: in ferms of per capita income TAR
ranked 27th and Yunnan 31st (Xinhua News Agency
2007).

e North East India contains eight states — Arunachal
Pradesh, Assam, Manipur, Meghalaya, Mizoram,
Nagaland, Sikkim, and Tripura — which together
cover a fofal area of 262,179 sq.km and have
a fotal population of 39 million (Gol 2001). The
overall growth rates of this region have been low over
recent years and the poverly level remains high. The
region’s agricultural sector has been declining, and
diversification info services and manufacturing has
been inadequate (World Bank 2007). An assessment
carried out by the Centre for Monitoring India’s
Economy (CMIE) index of relative development of
infrastructure (1966/67-1992 /93) shows that, with
the exception of Assam (ranked 13), the remaining
seven sfafes in this region rank below 15 among the
25 states of India.

Underdeveloped industrialisation and slow economic
growth

Industrialisation is generally underdeveloped in the
Eastern Himalayan region. This not only affects economic
development but also the development of infrastructure
such as roads and communication facilities.

e In 2000-2001, the gross output from industries in
rupees per capifa was 466 in Meghalaya and 485
in Nagaland, compared to 9,111 for the whole of
India (Nandy et al. 2006).

¢ In Nepal the failure to add value to the agricultural
sector has meant lost opportunities and slow
development. Many are jobless and thousands of
young people join the empty job markef each year.

e The sluggish growth rates of states in northeastern
India (see previous section), lack of industrialisation,
and poor development in the agricultural secfor have
led to a general decline throughout the region; and,
in turn, this has rendered these areas more vulnerable
fo any changes in climate and at greater risk from
natural disasters since, within a context of poverty,

coping mechanisms remain poor also.

Social discrimination and vulnerability

Discrimination and social exclusion based on caste,
ethnicity, and gender may all contribute to vulnerability
and hamper adaptation fo socioeconomic changes and



environmental sfress such as climate change. Moreover,
the livelihood options of poor and marginalised groups
in the Eastern Himalayas, which are mainly dependent
on agriculture and forest products, are limited and place
people at more risk from climate change impacts.

® In Nepal, 0% of the ‘dalits’ (so-called low castes)
were living below the poverty line in 2001 with an
average per capita income of only US$40 per year
(compared with an average of US$210 per year for
the whole country, with 45% of the total population
living below the poverty line). The ‘dalits” own less
than 1% of the tofal farmland in Nepal collectively
and are among the poorest populations in the world
(Human Rights Watch 2001).

® Despite the absence of discrimination in Chinese
policies related fo land ownership or employment,
women are sfill more vulnerable to poverty than men.
While men are engaged increasingly in offfarm
labour, the feminisation of agriculture in China, and
nofably in Sichuan, can be linked to the feminisation
of poverty according to a study carried out by the UK
Department for International Development (DFID) (Du
and Kaniji 2003). Feminisation of agriculture affects
not only women’s drudgery, but also their health,
incomes, and mobility: it also has implications for
child labour and girls" education.

* Indigenous peoples are disproportionately represented
among the poor but their needs are rarely addressed
through poverty reduction programmes (ICIMOD
2007).

e Several ethnic groups are living in the mountainous
borders which are among the most deprived areas in

Myanmar ([UNDP Myanmar 2005).

Political instability and conflict

Social unrest and political conflict affect people’s security,
slow down economic development, and affect the supply
of daily goods: the way the governments respond to
conflicts greatly affects human wellbeing. There are
several conflicts in the region that place extra sfress on
people’s capacity fo adapt.

e Basic services, such as communication and health
services, already insufficient in most of rural Nepal,
were even more difficult to access during the 10-year
period of armed conflict. Transportation was regularly
disrupted and affected the supply of fuel, food, and
medicine. Much of the infrastructure was damaged
and the service delivery system, such as the village
development committee offices and police posts, was

inferrupted (Shakya 2009).
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® In Myanmar the difficult political situation has caused
the displacement of over 350,000 people (UNHCR
2009). Limited external assistance and deterioration
of frade are among the causes of poverty — directly
challenging food security, education delivery, and
delivery of health services [UNDP Myanmar 2005).

® Insurgencies in northeastern India have hampered the
economic and indusrial development of the region
and affected the development of its states (CNES
2010).

Increase in migration

Outcountry labour migration to the Gulf countries and
South East Asia and internal migration from rural to

urban areas and mountains to plains have intensified in
the last decades. This represents a coping mechanism

fo environmental stresses which is increasing, resulting

in reduction of farm productivity and increased food
insecurity. In the mountains and hills of the Eastern
Himalayas, outmigration is gendered: men are leaving o
work abroad while women and children are staying back
and faking over the work usually carried out by men.

e High unemployment and underemployment rates
cause a significant number of Nepalese to migrafe
in search of employment within and outside the
country. In 2001 in Nepal, 1,727,350 people
migrated internally (interregional migration). The
number of people absent for more than six months
from their place of origin in Nepal and living in
foreign countries was 762,181 or 3.4% of the total
population (CBS 2002; cited by UNESCAP 2003).

e In China young people are moving west fo east and
inferior provinces, such as Sichuan, Hunan, and
Guangxi, are losing people to Guangdong [Migration
News 2001).

Livelihood and food security

Security is a basic component of human wellbeing,
and this includes different aspects of security such as
biodiversity, water, food, public health, and disaster
mitigation. This section will focus on food security. Food
security is affected greatly by variations in climate and
environmental changes. This is parficularly the case in
the eastern Himalayan region where the population is
dependent on agriculture and livestock.

Hydrological variability caused by climate change will
greatly affect the livelihoods of people in the region. It

is estimated that for low-income countries, major natural
disasters can cost an average of five per cent of the
GDP. The cost of climate change in India and South East
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Asia could be as high as a 9-13% loss in GDP by 2100

compared with a world without climate change. Up to an
additional 165,000 to 250,000 children could die each
year in South Asia and sub-Saharan Africa by 2100 due

to income losses alone (Stern 2006).

Threat to food security in China

Although China has made significant progress in poverty
reduction and eradication of hunger, it is projected that
by 2050 China'’s grain output could fall by as much as
10% unless crop variefies adapt to new temperature and
water regimes. By the latter half of the century, production
of wheat and rice could drop by as much as 37%
(Koday 2007). This poses new threats to food security

in China. Tibet and Yunnan are relafively poor provinces
economically which makes them more vulnerable to
possible declines in food production as a result of climate
change.

Food deficit in Nepal

Food security is a chronic problem in Nepal, particularly
among hill and mountain populations and indigenous
groups (the latter account for 37.2% of the tofal
population) (Nepal Poverty Report 2005). In 1996, 51%
of households in Nepal felt that their food intoke was
less than adequate, 47% of households stated that their
food intake was just adequate, and just two per cent of
households reported it was more than adequate. The
percentage of households reporting food inadequacy
was higher in rural and hill areas than in urban and

Terai areas (HMG/N1996). Although there have been
improvements in the last decade, the nation is sfill facing
the threat of food insecurity. Most of the districts in Nepal
are classified as food-deficit and Nepal as o whole does
not produce enough food for its population (Table 1).

Recent dafa on food security have not as yet been
recorded because of the conflict which commenced

in 1996. It is believed, however, that long-ferm male
migration led to a reduction in food production and the
conflict disrupted the food supply and /or distribution
and livelihoods (Gill et al. 2003). All these factors have
exacerbated food insecurity in Nepal.

Decrease of crop yields in India

It has been esfimated that crop yields in India will
decrease in spite of the impact of CO, fertilisation. This
may exacerbate the pre-existing undernourishment that
affects more than half the adults in this region. One
projection claims that climate change will affect the
biodiversity of forests in India and, thus, will offect the
livelihoods of local communities which depend mostly on
forests. It does not project, however, what specific impact
this will have (Ravindranath et al. 2006).

A large proportion of the land in northeastern India is
flood prone: the flood-prone area was estimated fo be
3.6 million hectares (World Bank 2006). It has been
projected that floods will increase in the coming decades
due to increasing snowmelt from the Himalayas. By
2050, however, the average runoff in the Brahmaputra
river will decline by 14%.

Vulnerability to food shortages in Bhutan

In Bhutan only around 16% of the land is cultivable and
this severely constrains agricultural production and also
exposes the nation to the risk of food insecurity [Alam and
Tshering 2004). Vulnerability to food shortages is a more
pressing confemporary issue for Bhutan than the other
dimensions of food security such as access, availability,

and use (Alam and Tshering 2004).

Maintaining food security in Myanmar

Maintaining food security in Myanmar is difficult.

In Myanmar in 2001 the average household was
spending /2% of its budget on food (Central Statistical
Organization, Statistical Yearbook 2002 cited by UNDP
Myanmar, 2005). Three-quarters of the population of
Myanmar live in rural areas where the challenges of
poverty are more acute. Besides the difficult agricultural
conditions — particularly in the highlands — two-thirds of
the farmers possess less than the 2 ha (5 acres) of land
necessary to maintain a basic subsistence level. In 1997,
tworthirds of the households were not consuming the
basic, daily recommended calories and only 56% were
consuming enough protein (National Nutrition Centre
1997 cited by UNDP Myanmar 2005).

Table 1: Cereal production-consumption balance by ecological division in Nepal (mid 1990s)

Production (‘000 MT) Consumption (‘000 MT) Surplus/deficit
‘000 tonnes Proportionate
Mountains 163 290 -128 79.0% deficit
Hills 1,340 1,831 491 36.6% deficit
Terai 1,895 1,761 134 7.1% surplus
Nepal 3,398 3,883 -485 14.3% deficit

Source: Gill et al. (2003)




Human health

Human health is an essential component of human
wellbeing and is highly susceptible to climate change.

It is agreed that climate change will affect the incidence
and distribution of vector-borne diseases, waterborne
diseases, and health problems caused by exireme
weather events. Climate change can also affect human
health indirectly through a number of pathways; for
example, its impact on food production and supply will
exacerbate the existing, pervasive malnutrition in this
region.

Increase in vector-borne diseases

Malaria is a typical vector-borne disease which

could spread with increased femperatures even to the
Himalayan region. Malaria may have a prolonged
fransmission window and penefrate elevations above
1,800 metres (WHO 2007). The prevalence of malaria
in Bhutan, Yunnan and Tibet in China, and Nepal,
showed a declining frend over past decades, which is
affributed to various control programmes and advances
made in diagnosis and treatment. Since 2001, however,
the incidence of malaria in China has increased |(Li
2007). The increasingly warmer weather will make

it more difficult to control and eradicate malaria and
prevention will cost more. For example, from 2001-2003
malaria in Yunnan Province affected 9,267 people
(21deaths) in 2001; 12,218 people (33 deaths) in
2002; and 15,431 people (43 deaths) in 2003 (Statistic

from the National Institute for Parasitic Disease).

Projection using modelling shows that climate change
will open up northeastern India to the spread of malaria
and maintain the endemic status of malaria in the state of
Assam. The projection of the impact of climate change
on forests also shows that the forests in northeastern India
will become wetter, which will make them conducive to
sustaining the malaria vector.

In Myanmar, malaria and other arthropod-borne viral
fevers, and viral hemorrhagic fevers, were among the
leading causes of morbidity in 2007 and responsible for
5.5 and 3.1% of deaths respectively (WHO 2009).

Both Nepal and Bhutan have witnessed increasing
instances of dengue hemorrhagic fever and both countries
have reported cases of malaria at higher altitudes than
previously (WHO 2006). Nevertheless, it is not clear
whether the infection was contracted locally or imported.
Dengue was not reported in Bhutan until July 2004 and is
now endemic during the monsoon period (WHO 2006).
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In China, dengue fever cases rose 165% in 2005 but
there were no fafalities.

Creater risks of kalaazar and Japanese encephalitis are
highlighted by Nepalese national communications (Kelkar
and Bhadwal 2007).

Increase in water-borne diseases

Waterborne diseases are still common in the region and
are the maijor killers of children under five years. The
prevalence of this group of diseases is closely related to
the presence or absence of safe drinking water supplies
and sanitation: the latter is in general underdeveloped.

e By the end of 20006, the proportion of homes in
rural China receiving tap water was 61% and the
proportion having hygienic foilets 55% (Ministry of
Health of China 2007). The two indicators in Yunnan
in the same year were close to the rural average
with 61% for tap water and 51% for hygienic foilets
(Statistics from the Yunnan Statistical Bureau). In
2004, only 29% of the tofal population in Tibet AR
had access to safe drinking water, and then mostly
the urban population (95% had access), although if
was planned that by the end of 2020, 85% of the
population would have access (Xinhua News Agency
2005).

e In Tibet AR diarthoea is the second highest cause of
infant mortality and the first cause of death among
children under the age of five INWCCW 2003).

e Tuberculosis (TB), hepatitis B, dysentery, gonorrhoeq,
and hepatifis A are the five most common infectious
deceases in China, accounting for 85% of the
fofal reported cases of infectious diseases (www.
chinaview.cn 18 February 2005).

e Hepatitis, dysentery, and TB were the maijor infectious
diseases of patients in four hospitals in Linze District of
Tibet AR (Liu et al. 2006).

o There are various old and new infectious, vector-
borne, and zoonotic diseases in Tibet AR and it is not
clear how climate change will affect the distribution
and spread of these diseases and thus influence
human wellbeing. For instance, there is a high
prevalence of echinococcosis in Tibetan populations
(Li Taioying ef al. 2005) and in 2005 in August Tibet
reported an avian flu outbreak in poultry (htip://
id_cnire.apic.org/apic/influenzaavianflue /news,/
aug112005tibet. himl).

e The supply of freafed water in Nepal is extremely
inadequate even in Kathmandu and the sewage
system is underdeveloped and almost non-existent
in rural areas. Tap water and sanitation coverage
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in Nepal is only 60 and 40% respectively [personal
communication at the regional stakeholder workshop,
2008]; the population with improved water resources
was 81%; and only 27% of the population has
adequate sanifation facilities [UNDP 2001). Many
water sources are contaminated by human and
animal faeces like E coli (14% of the water samples
fested found this bacterium) which cause a high
prevalence and frequent outbreaks of diarrhoea

and other waterborne diseases. In addition, 15% of
Nepal's wells are contaminated by arsenic.www.
unicef.org/infobycountry,/nepal_nepal_background.
html).

¢ Diarthoea and gastroenterifis of presumed infectious
origin represented 6.2% of the causes of morbidity in
Myanmar in 2007 (WHO 2009).

e Health systems are deficient in most areas of the
Eastern Himalayas due to lack of resources and
supplies. This increases the vulnerability of the
population of this region fo the adverse impacts of
climate change (Ravindranath et al. 2009).

HIV: an additional pressure

Apart from climate-sensitive diseases, such as vectorbormne
and waterborne diseases, other pre-existing health issues
add exira pressure fo the already overstrefched health
systfems. Human immunodeficiency virus and acquired
immunodeficiency syndrome (HIV/AIDS) may not have

a direct link to climate change, but can increase the
vulnerability of populations and undermine their capacity
fo adapt fo climate change.

¢ The northeastern states of India have nearly 25% of
the HIV seropositive population defected in India.
(Sarkar et al. 1992). Manipur and Nagaland
are classified as high-prevalence sfates for HIV,
and infravenous drug use is an important route of
transmission (Devine et al. 2007).

* Yunnan also has a high prevalence of HIV in Ching,
the main transmission route is intravenous drug use.

e Myanmar has the third highest prevalence rate in Asia
and AlDs causes about 20,000 deaths every year.
In 2003, an estimated 340,000 people were living
with HIV/AIDS (ICG 2004 cited by UNDP Myanmar
2005).

Prevailing malnutrition

Malnutrition is @ common health problem in this region:
malnutrition is a health outcome in itself, but it also lowers
natural resistance fo infectious diseases by weakening the
immune sysfem.

More than 50,000 children die in Nepal each year
with malnutrition as the underlying cause for more than
60% of these deaths; half of the children in Nepal are
underweight; and three-quarters of pregnant women
are anaemic (www.unicef.org/infobycountry,/nepal
nepal_background.himl).

In 2006, undernourishment was still significant in
Nepal, with one in two Nepalese children under

five stunted (short for their age), 13% wasted (thin for
their height), and 35% underweight (Pradhan ef al.
2007, pp 47,48). Also, 24% of Nepalese women
age 1549 were malnourished (below the cutoff point
of 18.5 for the body mass index (BMI) (Pradhan et
al.2007, p 69).

The situation is similar in northeastern India. The
incidence of anaemia among the fribal people was
59.8% in 2006; in Arunachal Pradesh it was 53.8%;
and in Tripura it was 57.5% (De et al. 2006).

One survey in Tibet of 1,655 children under three
years of age found that 39% of the children surveyed
were under the normal WHO standards for height,
23.5% for weight, and 5.6% for thinness. The
malnutrition rates were higher in rural than in urban
areas and higher among nomads than among farmers
(Xie Hong et al. 2002). Another survey in Tibet AR

of 1,257 children under six years of age found that
prevalence of vitamin A deficiency was 5.4% in
urban, 4.7% in pastoral, 11% in agricultural, and
12.3% in semi-pastoral areas (Me Jie ef al. 2003).

A survey of three to six-year old children In Yunnan
Province found growth retardation among 20%;

low weight among 14.4%; and thinness among
3.2%. When the data were disaggregated in terms
of urban and rural areas, refardation of growth
among the urban population was 9.1% and among
the rural population 32.8%; low weight among the
urban population was 37.7% and among the rural
population 22.4 %; and thinness among the urban
population was 2.7% and among the rural population
3.7% (Li Yuping ef al, 2006). A survey carried out

in 2006 in Nanhua county, Yunnan, found that the
malnutrition rate among rural students was 34%

and the overnutrition rate 4%. For urban students
malnutrition was 37.6% and overnutrition 7.5%. The
main reason for urban malnutrition was bad eating
habits and unbalanced diets, whereas for rural
students it was lack of meat and milk and poor food
hygiene.

The malnutrition rate is also very high in Myanmar
where almost one quarter of all infants are born
underweight and one out of every three children under
five years’ old is moderately or severely malnourished

(UNICEF 2003, cited by UNDP Myanmar 2005).



Low life expectancy and high infant and maternal
mortality rates

Maternal mortality rate (MMR), infant mortality rafe (IMR),
and life expectancy are commonly used to measure the
health of any population. These indicators not only show
the health status of the population but also reflect its
general socioeconomic sfatus. People in the countries or
states and provinces in this region generally have higher
MMRs and IMRs, and shorter life expectancies, than their
counterparts outside the eastern Himalayan region.

e For example, in 2001 the MMR for the whole
of China, was 48.44/100, 000 and the IMR
16.95/1 000 live births, whereas the MMRs in
Yunnan and Tibet Autonomous Region were 78.15
and 327.27 /100,000 live births, respectively (GoC
2001). Life expectancy at birth in 2000 in Tibet was
64.37 ltotal), 62.52 (male), and 66.15 (female),
and in Yunnan 65.49 [total), 64.24 (male), and
66.89 (female) (Ministry of Health China 2007 -
all less than the over 70 years' life expectancy for
the population of China as a whole. The population
health index formulated by Chinese scientists has 27
indicators that show that the lowest ranked area is that
of Tibet AR while the highest ranked is that of Beijing.
Yunnan and Tibet are among five regions whose
population health indices are below 25 (Tibet’s is only
10.4).

® Nepal, Bhutan, and the sfafes in northeastern India
also have high maternal mortality rates, infant mortality
rates, and shorter life expectancies.

®  One hundred and thirty thousand children under five
years' old die every year in Myanmar as a result of
pneumonia, diarthoea, malaria, and neonatal causes.
The maternal mortality rate is also high with an
average of 360 deaths per 100,000 (UNICEF 2001
cited by UNDP Myanmar 2005).

Vulnerability to natural disasters

Climate-induced disasters such as droughts, floods,

and landslides are frequent in this region. They have
significant negative impacts on human wellbeing through
loss of life and property, injury, disease epidemics, and
so forth. In Bhutan, people, their lives, property, and
livelihoods are under increasing threat from glacial lake
outburst floods (GLOFs). Both Bhutan and Nepal are
especially vulnerable o hydrological variability because
hydropower is one of the main sources of income in
Bhutan and the main source of electricity in Nepal.
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Strategies for adapting to and mitigating the impacts of
climate change

Guided and promoted by international organisations,
such as the United Nations Framework Convention
on Climate Change (UNFCCC), all the countries in
this region have developed nationaHevel strategies to
respond fo climate change. It is difficult, nevertheless,
fo assess to what extent these strategies have been
implemented, particularly in the eastern Himalayan
region.

Bhutan identified six areas — all crucial for human
wellbeing — that are most vulnerable to climate change:
forests and biodiversity (it has 70% forest coverage and
is part of the Himalayan hotspot); agriculture (employing
80% of the population and contributing 33% of the
GDP); water resources (it has 30, 000 MW of potential
power generation); human health (waterborne and
vectorborne diseases are increasing); and glacial lake
outburst floods (GLOFs) and other natural disasters (floods,
flash floods, and landslides) (Alam and Tshering 2004).
In Bhutan, glacial lake outburst floods (GLOFs) are a
major concem. There are 2,674 glacial lakes and 562
glaciers in Bhutan, of which 24 are considered fo be
potentially dangerous. A maijor glacial lake outburst flood
is projected to occur by 2010. In addition, major flash
floods and/or landslides occurred in 2000, 2003, and
2004 and damaged villages and hydropower projects
(WHO 2005).

Bhutan also identified a number of options and measures
fo be taken in response to climate change in its initial
national communication fo UNFCCC. These measures
are as follows.

e Promoting community involvement and awareness
about using water resources more sustainably

® Improving land-use planning to promote afforestation
in degraded water catchment areas

e Developing varieties of crops and livestock with
greater resilience and for use on limited arable land
and in exireme femperature evenfs

e Promoting community-based forest management and
afforestation projects which lead to conservation of
land, water resources, and nature

* Making the forests productive and sustainable and
conserving the human living environment as well
as confributing fo the prevention of global warming

(Alam and Tshering 2004).
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China released its National Strategy for Adaptation to
Climate Change in June 2007. To achieve the goal

of responding fo climate change impacts, the strategy
proposes “...to make significant achievements in
confrolling greenhouse gas emissions; to enhance the
capability of continuous adaptation to climate change; o
promote climate change related science, technology and
R&D to a new level; to raise public awareness on climate
change; and to further strengthen the institutions and
mechanisms on climate change.”

India issued its National Action Plan on Climate Change
on 30th of July 2008. A key principle of the action

plan is the protection of “....the poor and vulnerable
sections of society through an inclusive and sustainable
development strafegy, sensitive fo climafe change.”

The plan proposes interventions o enhance the country’s
capacity fo adapt fo climate change, notably by
promoting energy efficiency and sustainable habitafs;
sustaining the Himalayan ecosystem; developing
sustainable agriculture; and building on strategic
knowledge about climate change (Government of India

2008).

Findings from the stakeholders’ consultation
workshops

Changes observed

In the Nepal stakeholders” workshop, the participants
mentioned changes in cropping patterns in which cereals
had been replaced by cash crops such as ginger,
cardamom, and vegetables and increased migrafion as
a new livelihood option in the mountains. It was not clear,
however, whether the adoption of such activities was
caused by climate changes or market opportunities.

The participants at the workshop held in Shillong felt
there was a crifical lack of data about livelihoods in

this region, thus little was known about the vulnerability
of farmers fo climate change. Climate change was
noticeable, however: erratic weather had been observed
such as delayed monsoons and droughts — causing crop
failure; reduced or delayed snowfall - affecting winter
crops; excessive rainfall within short periods which
caused floods; and unexpected hailstorms that damaged
crops. This climate variability affected crops: premature
blooming and early harvesfing occurred while, in some
cases, delays in crop maturation were experienced.
Crop productivity had also changed. For example,

the productivity of oranges in some traditional orange-

growing areas had decreased whereas at higher altitudes
it had increased. This brought about changes in cropping
patterns.

Farming at higher attitude where it used to be too cold to
grow anything has now become possible: the downside
is that it increases the risk of deforestation.

Parficipants also mentioned pest and crop diseases

and the decreasing availability of medical plants.
Outmigration was common and it might cause labour
shorfages along with reduction in agricultural productivity
and loss of local knowledge. Inflows of migrants were
also mentioned as a result of development of new
activities.

Some positive impacts

The positive impact that climate change could bring
about included longer tourism seasons due fo delayed
monsoons and warm weather in December.

The changes observed in Bhutan included the fact that
some fodder species, such as white clover, a nufritive
fodder for yaks, had migrated upwards from valley
bottoms fo higher altitudes. Since this species provides
good fodder for yaks even in winter; herders seemed
appreciative of the situation because they now have
shorter periods of transhumance, which could lead to
changes in migration patterns. On the other hand, erratic
rainfall has caused livestock losses due to sudden natural
calamities, such as floods and landslides, en route.

In Tibet AR warmer winters had led to a reduction in
livestock losses caused by heavy snowfall and cold,
and this was welcomed by herders. Notwithstanding,
the spread of poisonous grass was causing the death of
livestock and it was not clear whether the growth of this
poisonous grass was linked fo climate change or not.

These observations reveal that climate change may
directly affect the lives of nomads who may not need

fo migrate or who can migrate for shorter periods than
before because the winters are becoming warmer. It
may also indirectly affect migration patterns of nomads
by changing the disfribution of plant species, especially
fodder species. Will herders' migratory systems dwindle
or disappear due to climate change? These observations
also revealed that many issues that link ecosystems with
human wellbeing need to be studied: for example, how
the growth of certain species in niche habitats affects the
livelihoods of local people.



Some negative impacts

In the hill region of Nepal, the local varieties of potato
and rice are declining; however, the reasons for this need
to be studied. In Nepal a new crop disease in maize

has emerged in the last three years; ‘grey leaf spot’ is
becoming rampant in the high hills. What impact climate
change could have had on the intensity of the outbreak of
this crop disease is yef to be understood.

Earlier flowering of bamboo has been observed in

both China and India. This early flowering can lead to
the destruction of crops and cause famine. VWhen the
bamboo flowers (usually every 50-60 years), the plant
dies and the rats living on the wood stock come out of
their habitat niche, start feeding on agricultural crops, and
then famine follows. Flowering of bamboo is occurring
faster than before: could it be due to climate change? The
life cycle of certain perennials can be shorfened due to

warming.

In northeastern India, the population of ‘mahseer’ — a
kind of high-altitude fish, which is very sensitive fo even
the slightest change in water femperature — seems to be
decreasing. This fish may serve as a biological indicator
for climate change.

Increases in waterborne diseases and malaria at higher
aftitudes than previously have been identified by the
participants af both workshops in Nepal and India as
health issues potentially related to climate change.

Some unknown changes

The general consensus among the participants of the
Nepal stakeholders” workshop was that people do notice
changes in their environment but they ignore the causes
of these changes. Apart from climate change, many other
factors, such as markets, advances in technology, and
population growth also play a role in the changes. Thus,
there is an urgent need for research info the interaction of
socioeconomic changes with the climate and environment
and info mountain people’s capacity to adapt to
multidimensional changes.

The participants at the Shillong workshop also felt that
information about the observed and possible impacts
of climate change on livelihoods in the region was
scarce and, in some cases, even contradicfory and
that the current information base was far from adequate
for understanding the vulnerability of people to climate
change.
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Potential factors that will increase vulnerability

land-use transformation and outmigration of youth

and men are identified as potential threats that will

affect agricultural and livestock productivity and, thus,
food security. It will cause the loss of local knowledge
regarding farm practices and the use of natural resources
that is usually passed down from generation to generation
also. For example, in the Namdapha area of northeastern
India, 200 traditional rice species used to be cultivated:
in recent years the knowledge has eroded and only 13
are produced today.

People’s adaptations

Facing these changes, people have started to adapt.
For example, in Bhutan, people noticed that mules are
more resistant than horses to Eupatorium species, thus
they raised more mules. Similarly, they are raising goats
because goats are more immune fo some of the new
highland fodder species that seem to be foxic to yak
and other livestock. No household is allowed to keep
more than four goats, however, in order fo protect the
grassland. This policy may need to be changed in the
context of climate change.

There are many good varieties of crops that require litile
moisture and which are resistant fo droughts; and these
could be useful during water stress: one example is the
‘mansuli’ variety of rice. Similarly, growing offseason
vegetables in the hill districts of Nepal is adding new
dimensions to the infegrated farming systems and this kind
of adaptation might be needed in Bhutan.

The Observed and Possible Threats
of Climate Change to Human
Wellbeing in the Eastern Himalayas

Rising temperatures and errafic weather patterns have
been observed in the last few decades in the Eastern
Himalayan region and this frend is likely fo confinue.
Although scientific research is scarce, there is evidence
that climate change is affecting the wellbeing of the
population in the Eastern Himalayas. By analysing

the current status of the population in the region,

their vulnerability, and their capacity fo respond to
socioeconomic and environmental stress, it is possible to
make some projections about how these populations will
be affected by climate change in the near future.

Water stresses — such as floods and droughts — are likely

fo increase in this region in the next decades due fo
the rapid melting of glaciers and warmer temperatures.
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This will have significant impacts on people’s wellbeing
through @ number of pathways. Agricultural production
may fall or even fail due fo lack of water or changes

in rainfall patterns. This will reduce food supplies and
exacerbate the existing widespread undernourishment

in this region. A reduction in hydropower generation

will lead to decreases in the financial revenues of
governments in Nepal and Bhutan and hinder investments
in infrastructure and social services such as education and
health care.

We do not have firm evidence yet on the impact of
climate change on hedlth in the region. Nevertheless,
given the underdeveloped water and sanitation sysfems in
the Eastern Himalayan region, diarrhoea and other water
bome diseases are very likely fo increase. New threats

fo the control of vector-borne diseases have already
emerged; for example, the malaria outbreaks that have
faken place even in poor mountain areas in the recent
past.

Climate change also poses new threats to ecosystems
through the inferactions of human beings and ecosysfems.
When food is inadequate and income is also limited,
poor people will turn fo the increasing use of uncultivated
and wild food from the forests. Added fo the rapid
population growth rates in this region, this will put an
additional strain on the ecosystems.

Cender inequalities will likely become worse with
climate change. Workloads and responsibilities, such as
collecting water, fuel, and food, will grow and become
more fime consuming in the light of increasing scarcity of
resources (Stern 2007); and the burdens of this will be
shouldered disproportionately by women. The situation
will become worse when large numbers of males migrate
out in search of economic opportunities.

In the face of reduced resources, such as water and

food, social conflicts and unrest may arise or become
exacerbated among nations, communities, or fribes.
Nepal has experienced political unrest in the last decade:
climate change can aggravate the political unrest by
friggering new crises such as food shortages and disease
outbreaks.

The current status of human We||being in the context of
threats from climate change

The MEA defines human wellbeing as materials for a
good life, freedom and choice, good health, good
social relations, and security. By looking info the various
indicators used fo measure human wellbeing, one cannot

be optimistic about the status of human wellbeing in the
eastern Himalayan region.

e First, the poverly level is high and over a third of the
population still lives below the poverty line. Economic
poverty greatly constrains freedom and the choices
that people can make and it hinders investment in
education and health care.

e Second, infrasfructure, such as roads, fransportation,
electricity and water supplies, education and health
care services, communication, and irrigation, is
underdeveloped and this is an obstacle fo rapid and
effective delivery and distribution of information and
other goods.

e Third, the majority of the population relies on
subsistence farming and forest products for their
livelihoods and these are highly susceptible to climate
variability and availability of water.

e Fourth, the major health indicators, such as maternal
mortality rate, infant mortality rate, and life expectancy
at birth, are worse than in other places within the
same counfry.

o Fifth, pre-existing problems, such as lack of access
to safe drinking water and sanitation; weak health
systems; monopoly of the economy and income;
the high prevalence of water-borne diseases and
undernourishment; frequent disasters such as flash
floods and landslides; and huge inequalities and
social exclusion based on wealth, religion, gender,
and caste, weaken the status of human wellbeing in
the region.

All of these factors make the easfern Himalayan region
more vulnerable to climate change than other areas. Smit
and Pilifosova (2001) correctly indicate that countries
with limited economic resources, low levels of technology,
poor information, and inequitable empowerment and
access fo resources have litlle capacity to adapt and are
vulnerable to climate change: these are the features of the
Eastern Himalayas.

Research gaps and priorities

Despite various projections based on different models
and the changes observed in the physical environment,
we sfill do not have adequate scientific evidence about
the impacts of climate change on different aspects of
human wellbeing; and this is due to a lack of longterm
systematic moniforing, documentation, and empirical
research. In all countries of the Eastern Himalayas, there
are some studies on the impact of climate change on
glaciers, rangelands, and other ecosystems, but most
of these studies are based on projection rather than

on empirical observation and documentation. Besides,



the results of these limited studies have not yet been
franslated into policy or plans for adaptation. There is
a disconnection between the two domains. This also
indicates that there is a need for research into how
climatechange policy is implemented on the ground.

Litle research is available on the impact of climate
change on human health in the region. As poinfed out by
the participants at the Shillong consultation workshop, in
northeastern India, except for shifting cultivators, litfle is
known about the livelihoods of local people let alone the
impact of climate change. litfle research on livelihoods
has been carried out in this region. Research info links
between changes in the ecosystem and local livelihoods
is also badly needed. There is an urgent need for cross-
sector, cross-boundary, and fransdisciplinary research

on climafe change and its impacts on human wellbeing.
The results of such research would facilitate development
of mitigation and adaptation strategies. Some work

on climate change promoted by the World Health
Organization (WHO 2005, 2006, 2007, 2009) and
the Intergovernmental Panel on Climate Change (IPCC
2007) is underway, and some research by climatologists
and meteorologists on temperature and precipitation are
available in all countries of this region, but little research
has been carried out into the impact of climate change
on human health; into how climate change interacts

with other factors, such as poverty and migration; and
what implications this inferaction will have for both the
ecosystem and human wellbeing.

There is a huge gap in knowledge and the current
understanding of climate change and its impact in
this region is inadequate in terms of developing good
adapfation strafegies. Thus, research is needed to
understand how climate change affects each aspect
of human wellbeing: there are also new challenges in
studying the impact of climate change.

For example, to study the relationship between climate
change and human health, longterm data on climate and
health that span decades and which have been collected
on the same spatial, geographic and ecological scales
are essential. Such data are often not available in this
region; and, even if some dafa can be found, collection
has been on an administrative management scale, which
makes them less meaningful for the purposes of research.
Furthermore, these limited data are often not accessible
because there is lack of cooperation and coordination
between different sectors, departments, and nations.

This suggests that we need fo rebuild or redesign existing
information sysfems in order fo respond to climate change
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effectively, and we also need the close cooperation of
different sectors, nations, and disciplines in order to study
and monitor the impacts of climate change on human
wellbeing. In addition, the sfatus of human wellbeing is
the consequence of complex inferactions among many
factors. Climate change is just one of the factors and it
inferacts with many other physical and socioeconomic
variables such as economic dynamics, migration, and
poverty: and all of these form a complicated network
affecting human wellbeing. This makes it hard to ‘isolate’
the impact of climate change on human wellbeing from
the effects of other parameters. To meet this challenge, we
need collaboration and coordination between different
sectors and disciplines in a transdisciplinary manner

fo design new methods and fo carry out high quality
research.

Most of the available research focuses overwhelmingly
on the adverse impacts of climate change. little attention
has been paid to how people adapt to the changing
environment and use new opporiunities that occur.

This was, in fact, revealed by the participants af the
stakeholder workshops. Climate change does not occur in
a single day; rather it is a process that lasts for decades
and centuries. During the process, people reactively

and autonomously adapt to the changes continually.

This adaptation has not been well documented and
understood. Current knowledge about adaptation and
adaptive capacities is insufficient for planning adaptation
options, measures, and policies of governments [Smit
and Pilifosova 2001). In the Eastern Himalayas, climate
change may cause intensified inferactions between
ecosysfems and human beings given the fact that the
majority of the population relies on natural resources for
their livelihoods. It is not very clear how these intensified
inferactions will affect the ecosystem or human beings.
Research at community level is crucially important in order
fo document and understand how people adapt fo the
changing environment and how these adaptive sirategies
in furn affect the ecosystems.

For the success of biodiversity conservation in the confext
of climate change, it is essential to include the human
dimension. To reduce vulnerability and to enhance the
human capacity to adapt to climate change requires

a careful balance and trade-off between conservation
and development. This is particularly true in the Easfern
Himalayas where both ecosystems and human beings are
vulnerable to climate change. Improving understanding

of how communities interact with biodiversity and what
fraditional and modern insfitutions govern this infteraction
will help to arrive at a satisfactory balance and enable us
fo negotiate better solutions.
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A healthy population is a good indicator of its capacity
fo adapt fo climate change. Establishing or strengthening
surveillance systems for infectious diseases, strengthening
the health sector by fraining professionals to understand
the threats posed by climate change to human health,
and carrying out research fo fill the knowledge gaps
and reduce uncertainties are all important adaptation
measures.

Conclusion

Findings from a review of the literature and existing
data indicate that the current sfatus of human wellbeing
in the Easfern Himalayas is one of vulnerability to
climate change: the region is poorly adaptive to climate
change due fo factors such as high levels of poverty,
underdeveloped infrastructure, rapid population growth,
and heavy reliance on secfors that are susceptible

fo climate change such as subsistence farming and
hydropower. Threats brought about by climate change
in this region include water stress and scarcity; food
insecurity; water-borne and food-borme diseases;

and disasters such as GLOFs, landslides, floods, and
droughts. Despite general knowledge about the impact of
climate change on human wellbeing, there is litfle robust
scientific evidence that can directly attribute changes

in human wellbeing fo climate change. Knowledge
gaps about how climate change has affected various
dimensions of human wellbeing are substantial and
uncertainties are great. In addition, the majority of the
existing research is projection-based and focuses on the
negafive and adverse impacts with litfle affention being
paid to understanding how people in different settings
have adapted fo the changing environment or have
used the new opportunities provided by the changing
environment for better livelihoods.

Empirical research is lacking. Compared to other
regions, research into the different aspects of human
wellbeing, such as human health per se, is far from
sufficient, let alone research info the impacts of climate
change on health. The inferaction between human
wellbeing and ecosysfems has become more intense in
the confext of population growth, technology advances,
commercialisation, and globalisation. This will have
profound impacts on biodiversity and sustainable
development. In other words, biodiversity conservation
cannot be successful without taking info account human
wellbeing. A good balance and trade-off between
conservation and development is a crucial requirement.
This will necessitate interdisciplinary and cross-sector
research fo bring all factors together and to negotiate an
equitable solufion.
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