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Aims and Scope
The series aims at fostering the discussion on the complex relationships between 
physical landscapes, natural resources, and their modifi cation by human land use in 
various environments of Asia. It is widely acknowledged that human-environment 
interactions become increasingly important in area studies and development research, 
taking into account regional differences as well as bio-physical, socio-economic and 
cultural particularities. 

The book series seeks to explore theoretic and conceptual refl ection on dynamic 
human-environment systems applying advanced methodology and innovative 
research perspectives. The main themes of the series cover urban and rural land-
scapes in Asia. Examples include topics such as land and forest degradation, gla-
ciers in Asia, mountain environments, dams in Asia, medical geography, vulnerability 
and mitigation strategies, natural hazards and risk management concepts, environ-
mental change, impacts studies and consequences for local communities. The rele-
vant themes of the series are mainly focused on geographical research perspectives 
of area studies, however there is scope for interdisciplinary contributions. 
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   Foreword 1   

 Climate change is increasingly recognised as a major threat to public health with the 
potential to affect many health outcomes including vector-borne and diarrhoeal dis-
eases, under-nutrition, air pollution-related outcomes, allergies, heat- and cold-
related mortality and a range of outcomes related to extreme events such as fl oods, 
droughts and intense storms. Despite growing evidence of a range of adverse effects, 
progress in addressing the emissions of greenhouse gases from fossil fuel combus-
tion and land use change is too slow. The agreement of 195 nations in the Conference 
of the Parties (COP21) in Paris in December 2015 represents a considerable achieve-
ment which aims to hold a global temperature rise this century to well below 2 °C 
above pre-industrial levels and to catalyse efforts to limit the temperature increase 
even further to 1.5 °C. However, the Intended Nationally Determined Contributions 
(INDCs) that were communicated to the Treaty secretariat prior to the conference 
fell substantially short of these aspirations and would result in warming of around 
2.7 °C (  http://climateactiontracker.org/global.html    ). Thus greater efforts to curb 
emissions are needed to protect human health and reduce the risk of wide ranging 
and potentially catastrophic effects. 

 Disadvantaged populations are generally likely to be most vulnerable to the 
adverse effects of climate change despite having contributed a little to the problem. 
There is a danger that climate change could reverse some of the hard-won gains in 
health that have been achieved in many parts of the world in recent decades. 

 In order to protect public health, it will be essential to develop and implement 
effective policies to reduce vulnerability and increase the resilience of populations 
to climate change as far as possible. Strengthening the capacity of health systems to 
detect and respond to threats to health posed by climate change is a vital component 
of effective adaptation strategies. Health facilities and staff need to be equipped to 
deal with climate-related health outcomes. However, there are limits to adaptation 
that need to be recognised, including for example to intense thermal stress, which 
will impair labour productivity particularly in those who work outdoors in tropical 
and sub-tropical regions or to sea-level rise in low lying islands. This makes further 
action to reduce emissions of greenhouse gases imperative in order to reduce the 
risk of ‘dangerous climate change’, which is the focus of the UN Framework 

http://climateactiontracker.org/global.html
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Convention on Climate Change. There is also growing recognition that many poli-
cies to reduce greenhouse gas emissions can also have ancillary (co-)benefi ts for 
health; for example, reduced combustion of coal for electricity generation can 
reduce both carbon dioxide emissions and fi ne particulate air pollution. Awareness 
of these near-term benefi ts can make policies to reduce GHG emissions more attrac-
tive to decision makers. 

 This book provides a rich source of evidence of many of the potential threats to 
public health posed by climate change but also demonstrates how well-designed 
policies can help protect against the risks posed by climate change. It covers a 
diverse range of countries and health outcomes covering issues such as the vulner-
ability of older people and the implications of demographic change together with 
the impact of climate change on the distribution of major vector-borne diseases such 
as malaria and dengue. It also addresses the health challenges facing coastal popula-
tions in the face of sea level rise often accompanied by other local environmental 
changes such as loss of mangroves, depletion of aquifers and damming of rivers. Its 
focus on South and Southeast Asia makes it a valuable source of evidence for public 
health professionals, clinicians and those who are interested to learn more about the 
potential regional impacts of climate change. This book deserves to be widely read 
and acted upon by all those concerned to protect vulnerable populations against the 
burgeoning threats to health from climate change.  

   London School of Hygiene and Tropical Medicine     Andy     Haines    
  London ,  UK      
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  Forew ord 2   

 Where and on whom will human driven climate change have most of its early and 
serious impacts? It has long been recognised that, for two broad reasons, most of 
that climate attributable trauma, disease and death will occur in the regions of the 
world that are geographically vulnerable and burdened by poverty, crowding and, 
often, weak, misguided or corrupt government. 

 The fi rst general reason is that the effects of climate change on human health are 
mostly those of a risk multiplier. Climate change comprises a complex of altered 
environmental conditions, ecological processes and social relationships; it is not a 
classical ‘exposure’. Hence, populations that already have high pre existing rates of 
child diarrhoeal disease, undernutrition and stunting and various vector-borne infec-
tious diseases, when exposed to increases in temperature, fl ooding or wild weather, 
are likely to experience the greatest  absolute  increases in those and related adverse 
health impacts. 

 Second, many such populations exist within the lower latitude world, with high 
agricultural dependence on seasonal monsoonal rainfall, heavily populated low-
lying coastal regions and various endemic infectious diseases that thrive in warm 
and moist conditions. Many of those populations have high and persistent levels of 
poverty, crowded peri urban living, limited understanding of risks to health and a 
low level of economic, technical and human resources available to help avert adverse 
health impacts of climate change. 

 For those reasons this book is welcome. It focuses on the circumstances and 
future health risks from climate change in South and Southeast Asia, where more 
than two billion of the world’s population lives. The conditions and risks within the 
region are many and diverse, and adaptive strategies will vary greatly across place 
and over time. 

 So too will the ways in which different countries will need to curtail their green-
house gas emissions – whether in relation to wet rice agriculture (methane), increased 
livestock production (predominantly methane; also carbon dioxide), electricity gen-
eration (carbon dioxide and black carbon), industrial production and transport sys-
tems (carbon dioxide, methane precursors, etc.). Alternative technologies, not 
curbed national development, must provide much of that resolution. 



viii

 The book provides broad geographic coverage, including India, Bangladesh, 
Taiwan, Thailand, Indonesia and Malaysia. That should provide comparative oppor-
tunities to learn about and learn from one another and to understand more clearly 
the essential trans boundary nature of the climate change problem. Pleasingly, issues 
to do with mental health, livelihoods and adaptation strategies are integral parts of 
this volume. 

 There is much more that could be written about if space and current knowledge 
permitted. Climate change knows no boundaries in the diversity of ways that it 
infl uences human health, wellbeing and physical survival. Those ways will assume 
different intensities and forms as the climate and world around us continue 
changing. 

 So we should learn from what is already known, including from the contents of 
this book, and expand our efforts in research, public communication and discussion, 
policy advocacy and progressive inter sectoral action to both abate and insulate 
against climate change.  

   The Australian National University     Tony     (A.J.)     McMichael   
  Canberra ,  ACT ,  Australia      

Foreword 2
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  Pref ace    

 Globally, climate change-induced natural disasters are occurring nearly fi ve times 
as often as they were in the 1970s. But some disasters – such as fl oods and storms – 
pose a bigger threat than others. Flooding and storms are also impacting the econ-
omy. Heatwaves are also an emerging killer. 

 Thus climate change represents a range of environmental hazards and will affect 
populations in the regions such as South and Southeast Asia, which already suffer 
from a number of natural hazards in general and climate-sensitive diseases in 
particular. 

 According to WHO report about 44 % of all disasters, globally during 1996–
2005: 57 % of people killed globally in natural disasters were from South East Asia 
Region. The WHO report further adds that by 2025, Asia will be home to 21 of the 
world’s 37 global megacities, making multibillion dollar disasters even more com-
mon (WHO 2008). 

 The climate change scenario in the South and Southeast Asia has been a major 
focus in the recent assessment of IPCC that indicates warming trends and increasing 
temperature extremes which have been observed across most of the Asian region 
over the past century (IPCC 2014). 

 Earlier, the IPCC 4th Assessment Report had stated that climate change, in par-
ticular increased risk of fl oods and droughts, is expected to have severe impact on 
South Asian countries, since their economies rely heavily on agriculture, natural 
resources, forestry and fi sheries sectors. About 65 % of the population of South 
Asia live in rural areas and account for about 75 % of the poor who are most vulner-
able and are impacted by climate change. Changes in the intensity of rainfall events 
and the overall impact of El Niño on the Monsoon pattern and increased risk of criti-
cal temperature being exceeded more frequently exist. 

 Researchers in Southeast Asia used data on spatial distribution of various 
 climate related hazards (cyclones/typhoons), drought risks, landslides, sea level rise, 
population density and adaptive capacity, in areas of Indonesia, Thailand, Vietnam 
Lao PDR, Cambodia, Malaysia and the Philippines in the Southeast Asian region. 
Thus both South and Southeast Asian countries are vulnerable due to heatwaves and 
fl oods, and the region experienced the largest number of fl ood events. 
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 South Asian countries – India, Pakistan and Bangladesh – and Thailand in the 
Southeast Asian region suffer from heatwaves. A World Bank report warned that 
‘Countries in the South East Asia region are particularly vulnerable to the sea level 
rise, increases in heat extremes, increased intensity of tropical cyclones, and ocean 
warming and acidifi cation because many are archipelagoes located within a tropical 
cyclone belt and have relatively high coastal population densities’ (The World Bank 
2013). 

    Natural Disaster-Affected Population 

 An analysis of data from South and Southeast Asia reveals the pattern of access to 
safe drinking water to the population. Inequalities are not widespread, though 
improved water access is better in countries such as Bhutan, Maldives, Malaysia, 
Thailand, India and Pakistan (Fig.  1 ).

   However, there are wide disparities in using improved sanitation, with Maldives, 
Malaysia, Thailand and Sri Lanka better off in comparison with other countries. 
India, Nepal and Cambodia fared poorly in the provision of improved sanitation.

  In Southeast Asia, many more people died as a result of natural disasters from 2001 to 2010 
than during the previous decade, mainly because of two extreme events: the Indian Ocean 
earthquake and tsunami of 2004 and Cyclone Nargis in Myanmar in 2008. While the fl oods 
in Pakistan raised deaths due to natural disaster to over 2,100 with over 18 million people 
affected. The record fl oods in Pakistan contributed to the large economic damages and 
losses experienced by Pakistan in 2010 (US$7.4 billion) making it the most costly year with 

120

100

80

60

40

20

0

Ban
gla

de
sh

Bhu
ta

n
In

dia

M
ald

ive
s

Nap
al

Pak
ist

an

Sri 
La

nk
a

Cam
bo

dia

In
do

ne
sia

Population Using Improved Drinking Water % to POT

Population Using Improved Sanitration % of POT

La
o 

PDR

M
ala

ys
ia

M
ya

nm
ar

Phil
ipp

ine
s

Tha
ila

nd

Viet
na

m

  Fig. 1    Natural disaster-affected population in South and Southeast Asia 2010 (Source: Based on 
data from  Statistical Year Book for Asia and the Pacifi c , Environment II, UNESCAP, Bangkok 
2011)       
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respect to natural disasters in at least 20 years In Southeast Asia, many more people died as 
a result of natural disasters from 2001 to 2010 than during the previous decade, mainly 
because of two extreme events: the Indian Ocean earthquake and tsunami of 2004 and 
Cyclone Nargis in Myanmar in 2008. While the fl oods in Pakistan raised (UNESCAP 2011). 

   Figure  2  depicts natural disaster-related mortality and affected population in 
South and Southeast Asian countries. Pakistan, Philippines, Indonesia and Nepal 
had higher mortality per million in comparison with other countries. As regards the 
affected population due to natural disasters is concerned, Thailand and Pakistan suf-
fered most, followed by Philippines, Vietnam and Sri Lanka in the region.

   Thus it is obvious that there are inequalities resulting in the population’s vulner-
ability to face extreme climatic events such as temperature increase and high pre-
cipitation leading to drought and fl ooding, respectively.  

    Burden of Communicable Diseases 

 The burden of communicable diseases is still high in the region. Dengue continues 
to pose a major and increasing public health problem. Chikungunya fever is 
re emerging and outbreaks of Nipah virus infections are being reported. Nipah virus 
infection (NiV) is named after a Malaysian village where it was fi rst discovered and 
categorised as the emerging infectious disease of public health importance in the 
Southeast Asia Region. Drug resistant malaria has spread. 
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  Fig. 2    Natural disaster mortality and affected population in South and Southeast Asia 2010 
(Source: Based on Data from  Statistical Year Book with for Asia and the Pacifi c , Environment II, 
UNESCAP, Bangkok 2011)       
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 Although several countries have made signifi cant progress toward increasing 
water supply coverage, sanitation coverage remains low – 31 % of the total popula-
tion has access to improved sanitation in Cambodia and Nepal, 34 % in India and 
96 % each in Malaysia and Thailand. Thus the level of vulnerability varies in the 
region. As a consequence of poor sanitary practices, diarrhoea causes substantial 
mortality. Public awareness of food hygiene related to food standards is limited, as 
is the food safety surveillance system. More than 70 % of workers are not covered 
by occupational health provisions (The World Bank 2013). 

 In the background of geo ecology of health and disease in the region, an attempt 
has been made in this book by authors to assess the impact of climate change sce-
narios in geographically varied region in South and Southeast Asia, on human 
health conditions, and adaptation strategies by nations and communities in order to 
combat climate change impact. Part I contains chapters covering chapters on the 
South and Southeast Asian region. Part II consists of regional studies encompassing 
selected countries. 

 Rais Akhtar in Chap.   1     throws light on dimensions of climate change and its 
devastating impacts on health disasters in both developed and developing countries 
with focus on the South and Southeast Asian region. This chapter discusses green-
house gas emission policies of the USA, India and China and highlights the associa-
tion between climate change and human health. 

 The authors of Chap.   2     focus on many reasons to be concerned about the impacts 
of climate change on this region of South Asia, many parts of which experience 
apparently intractable poverty. Whilst there are a few countering, hopeful factors, it 
is fair to conclude that great problems lie ahead, not only for population health in 
South Asia but for South Asian society, unless there is an urgent and wide-scale 
change in policy and implementation; heatwaves are a growing problem in South 
Asia, and the management of vector-borne diseases (VBDs) is likely to become 
more problematic due to climate change. The authors assert that urgent action is 
therefore needed, particularly by India, an emerging great power, to transform its 
long-held justifi cation for its lack of action in mitigating and preparing for climate 
change. 

 A number of groups within populations have been identifi ed as potentially vul-
nerable in emergency situations by many offi cial organisations and NGOs. Whilst 
climate change and effects on health tend to be longer term, similar groups tend to 
be more vulnerable to associated risks. Prominent among these are older persons; 
McCracken and Phillips in Chap.   3     look at older persons’ health and climate change 
and explain that the health status and health vulnerability of older people in the 
context of climate change have physiological, psychological and social compo-
nents. They emphasise that, whilst older persons on average tend to be at greater 
risk than others from adverse events, it is also important to recognise older persons’ 
heterogeneity and to avoid stereotyping all as equally vulnerable or needy. 
Nevertheless, they note that older persons’ health status will generally be more sus-
ceptible to factors such as extreme heat, as evidenced by excess mortality in the 
European heatwave of 2003 and elsewhere. Older persons, particularly those with 
pre-existing conditions such as chronic lung problems or hypertension, may also be 
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affected by increasing indoor and external air pollution levels. Risks may be raised 
of conditions such as ischemic heart disease, stroke, COPD, acute lower respiratory 
disease and lung cancer, which affect older cohorts disproportionately. Higher tem-
peratures may also be associated with extreme weather events such as typhoons and 
associated heavy rainfall, fl ooding and damage to property, wellbeing and even risk 
to life. The authors assert that older persons, especially those without families or 
support, may be especially at risk and unable to escape or mitigate the effects of 
such events. They may also be resident in places where many types of infectious 
diseases will be affected by temperature rises, including malaria, dengue and other 
parasitic or infectious conditions. 

 S. K. Dash in Chap.   4     identifi ed the regions of extreme temperature events. The 
chapter includes an in depth analysis of daily maximum and minimum temperatures 
all over India spanning a number of years. Such study over India is essential not 
only because of scientifi c interest but also for getting useful information for policy 
formulation. India is a land of variety with large spatial and temporal variations in 
topography, land conditions, surface air temperature and rainfall. For scientifi c anal-
ysis, according to the author, the landmass of the country is usually divided into 
seven temperature homogeneous zones. Therefore, the degree of temperature 
extremes may not be the same in each homogeneous zone. 

 Chattopadhyay and colleagues in Chap.   5     opine that rapid change in climate 
through the Quaternary under the impact of global warming and its impact on the 
snow fi elds and glaciers of the inner Himalayan parts has attracted many geoscien-
tists over the last four decades. But little work has been done so far to assess the 
impact of climate change and its impact on the size reduction of glaciers as well as 
on the human health in the surrounding settlement areas of the glaciers. Their chap-
ter is a revelation and discussion on the present pattern of retreat of the major gla-
ciers in the southeast facing slopes of Kanchenjunga in the Sikkim Himalaya under 
the present state of global warming. Survey conducted by the authors in the three 
settlement areas in this western part of the Sikkim Himalaya on human health sta-
tus, based on random sampling, shows that incidences of some particular diseases, 
like skin problems and asthma, which were rare earlier are spreading signifi cantly 
among the inhabitants in this part of the Sikkim Himalaya. 

 R.C. Dhiman describes in Chap.   6     the situation of malaria and dengue in India. 
The latest trend of malaria indicates that with the introduction of rapid diagnostic 
kits, combination therapy for treatment and long-lasting insecticidal nets for pre-
vention from mosquito bites from 2005 to 2009, cases have been reduced to around 
50 % since 2001, and many states are qualifi ed for malaria pre elimination phase. On 
the other hand, the spatial and temporal distribution of dengue is increasing gradu-
ally. According to Dhiman, overall, there has been about 10 times increase in inci-
dence and about four times death due to dengue in 2012 against the data of 2007. 
Further efforts should be directed to understand the dynamics of asymptomatic 
malaria in hard-core malarias areas, to ensure compliance to treatment and intensi-
fi ed intervention measures and to demonstrate malaria elimination in areas which 
are in pre elimination phase. 
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 The author suggests that dengue prevention warrants improvement in water sup-
ply and awareness of communities about prevention of breeding of  Aedes  mosqui-
toes and seeking health facility in time. Chapter   7     is the outcome of instigated 
thought by several studies on urbanization and prevalence of vector-borne disease in 
tropical areas. It is envisaged and hypothesised by Rais Akhtar and colleagues to 
fi nd if any correlation exists between urbanization process, heat island generated 
due to urbanization (e.g. higher density of roads network, buildings and traffi c) in 
the urban areas and the outbreak of vector-borne disease like malaria and dengue. 
This chapter primarily looked into the temporal data of all metropolitan cities and 
found that there is an increased incidence of dengue outbreak in all metropolitan 
cities. According to authors, there is immense variability in the rainfall in Delhi, but 
all other metropolitan cities have been experiencing an average rainfall over the past 
two decades. Review of literature led to construction of hypothesis that there exist a 
close association between urbanization and the increased incidence of dengue out-
break. Regression result shows that there is high possibility between the urbaniza-
tion and disease outbreak. 

 The process of urbanization poses threats and opportunities in the urban environ-
ment. On the one hand, urbanization leads to development, but on the other, as the 
population increases, the land use/cover changes, pollution increases and there is 
alteration of urban heat balance. The combination of heat and pollution acts as a 
major health threat. In Chap.   8    , R. B. Singh and Aakriti Grover, based on primary 
survey, analyse the historical growth and spread of industries in East Delhi. Further, 
the impact of growth of industries on human health in East Delhi is examined. The 
authors examine research articles on land surface temperature, and land use/cover 
change acts as a base to explore the existence of urban heat island in Delhi. The 
study found that the urban environment of Delhi has undergone rapid shift. This 
shift is accompanied with conversion of land use/cover and rise in air pollutants. 
The health hazard in these regions is high and needs urgent attention. 

 Chapter   9     by Bimal Raj Regmi and colleagues aims to understand the human 
health dimensions of climate change in Nepal. A case study approach was used to 
describe and quantify the association between climate factors and reported cases of 
typhoid and other health related hazards in Nepal along with their impacts and 
implications. The research fi ndings show that diseases and health related hazards 
have increased in the country. There is an association between the incidence of 
climate sensitive diseases and changes in temperature and precipitation trends. The 
study data suggests that climate change is likely to have impacts on the health sector 
in Nepal. However, current adaptation policies, strategies and response measures in 
this sector are insuffi cient to address such impacts. The lack of response measures 
has resulted in increased risk and vulnerability among the poor and marginalised 
communities living in both rural and urban areas of Nepal. There is an urgent need 
to devise policies and strategies to fi ll the existing information and knowledge gaps 
and implement an integrated approach for better health planning and research in 
Nepal and to develop long term mechanisms of addressing health issues and chal-
lenges in urban and rural areas. 
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