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Preface

Change is the law of nature, and the fragile Himalaya is no exception to this, where
changing climate and its feedback mechanisms have become inescapable because
its unconceivable impacts are experienced almost in all realms of existence and will
continue to affect in the future as well. These high altitudinal areas have been under-
going through the transitional phase not only in terms of natural changes but also in
terms of socio-economic. The extent and frequency of extreme climate-related events
are not new, and it has been happening since the origin of this planet and is on the
continuous rise throughout. The continuous and persistent impact of climatic vari-
ability on the flora, fauna and crops is much evident; therefore, it could not be called
a myth. Consequently, it has awakened even the non-believers through the amplified
vulnerability and their outcomes on livelihoods and food security. Subsequently, it
has become one of the chief concerns to monitor and analyze the changing climate
and its impact with the help of several calibrations/simulation models and ground
observations. In its Fourth Assessment Report (AR4), IPCC has provided irrefutable
observations regarding an increase in surface air temperatures (SATs) and surface
skin temperatures (SSTs) triggering an extensive yet slow and steady rise in temper-
ature leading to a modification of human lives and livelihoods, especially in the
agrarian economy. The thermally induced change in the length of growing period of
plants and crops is gradually altering agro-ecological zones (AEZs), pushing inces-
sant pressure on the marginal and small farming communities, where current trends
in GHGs emissions and potential agricultural losses have induced alarm on liveli-
hood sustainability. While knowledge on the effects of climate change on livelihood
is increasing, there is still a dearth of micro-level studies that can provide a better
understanding. This work is an attempt to analyze the impact of changing climate on
livelihood security by creating a baseline scenario of temperature and rainfall records
through the regional circulation model from both ground stations and satellite data
to investigate existing and projected livelihood security in the Western Himalayan
district of Himachal Pradesh, India. It is one of the largest districts of Himachal
Pradesh, in terms of its population, agricultural production and the resource rich-
ness where climate change impact on this agrarian village’s livelihood is likely to be
very alarming. No sector or society is untouched by the impact of climate change;
therefore, this book is an attempt to present the inception of climatic variability
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and livelihood security. It is a quite unique and inclusive study because substantial
work has been piloted on regional climate change modeling and simulated results on
livelihood security that has not been attempted before.

The research work in the book has been penned down into eleven chapters;
Chap. 1 presents the conceptual evolution of climate change, its relation to liveli-
hood, the probable indicators to study livelihood security and an argument on of
physical, socio-economic, ecological and equity interface approach to analyze liveli-
hood security. Further, an overview of the changing climate in India is discussed.
Chapter 2 conceptualizes the research problem, detailed literature review on the state
of changing global climate, GHGs emissions, climate change modeling, sustainable
livelihood, adaptation and mitigation strategies in climate impacted livelihoods. All
related concepts to study have been significantly defined. Further, it deals with a brief
description of the study area, research questions, objectives and a concise account
of the methodology of each objective. Chapter 3 dispenses with a detailed descrip-
tion of the study area. It discusses the geographical location, physiography including
elevation and slope, soil zones, water resources, kuhl irrigation, climatic conditions,
status of forests and vegetation cover, sanctum sanctorum, brief description of land
use, socio-economic and demographic characteristics, occupational structure, oper-
ational landholding size, infrastructure characteristics, social empowerment, work
participation, etc. Chapter 4 discusses climate and climate change scenario modeling
of Kangra district where the investigation thrusts upon the causes of climatic vari-
ability, climatic zonation of the study region to determine the baseline data required
to create a methodology for baseline and simulated spatiotemporal precipitation
and temperature trend for impact analysis. The regional climate has been scaled
down for regional adaptive responses on the WRF model, where several databases
including IMD, AIRS and TRMM have been used and interpolated. The gridded
data have been overlaid on the ArcGIS map to generate climate change scenarios
for 2020, 2050 and 2080 for temperature and precipitation, shaped by GHGs emis-
sions preceded from Intergovernmental Panel on Climate Change-Special Emis-
sion Scenario (IPCC-SRES) Change Modeling Mechanism. Chapter 5 deals with
the dynamics of livelihood capitals security, where all livelihood capital variabili-
ties have been calibrated from Pearson’s product–moment correlation coefficient ®)
multiple regression analysis, cellular automation analysis to analyze poverty gap ratio
(PGR), head count indices, etc., to illustrate in the form of capital assets pentagon
(spider diagram). Therefore, to study a micro-level livelihood, a new framework has
been constructed for this particular study, wherein a micro-level sustainable liveli-
hood security index (MSLSI) has been constructed over a period of several months
regress analysis based on the Department for International Development’s (DFID)
sustainable livelihoods framework (SLF) because it was realized that SLF does not
enable accord among different supporting groups and it needs regional responses
embedded within them. Therefore, the capital assets/endowments (human, social,
natural, financial and physical capital) for livelihood security have been prepared for
all 27 villages. Chapter 6 is an extension of the previous Chap. 5, where sustain-
able livelihood analysis (SLA) has been depicted through the SLF core. The SLF
core is called the capital pentagon; here, it has been comprehended, assessed and
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applied in the study area. The differential pentagon diagrams have been prepared
to analyze capital security gaps between 27 different villages in the district. The
conventional approach to secure livelihoodwas not able to solve the problem because
it disregarded several micro-level livelihood aspects to which assets were meticu-
lously knotted. Therefore, this chapter surpasses this limitation. Chapter 7 provides
reasoning on the computedmethodology for climate dynamics and livelihood vulner-
ability indices assessment. It deals with the two separate methodologies to analyze
livelihood security in the district, with andwithout climate change analysis where the
observed climatic changes for almost 44 years (1970–2014) from Landsat, MODIS
and IRS-P3 have been done to prepare composite livelihood vulnerability index (LVI)
without climate change and CCLVI with climate change impact. To varify the results
further 12 core climate indices; length of growing period (LGP), frost days, annual
count when daily minimum temperature is <0°C, maximum and minimum temper-
ature of daily/monthly/annually (°C), Diurnal temperature range (DTR), number of
cool nights/days and number of warm nights/days, etc., has been calculated. This
is done to find out the effect of temperature and CO2 on growth, yield and produc-
tivity of selected crops in the district. Chapter 8 thrusts upon sustainable livelihood
adaptation and mitigation strategies through the science of adaptive policy, spatial
livelihood variation, coping mechanism and capacity building with the help of gram
panchayats and local community participation/monitoring and evaluation infrastruc-
ture to support the livelihood of the weaker sections and improving their quality
of life from strategic knowledge of climate change and enhancement of adaptive
capacity. Chapter 9 deals with reviews and summaries of governmental plans and
policies regarding the micro-level sustainable livelihood security index (MSLSI) to
generate alternative and sustainable livelihoods, etc., and compiles the appendices
of the study. Through realizing the fact that the climate change phenomenon can
threaten the country’s developing economy and livelihood structures, therefore, it
has initiated various climate change policies, plans and adaptation measures, and it
scrutinizes various climate issues and encapsulates landmark decisions on climate
policies and initiatives undertaken by the Government of India. Afterward, it has set
the scene for India’s role in climate change policy, plans, missions and programs at
both domestic and international levels.

New Delhi, India
April, 2020

Swarnima Singh
R. B. Singh
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