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Foreword 

Climate change is one of the inexorable physical phenomena 
happening on the earth. The change induced by the humans is leading 
towards adverse effects, which is now being recognized as an immediate 
threat to the environment and ecological systems. Many manifestations of 
the climate induced changes have been reported by the scientific 
community all across the Globe. Climate change impacts also spans over 
spatial and temporal scales. These changes will have an adverse impact on 
the development of the nations and human well-being. 

IPCC in its fourth assessment report has highlighted the possible 
adverse effects due to climate change. It has been reported that ambient air 
temperature and precipitation will increase in certain parts of the world, 
while these will decrease in some other parts. It is imperative to assess in 
detail the various environmental changes and their subsequent 
consequences on our ecosystem. While most of the climate change studies 
focus on the climate modelling, impacts on various resources as well as 
mitigation and adaptation, little attention has been made to understand 
environmental consequences climate change. 

This book, climate change and environment, provides a collection of 
chapters that span over different dimensions of environmental aspects of 
climate change. The chapters are systematically organised to different 
sections to deal with the climate change and weather changes, physio-
chemical aspects of environmental changes, effect on biological systems 
and mitigation and adaptation options to salvage the environment. The 
authors of different chapters have explored very innovative and different 
methods to probe the climate-linked transformations. Thus, the entire 
realm of climate change science has been addressed in the various sections 
of this book. 

The environmental consequences of climate change are not yet fully 
understood by the scientific community. The book provides glimpses of 
environment changes due to climate change through various case studies 
by eminent scientists, researchers and scholars from various ecological 
locations. The book opens new thoughts for further investigations and 
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understanding. The contributors and editors of this book deserve special 
appreciation in bringing together diverse knowledge on climate change 
impact on environmental system. I am sure that this book is an eye opener 
for the research community engaged in climate change research in this 
country as well as around the World. 

(VAYALAR RAVI) 
Minister for Science & Technology 

and Vice President, CSIR 
Government of India 



Preface

There is a reciprocal relationship between climate and the environment. The 
change in one will bring about changes in the other. The positive and negative 
feedback mechanisms accelerate or decelerate the process of change depending 
on the global regions. The climate change, mostly induced by natural causes, had 
many repercussions on the environment. It varied from the species extinctions to 
modification of the thermal regimes. Most of these changes are gradual. However, 
in recent times the changes reported in the climate of the World are human 
induced and are swift. Such sudden modifications in climate have many 
ramifications to the environmental systems.  

Climate change has already made observable changes in the environment. 
According to IPCC’s fourth assessment report the global average surface temper-
ature has increased at the rate of 0.13ºC per decade in the last 50 years. The 
glaciers and ice sheets are melting at alarming rate resulting in raising sea levels. 
In addition there will be observable northerly shifts in climate regimes in 
different regions of the world. There are perceptible modification of the vegeta-
tion regimes of the world and also their biological productivity. Certain species 
are facing the threat of extinction or changing phyto-sociological characteristics 
due to climate change. It is evident that changes in climate can have both adverse 
and favourable effect on the environment. It is imperative to assess the possible 
changes in the environmental conditions and monitor those changes over space 
and time.  

This book, climate change and environment, provides an insight to the 
changing complex relationship between climate and the environment. It offers an 
overview of the effect of climate change on environment and how environmental 
changes are also contributed to climate change phenomenon. The research papers 
are organized in five sections ranging from understanding the science and impact 
of climate change, changes in weather, climate change effect on biological and 
physico-chemical systems and the mitigation and adaptation options.  

In the section on climate change science and impact the authors discussed 
the impacts under different environmental conditions. The high resolution 
coupled GCM model was used to study the changes in atmospheric-ocean-land 
interaction due to land use changes consequent upon the Indonesian deforestation 
(Chapter 1). The study reported the strengthening of South East Asian monsoon, 
and modification in ENSO and tropical cyclone activity in Indonesian region.  In 
Chapter 2, authors found that there is no significant variation in water quality 
parameters in Chalakudy and Periyar river basins. The water quality variations 
are linked to fluctuations in discharge of these rivers. The rise in mean 
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temperature and diurnal temperature in recent years in comparison with last 100 
years data are reported for Chennai (Chapter 3). This study also found statisti-
cally significant low correlation values between temperatures and sunspot cycles.  

The section on changing weather deals with pattern of changes in weather 
parameters across different geographies. An increasing trend in lightening 
activity is observed in India (Chapter 4) around pre-monsoon season during the 
period 1998-2009. This rise in lightening activity is closely related to rise in 
temperature. This finding is in tune with the observations from other parts of the 
World. In Bangladesh the monthly and seasonal mean minimum temperature 
showed an increasing trend (Chapter 5). The authours found an increase in 
thunder storm activity only in some months in certain regions of Bangladesh. 
This trend is linked to the warming temperatures. In contrast the annual and 
seasonal rainfall showed in decreasing trend in adjoining Arunachal Pradesh in 
India (Chapter 6). However, the decreasing trend is not universal. In Chapter 7 an 
attempt has been made to predict the wet and dry spells within monsoon season 
using a simple Lorenz model. The model found to be effective in predicting the 
seasonal rainfall with 70% accuracy. In Chapter 8 the authors found a negative 
relationship between the cloud optical depth and cloud effective radius especially 
during the dry years. The deficiency in rainfall resulted in accumulation of fine 
mode aerosols giving raise to effective cloud condensation nuclei causing further 
reduction rainfall. 

The third section discusses the effect of climate change on biological system. 
In Chapter 9 the author assessed the resilience of sweet potato under different 
environmental conditions. Yield and biochemical response varied with genome 
type of sweet potatoes. In Bangladesh there is abundance of pest, predators and 
pollinators in certain cotton species (Chapter 10). Such abundance may be 
enhanced further owing to warming tendency. The oil sardines showed adaptive 
capacities over the last two decades under the elevated seawater temperature by 
expanding its territories (Chapter 11) along the southwest coast of India. In 
Chapter 14 the changes in mangrove cover is reported from the Sunderbans delta 
of West Bengal. Such changes caused morphologic changes to the deltaic islands. 
Some of these deltaic islands witnessed accelerated erosion due to rising sea 
levels. The incidence and severity of various insects and pathogens will increase 
consequence upon the rising temperature and increasing precipitation (Chapter 
13). Increment and decrement in phyto-chemical constituents are observed in 
different coconut varieties of west coast of India under elevated temperature and 
CO2 (Chapter 14).  In chapter 15 the responses of forest insects to climate change 
is discussed.

The fourth section deliberates on the physico-chemical changes observed in 
environmental systems. In Chapter 16 authors reported many fold increase in ion 
concentration between 1987 and 2007. It is attributed to increase in weathering 
rate due to warming temperatures, atmospheric deposition or both. The Chapter 
17 discusses the effectiveness of regional WRFCO2 model simulating CO2 flux 
and resultant meteorology for Far East Asia. They found high resolution fossil 
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flux model is more effective than a low resolution model. The ground based 
observations in Kullu valley of North West Himalayas showed that the aerosols 
extract about 46% and 37% of incoming direct solar flux at 0.45 and 0.5 μm 
wavelengths respectively (Chapter 18). The maximum extinction is during winter 
months and minimum during summer months. At this site the AOD concentration 
is maximum during summer season and minimum during autumn season 
(Chapter 19). This ground based observation is in close correlation with MODIS 
satellite observations. In Chapter 20 the vertical distribution of aerosols showed 
high seasonality in the Indian region which is in agreement with former two 
regional studies. The Chapter 21 analyses the characteristics and climatic 
correlates of Holocene sediments of wetlands of Southern Kerala, India. The 
study indicated the periods of major climatic events.  

The last section deliberates on some of the possible mitigation and 
adaptation options. In Chapter 22 identified the weak pillars, finance, technology 
and international cooperation, that exist in India. The author suggests equitable 
burden sharing approach to theoretically address this problem. The Chapter 23 
and 24 explores the possibility of using fly ash for carbon sequestration since it is 
rich in carbon stabilization enzymes. In Chapter 25 the option of using improved 
dry compost latrines as a perceptible measure to reduce the contamination of 
fresh groundwater in Lakshadweep islands that are under threat from sea level 
rise is discussed.  

The scientific community is yet to reach a consensus on the nature and scale 
of impact of climate change on environment. Most of the climate change fore-
casts are based on the emission of greenhouse gases. Hence it is not crystal clear 
the extent and scale of changes that can happen to the environmental systems. 
This collection of research papers is a good contribution to enrich the scientific 
knowledge on the impact of climate change on environment. This book will be a 
stepping stone for the researchers to further the knowledge and information  

This edited volume is an outcome of the collaborative effort of many 
researchers who assembled at the School of Marine Science, Cochin University 
of Science and Technology and also at Kadamet Island, Union Territory of 
Lakshadweep, India to brainstorm the impact of climate change on environment. 
The editors are thankful to the generous academic and administrative support 
extended to us by School of Marine Science, Cochin University of Science and 
Technology, Kochi and the Administrator and other officials of Science and 
Technology Directorate of the Union Territory of Lakshadweep. 
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