Preface

Fundamental to sustainable economic development, functioning of healthy ecosys-
tems, reliable agricultural productivity, dependable power generation, maintenance of
desirable environmental quality, continuing industrial growth, enjoyment of quality
lifestyle, and renewal of land and air resources is water. With growing population,
demands for water for agriculture and industry are skyrocketing. On the other hand,
freshwater resources per capita are decreasing. There is therefore a need for effective
water resources management strategies. These strategies must also consider the nexus
between water, energy, environment, food, and society. With these considerations in
mind, the International Conference on Water, Environment, Energy and Society
(WEES-2016) was organized at AISECT University in Bhopal, MP, India, from
March 15-18, 2016. The conference was fifth in the series and had several objectives.

The first objective was to provide a forum to not only engineers, scientists, and
researchers, but also practitioners, planners, managers, administrators, and policy
makers from around the world for discussion of problems pertaining to water,
environment, and energy that are vital for the sustenance and development of
society.

Second, the Government of India has embarked upon two large projects one on
cleaning of River Ganga and the other on cleaning River Yamuna. Further, it is
allocating large funds for irrigation projects with the aim to bring sufficient good quality
water to all farmers. These are huge ambitious projects and require consideration of all
aspects of water, environment, and energy as well as society, including economics,
culture, religion, politics, administration, law, and so on.

Third, when water resources projects are developed, it is important to ensure that these
projects achieve their intended objectives without causing deleterious environmental
consequences, such as water logging, salinization, loss of wetlands, sedimentation of
reservoirs, loss of biodiversity, etc.

Fourth, the combination of rising demand for water and increasing concern for
environmental quality compels that water resources projects are planned, designed,
executed and managed, keeping changing conditions in mind, especially climate
change and social and economic changes.
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Fifth, water resources projects are investment intensive and it is therefore
important to take a stock of how the built projects have fared and the lessons that
can be learnt so that future projects are even better. This requires an open and frank
discussion among all sectors and stakeholders.

Sixth, we wanted to reinforce that water, environment, energy, and society
constitute a continuum and water is central to this continuum. Water resources
projects are therefore inherently interdisciplinary and must be so dealt with.

Seventh, a conference like this offers an opportunity to renew old friendships and
make new ones, exchange ideas and experiences, develop collaborations, and
enrich ourselves both socially and intellectually. We have much to learn from each
other.

Now the question may be: Why India and why Bhopal? India has had a long
tradition of excellence spanning several millennia in the construction of water
resources projects. Because of her vast size, high climatic variability encompassing
six seasons, extreme landscape variability from flat plains to the highest mountains
in the world, and large river systems, India offers a rich natural laboratory for water
resources investigations.

India is a vast country, full of contrasts. She is diverse yet harmonious, mysterious
yet charming, old yet beautiful, ancient yet modern. Nowhere can we find as high
mountains as snow-capped Himalayas in the north, the confluence of three seas and
large temples in the south, long and fine sand beaches in the east as well as architectural
gems in the west. The entire country is dotted with unsurpassable monuments, temples,
mosques, palaces, and forts and fortresses that offer a glimpse of India’s past and
present.

Bhopal is located in almost the centre of India and is situated between Narmada
River and Betwa River. It is a capital of Madhya Pradesh and has a rich, several
century-long history. It is a fascinating amalgam of scenic beauty, old historic city,
and modern urban planning. All things considered, the venue of the conference
could not have been better.

We received an overwhelming response to our call for papers. The number of
abstracts received exceeded 450. Each abstract was reviewed and about two-thirds
of them, deemed appropriate to the theme of the conference, were selected. This led
to the submission of about 300 full length papers. The subject matter of the papers
was divided into more than 40 topics, encompassing virtually all major aspects of
water and environment as well energy. Each topic comprised a number of
contributed papers and in some cases state-of-the art papers. These papers provided
a natural blend to reflect a coherent body of knowledge on that topic.

The papers contained in this volume, “Climate Change Impacts,” represent one
part of the conference proceedings. The other parts are embodied in six companion
volumes entitled, “Hydrologic Modelling,” “Groundwater,” “Environmental
Pollution,” “Water Quality Management,” “Energy and Environment,” and “Water
Resources Management.” Arrangement of contributions in these seven books was a
natural consequence of the diversity of papers presented at the conference and
the topics covered. These books can be treated almost independently, although
significant interconnectedness exists amongst them.
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This volume contains four parts. The first part deals with some aspects of
climatic characteristics ranging from changes in temperature and sunshine hours to
downscaling to global climate patterns and effects of ENSO and IOD on extreme
rainfall. Part II covers rainfall analysis, including changes in regional rainfall series,
analysis of non-stationarity, summer monsoon, and rainfall scenarios. Impacts of
climate change are treated in Part III. Change point analysis, greenhouse gas
emissions, rainfall variability, water resources variability, and water resources
sustainability are discussed in this part. The concluding Part IV is on low flow and
drought. It deals with the SPI concept and assessment of drought.

The book will be of interest to researchers and practitioners in the field of water
resources, hydrology, environmental resources, agricultural engineering, watershed
management, earth sciences, as well as those engaged in natural resources planning
and management. Graduate students and those wishing to conduct further research
in water and environment and their development and management may find the
book to be of value.

WEES-16 attracted a large number of nationally and internationally well-known
people who have long been at the forefront of environmental and water resources
education, research, teaching, planning, development, management, and practice. It
is hoped that long and productive personal associations and friendships will be
developed as a result of this conference.

College Station, USA Vijay P. Singh, Conference Chair
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