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Foreword

The Indian subcontinent experiences mainly four seasons. Among them, the
Southwest monsoon season (June to September) is the most important season as it
contributes 70-90 % of the annual rainfall over the country. However, the northern
parts of the country and neighboring Pakistan also experience a wet season during
the winter, due to the passage of western disturbances, winter weather systems mov-
ing eastwards across the region. This season is very important as it plays an major
role in the winter crop (Rabi) production and hydrology over the region. This region
has a complex topography due to the Himalayas. The weather systems moving
across this region interact with this complex topography and lead to more complex-
ity to the dynamics and predictability of weather systems. The synoptic features and
dynamics of these weather systems were not explored in the past due to lack of
adequate observations and modeling efforts. Over the years, our understanding of
these winter weather systems has improved substantially due to improvement of
observational networks over the region and systematic modeling efforts. Better
understanding of these systems has also helped to improve weather prediction skills
over the region, which is reflected in the operational weather forecasts issued by the
India Meteorological Department.

In concert with these developments, this book Western Disturbances, An Indian
Meteorological Perspective by Prof A.P. Dimri and Dr. Chevuturi will prove to
bridge an indispensable knowledge gap for earth scientists at all stages of their
careers, from undergraduate students to the professionals. Western disturbances in
the context of Indian meteorology are an important weather phenomenon which in
the current context of climate change has gained importance due to its influence on
the Himalayan snow cover, glaciers, northern Indian river feed, agriculture, etc.
This book will provide readers with a broad perspective on development and inter-
pretation of physical, dynamical, and thermodynamical processes associated with
winter weather systems over the Indian subcontinent. The description accompanied
by numerous illustrations sufficiently provides concise deliberations for established
researchers and also policy makers. The book provides most adequate composite
integration of available references right from the last decade to the latest.



vi Foreword

In the first chapter of the book, updated understanding on structure and evolution
of western disturbances is provided. This chapter provides more comprehension
than many other treatments on the subject. With the advent of computational facili-
ties, observational reanalysis, and numerical methods, constructing the natural envi-
ronment became much easier. Simulations of the atmospheric flows/interactions are
better understood and explained with such efforts. Chapter 2 dwells into those
details and synthesizes efforts carried on this direction with the latest positioning. In
the recent decade it is observed that midlatitude westerlies have strengthened their
interactions with other seasonal weather systems. Chapter 3 deliberates on factors
leading to such interaction and their effect. It is one of the important aspects in the
context of recent global changes. In Chap. 4, discussion on western disturbances
embedded within large-scale westerlies is provided. In the context of global change,
this is one of the most important aspects providing understanding of large-scale
flows affecting the life cycle of weather systems. In the fifth chapter, the western
disturbances and their impacts and climate change issues are discussed. Prof. Dimri
and Dr. Chevuturi have provided here an excellent summary on the Indian winter
weather systems at different spatial and temporal scales. I believe this book will be
an excellent reference for students, professionals, and policy makers on the winter
weather systems over India.

Indian Institute of Tropical Meteorology M. Rajeevan
Pune, India
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Preface

Meteorology, climatology, and atmospheric sciences have been extensively studied
over India. But sometimes, a unified compilation of such an extensive knowledge
resource base is lacking, which may result in gaps in the information flow. With
India having a vast and heterogeneous geography, it is imperative to have detailed
understanding of its intricacies. This book comprehensively reviews a weather phe-
nomenon impacting the Indian subcontinent. Western disturbances (WDs), the win-
tertime precipitating events, are the focus of this book. This book can be used as a
reference by students, professors, and other research scholars to achieve a detailed
understanding on the subject. Other than its importance in terms of a meteorological
phenomenon, WDs as precipitating events have significant consequences on the
ecology and the socioeconomy of the region. Overall this book answers the ques-
tions of what/when/why/how about the WDs. This book defines WDs and details
the physical and dynamical understanding of their structure and migration. It also
includes the causes and impacts with detailed illustrations and various case studies
for a clear understanding of the subject.

The book’s visualization and conception came about during our research tenure
that focused on the Himalayan climate. Wintertime precipitation over the Himalayas
and northern India is a very interesting topic and has not been comprehensively
researched. So many research questions on the topic are still unanswered. Further,
most of the research is available in older formats that are not easily accessible.
Without a review or a textbook understanding of the topic, intensive research on the
topic is challenging. Thus, we came to believe that such a book would be a require-
ment in this field of research, especially from the point of view of young research-
ers. All of these reasons compelled us as researchers to write this book. During the
course of writing, we grew as authors and researchers. Despite our previous experi-
ence on the topic, while doing the researching behind this book, our knowledge
grew as new information was uncovered. It was a uniquely interesting learning
experience for us.

We would like to express gratitude for the scholastic support of the various
experts whose peer-reviewed papers and other research work has been used and
referred to in this book. Acknowledgment is indeed due to the different sources of

vii
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observational datasets that have been properly cited within the book. We would also
like to thank our editor at Springer Petra van Steenbergen and our publisher Springer
for making this book possible. We convey our appreciation for the reviewers for
their suggestions and comments that helped us in improving the book. Last but not
the least, we would also like to thank our colleagues, friends, and family who sup-
ported us in our endeavor and helped us during our journey.

New Delhi, India A.P. Dimri
Amulya Chevuturi
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