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Preface

The impacts of human activities on the earth surface have been made at such an
unprecedented scale and speed that a new geological epoch, anthropocene, has occurred.
With increasing desertification, river drying-up, groundwater depletion, wetland degradation,
climate change and biodiversity loss, it is recognized that catchment systems are coupled
human-nature systems, which are influenced by both the human and natural drivers.
Socio-hydrology, a new science emerging in 2012, aims to explain the dynamics and
co-evolution of the coupled human-water systems. Studies on socio-hydrology have been
reported from the hydrological perspective, co-evolutionary perspective and integrated
catchment management perspective, but an important limitation in current literature is lack of
approaches to quantify the factors of societal system and to integrate the theories from natural
science and social science.

Theory and Practice of Socio-hydrology investigates the mechanism of co-evolution of
the human-water relationship from the inter-disciplinary perspective. It systemically develops
the methods of quantifying the factors in societal systems to address the limitation of current
development of socio-hydrology. This book for the first time innovatively proposes the
special and generalized theoretical frameworks of socio-hydrology. It focuses at catchment
scale but at several temporal scales of decades, centuries and thousands of years. This book
puts same emphasis on both theoretical innovation and practical cases. It takes the Hei River
Basin in North-western China and the Murray-Darling Basin in South-eastern Australia as
case studies to unravel the co-evolved mechanism of societal system-hydrological system-
ecological system at catchment scale. This book provides a new pathway for solving the
human-water contradiction.

This book includes four sections of twenty-four chapters.

Section one is the research progress and theoretical development of socio-hydrology,
consisting of four chapters. Chapter One introduces the development of socio-hydrology,
Chapter Two analyzes the development of socio-hydrology based on the papers on
socio-hydrology in the Web of Science with the biblio-metrical approach. Chapter Three
proposes a special socio-hydrological theoretical framework, Chapter Four proposes a
generalized socio-hydrological theoretical framework.

Section Two is the methods for development of socio-hydrology, including three
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chapters, Chapter Five to Chapter Seven. Chapter Five develops a method of quantifying
societal values on water with the mapping knowledge domains approach. Chapter Six
introduces the content analysis approach for quantifying the social factors from historical
documents, and develops news media sampling techniques for subjects that require long
timeframes and emphasis on content analysis. Chapter Seven systematically reviews the
characteristics of hydrological proxy data, and the principle and methods of hydrologic
reconstruction with these proxy data.

Section Three is the practices of socio-hydrology. It comprises of three sub-sections.

The first sub-section is about societal values on water. Chapter Eight develops an
understanding of the evolution of newspaper coverage of water issues in China by analyzing
water-related articles in a major national newspaper, the People’s Daily, over the period
1946~2014 using a content analysis approach. Chapter Nine investigates farmers’ value on
water for social security, economic development and ecological sustainability in Zhangye City
of the Heihe River Basin with a questionnaire based interview approach. Chapter Ten
examines newspaper articles in Australia’s The Sydney Morning Herald from 1843 to 2011 to
observe the evolution of media coverage on water issues related to sustainable water resources
management.

The second sub-section is water policy and management covering seven chapters.
Chapter Eleven documents the evolution of institutions and systems of water management in
the Heihe River Basin in the historical period and summarizes the existing problems of water
resource management systems in this river basin. Chapter Twelve divides the water resources
utilization of the Heihe River Basin in the history into four stages. Chapter Thirteen
investigates the evolutionary history of agricultural and water technology in the Heihe River
Basin with WanFang Data and CNKI databases. Chapter Fourteen unfolds the trajectory of
China’s water policy over time between 1949 and 2014 by analyzing the water related laws,
administrative regulations and regulatory documents issued by the State Council and its
ministries. Chapter Fifteen develops an index evaluation system on water-saving society
construction with the analytic hierarchy process approach and applies it in Zhangye City.
Chapter Sixteen introduces the development, policy and institutional history of water
resources in Australia and highlights the experiences from which China can learn. Chapter
Seventeen provides a historical assessment of water governance institutions in the Murray-
Darling Basin from the published work with a quantitative indicator assessment system.

The third sub-section is the co-coupling between hydrological system, ecological

system and societal system at catchments, including six chapters. Chapter Eighteen develops a
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water resources pressure indicator system including water resources quantity pressure, water
resources economic pressure and water environmental pressure to assess water resources
pressure index in the Heihe River from 2000 to 2010.Chapter Nineteen simulates the
hydrological response to land use change in the Heihe River Basin, and identifies the trade-off
between agricultural development in Zhangye catchment and environmental sustainability in
Ejina oases. Chapter Twenty investigates the historical process of oasis evolution in the Heihe
River Basin. Chapter Twenty-one reconstructs the change processes of water generation in
upstream, water use for crop production in the middle reach and water supply to lakes in
lower reach in the past 2000 years using historical analysis and hydrological reconstruction
methods. Chapter Twenty-two proposes a socio-hydrological water balance framework by
partitioning total evapotranspiration (ET) at catchment into ET for socital system and ET for
natural ecological systems, and establishing the linkage between the changes of water balance
and its social drivers and resulting environmental consequences in the Murray-Darling Basin
(MDB) over the period 1900~2010. Chapter Twenty-three quantifies the evolution of societal
value of water resources for supporting economic development versus those supporting
environmental sustainability in Australia over a period of 169 years and discussed the
co-evolution of societal value on water with hydrological system and ecological system.

Section Four is the conclusion of this book. Chapter Twenty-four, the final chapter,
briefly summarizes the contents of this book. The theory, methods and practices provided in
Theory and Practice of Socio-hydrology provide a roadmap for further development of
socio-hydrology. In addition, authors argue that an integrated methodology based on the
Netwonism, Darwinism, and Historical and Dialectic Materialism is needed for the
development of socio-hydrology in future.

We would like to acknowledge that the research work included in this book are
financially supported by the Natural Science Foundation of China through the project
91125007 and the Australian Research Council through ARC Future Fellowship -130100274.
We would like to give our special thanks to Professor Cheng Guodong, Professor Fu Bojie,
Professor Song Changqing, Professor Li Xiubin and Professor Xiao Honglang for their

valuable advice on the research implementation included in this book.

Wei Yongping and Zhang Zhiqiang
Feb, 2017
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