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Foreword Q

Only around sixty years has gone since the subject of Forest Ecological Hydrology put forward. As a new-
ly developed subject focusing on studying the relationship between forest and water, forest ecological hydrolo-
gy shows its apparent characteristics in terms of synthesis, borderline and cut-cross. Before 90s of the 20st
century, researches were mainly on relationship between forest cover and basic factors affecting water yield.
But since then, particularly after entering the 21st century, along with rapid socio-economic development and
growth of population as well as large consumption of natural resources, serious problems emerged in the aspect
of resource, environment, population and development all over the world. The forest ecological hydrology
thus shifted its focal researches to studying the relationship between forest ecosystem and water resources,
harmony between water environment and human life, forest and water, as well as developing theories and
methods for implementing ecological construction program and solving technical problems in production activi-
ties.

For a long time, with the support of the Ministry of Science and technology, the State Forestry Bureau
and Beijing government, the author has been continuously working on researches of forest ecological hydrolo-
gy. In recent years, in-depth work is being carried out to study the relationship between forest and water
(yield, quality and sediment) with additional support from the Key National Foundation for Natural Science
and international technical cooperation such as Sino-German and Sino-Austrian cooperation project. In 1987,
taking the urban headwaters protection forest as the study object, a warm temperate forest ecosystem research
station was established in Miyun County of Beijing jointly by the Beijing Forestry University and the Beijing
Forestry Bureau. Therefore, different researches have been conducted in a long-term basis at the station, i.e.
systematic researches on impact of forest on runoff, water quality and soil erosion in scales of runoff plot,
slope plot and watershed through field observations, sampling analysis, modeling, GIS and 3S technology,
with emphasis on scale and synthetic analysis approaches; in-depth analysis of interception of forest crown and
litter-layer, water flux in soil, process of overland flow of forested slope, water equilibrium of forest ecosys-
tem, with emphasis on process and mechanism analysis approaches; researches on impact of forest on chemical
characteristics of rainfall and on bio-geochemicalcycle of the main nutrient elements, with emphasis on func-
tion and effect analysis approaches; developing the theory of ecologic water requirement of forest, with em-
phasis on ecological and applicable analysis approaches. Based on the previous work, the author tries to sum-
marize his researches results systematically into this book edition. The author hopes this book can contribute
to promoting research in this field and also can play a certain role in implementing the forest ecological con-
struction program of our country.

This book describes the basic theory of process-scale-mechanism-function of forest ecological hydrology
systematically, standing at the front of the subject of forest hydrology in the world and making use of plenty
of first hand data obtained from long-term researches. The book contains ten chapters all together. In Chapter
1, reviewing the research development of forest hydrology in the world, with respect to impact of forest

change on glow yield and on mechanism of watershed flow generation, mechanism of forest in scil erosion con-
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trol, bio-geochemical cycle of forest ecosystem, progress in moeeling researches as well as research status and
trend of ecological water requisement; in chapter 2, through experimental analysis of forest crown interception
»describing the hydrological mechanism of forest crown and ground cover based on studies on hydrological
mechanism of forest crown and litter; in chapter 3, analyzing the impact of forest on overland flow of natural
slope and watershed scame; in chapter 4, developing the theory of ecological water requirement of foresu and
conducting the calculation and analysis of ecological water requirement, as well as prediction of ecological wa-
ter requirement; in chapter 5, discussing the impact of forest of runoff plot, natural forested slope and experi-
mental watershed on soil erosion and sediment generation, and the spatial scale effect of forest on soil erosion;
in chapter 6, establishing the soil erosion model of expesimental watershed and also the modeling and verifica-
tion of soil erosion process of forested watershed; in chapter 7, discussing the impact of forest on rainfall
chemical characteristics based on analysis of atmospheric rainfall chemical characteristics, rainfall pattern of
forest, rainfall chemical characteristics in forest ecosystem, chemical characteristics of infiltrating water of for-
est soil, chemical characteristics of shallow groundwater and river intersect under monitoring, comparison of
chemical elements characteristics among river flow, underground water and atmospheric rainfall; in chapter 8,
analyzing the bio-geochemical cycle of the main nutrient elements of Robinia pseudoacacia, pine and chestnut
forest and comparison among different type of forests; in chapter 9, discussing the assessment of impact of
forest on water quality; in chapter 10, analyzing the response of hydrology on land use and forest vegetation
change.

No doubt, there are still many other aspects of theory and practice of forest ecological hydrology under
exploring. Obviously, deepening research will play an active role in promoting the theory system development
and application of forest hydrology. The author sincerely hopes that the publication of this book can attract
more attention and support to this scientific subject, and also expects the book can benefit those expertise and
scholars working on forest ecological hydrology and relevant fields, in order to increasingly promote the devel-
opment’ of this significant science into a new stage.

The accumulation of the data referred to the book actually reflects the author’s work on researches and e-
ducation for postgraduates. During this period, the author has obtained valuable guidance from the academi-
cians of Mr. Guan Junwei, Mr. Shen Guofang and Mr. Jiang Youxu, professors of Mr. Zhu ] inzhao, Mr.
Yin Weilun, Mr. Zhou Xincheng and Mr. Yu Zhimin. Here, the author expresses his gratitude to all of them.

The publication is financed by the State Publication Foundation, “ Tenth Five-Year Plan” National Key
Projects in Science and Technology (Grant No.2001BA 510 B 02 —02) and the project of the Commercializa-
tion of Agricultural Research Findings(Grant No. 02 EFN216700779) . Due to the complex of forest ecological
hydrology research and the author’s limitation in his knowledge and capability, the book is far from perfect,

thus comments and suggestions are always welcome.

Prof. Dr. Yu Xinxiao
Beijing, May 2004
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