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ABSTRACT

This book is one of a series of publications coming out from the top project “Studies on
Structure and Function of Forest Ecosystems in China” which is sponsored by the Ministry of
Forestry and the National Natural Science Foundation of China(Project No. 9390011). The
book is based on case studies of forest ecohydrology from nearly twenty forest ecological re-
search stations distributing in different geographical zones in China but are largely oriented
to make comparative and comprehensive analyses of ecohydrological functions of forest e-
cosystems at regional and national scales by combining approaches from controlled forested
catchment, small-scale watershed to large-scale watershed. The topics presented in the book
include: rainfall interception, water cycle and its relationship with nutrient cycling, evapo-
transpiration and energy conversion, effects of forests on regulation of runoff and flood wa-
ter, water quality, water resource and forest productivity . effects of disturbance and climate
change on ecohydrological function, simulation of ecohydrological function and ecohydrologi-

cal effect evaluations for small foresat watershed.



PREFACE

Water is a source and constitute of all living things on the earth and plays an important
role in global biogeochemical cycles. atmospheric circulation, climatic environment and evo-
lution and dynamics of biosphere and geosphere. Water and forests are closely related and
mutually influenced through various physical, chemical and biological processes within an
ecosystem. Theirr complicated interactions make a great contribution to creating water cycle
by which mass circulation is driven and energy flow occurs. Furthermore, these ecological
processes affect compositions, structures and functions, and dynamic balances of atmosphere
and soils. Forest ecohydrological functions refer to effects of forests on redistribution of rain-
fall, water conservation, water purification,protection of water and soil erosion, regulation
of flood and runoff, as well as mitigation to drought and water logging. Therefore, the
development and enhancement of forest ecohydrological functions are considered to be critical

to ensure human living and healthy environments, as well as sustainable development of so-

cial economy.

With increasing population and development of urbanization, human needs for explo-
ration and utilization of forest resource are increasingly amplified and this results in forest
damage. shifts from forest to cultivation, drainage of wetlands, agricultual irrigation, air
pollution and climate change, etc. These anthropogenic activities will disturb equilibrium
among evaporation, surface runoff and recharge of underground water, and alter natural
runoff and evaporation processes and consequently lead to water and soil erosion, water pol-
lution, drought and desertification. and frequent flood and storm catastrophes followed by
famine and human suffering in many of the areas of China where forest hydrological functions
have been neglected and misused during the past several decades. This is increasingly con-
cerned throughout China and at the same time. it stimulates extensive research in the field of

ecohydrological functions of forest ecosystems.

Ecohydrological function research of forest ecosystems in China was initiated in the mid-
dle of 20th century, but the extensive work was made after 1970s. Since 1970, a nunber of
forest ecological stations have been founded all over the country, covering from boreal zone
10 tropical zone and they offer the most favorable conditions to study the characteristics of
ecohydrological functions of forest ecosystems depending on different physiographical envi-
ronments. These forest ecological stations have long been making observation and measure-
ments of forest hydrological processes in terms of rainfall interception, soil water dynamics,

water cycle, water quality, as well as regulation of flood and runoff, and a large amount of



available hydrological data information from case studies in each station has already accumu-
lated up. Their individual efforts over the past 20 years provide a solid basis to make compar-
ative and comprehensive analyses of forest ecohydrological functions at regional and national

scales which are highly addressed and are main focus to be explored in this book.

By combining approaches from controlled forested catchment, small-scale watershed to
large-scale watershed, the following issues in relation to forest hydrology are studied in this
book (i)rainfall interception, water cycle, water and soil conservation, effects of forests on
regulation of flood, water quality and redistribution of runoff; (ii)relationship between wa-
ter cycle and nutrient cycling, and between evapotranspiration and energy conversion; (iii)
impacts of disturbances and climate change on ecohydrological functions of forest ecosys-
tems; (iiii)modeling forest hydrological factors and prediction of the likely changes in hydro-

logical functions of forest ecosystems under climate change.

This book presents results of “Ecohydrological Function Research of Forest Ecosystems
in China” which is one of six subprojects under The top project “Studies on Structure and
Function of Forest Ecosystems in China” funded by National Natural Science Foundation of
China (project No. 939001). The book is the most systematic and comprehensive publicaticn
concerning recent advances and achievements in forest hydrology in China and its publication
resulted from joint efforts made by several relevant governmental agencies, including The
Ministry of Forestry, The Chinese Academy of Sciences and the other departments which
had made considerable financial contribution to forest ecosystem research, and also by many
forest ecological stations that have done long-term forest hydrological observation and mea-
surements. Although we had made every attempt to scale up research results from case stud-
ies to regional or national scope, our targets have not perfectly reached what we expected due
to many limitations we encountered in the study, i.e. unperfected distribution of forest eco-
logical stations, unsophisticated observational equipment, uncoordinated methods, unauto-
matic and unstandarized data-collecting, as well as inadequate funds. However, our endeav-
ors have actually acted as a pioneering exploration and a accelerator for development of forest
hydrology in China. It is our hope that defects and unsatisfications occurred in this book are
expected to be improved, replenished and revised in future network research on forest hy-
drology and this publication will play an active role in promoting the development of forest
hydrological network research from qualitative description to quantitative analysis, from iso-
lated and static processes to systematic and dynamic processes, and from individual case

studies to regional, national or even international scale.

The book is consisted of 5 parts and 17 chapters which are organized in a logical se-
quence. The contributors of this book ,who have long been engaged in forest ecosystem re-

search associated with forest hydrology in China, are listed as follows ; Professor Shirong



.y s

Liu, Associate Professor Yuanguang Wen, Assistant Professor Bing Wang, Assistan Profes-
sor Guangyi Zhou, Assistant Professor Bufeng Chen, Assistant Professor Chunyang Li, As-
sistant Professor Zhongmin Wu and Assistant Professor Chengbiac Huang. The editor would
like to extend his sincere thanks to the many authors who have devoted their valuable time
and vigorous energy to make generous contributions to this publication and also to Professor
Youxu Jiang who is a chief coordinator of the top project for his enthusiastic instruction and
critical comments on this book. Special appreciation is extended to the Ministry of Forestry,
P.R. China and the National Natural Science Foundation of China for their financial assis-
tance to many forest ecological stations which have carried out long term forest hydrological
research. Mr. Changan Yuan of Guangxi Forestry College, Guangxi Agricultural University
assisted in the early stages of preparing this book and in the editing work. Finally, the editor
is especially grateful to the following forest ecological research stations for their great contri-
butions of original data and materials which have been employed to make comprehensive
analyses in this study; Hianan-Jianfengling tropical forest ecological station, Guangdong-
Dinghushan nature reserve ecological station, Yunnan-Ailaoshan forest ecological station,
Hunan-Huitong forest ecological staion, Jiangxi-Dagangshan forest ecological station, Zhe-
jiang-Wuchaoshan subtropical forest ecological station. West Shichuan-Miyaluo subalpine
forest ecological station, Shanxi Qinling-Huoditang forest ecological station, Gansu-Qilian-
shan water-protecting forest ecological station, Shaanxi-Taiyue forest ecological station,
Beijing forest ecological station, Jilin-Changbaishan forest ecological station, Heilongjiang-
Maoershan forest ecological station, Heilongjiang-Laoshan man-made forest ecological sta-
tion, Heilongjiang-Liangshui nature reserve ecological station, Inner Mongolia-Genhe boreal

forest ecological station.
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