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ATMOSPHERE PROCESS IN HYDROLOGIC CYCLE

Preface

Hydrological cycle is one of the most important material circulations on the earth. It has
close relation to the earth hydrosphere, atmosphere, geosphere and biosphere. Hydrological
cycle brings about the transplant and change of the global water, energy and earth chemical
materials. It moulds landscape, maintains all life over the earth, and supplies mankind with
continuously recycling fresh water. It is the hydrological cycle that makes our planet full of
vigour and vitality.

In the early stage of the civilization history of mankind, there were records about the ob-
servation, thinking and inference on the phenomenon of hydrological cycle of elder genera-
tions. As described in the book titled Lu-Shi-Chun-Qiu which was written in 239 B. C. .
“Cloud and water vapor flow westward in all seasons. Stream flows eastward day and night.
Because the atmosphere is on inexhaustible source of the water and the ground can never be
filled with water, water flow concentrates from small rills into a big stream and land water e-
vaporates and becomes vapor. This is so called the cycle”. It reflected the simple knowledge
about hydrological cycle in ancient time.

The land processes of hydrological cycle, such as the generation of runoff, the infiltration
of rainfall, the dynamics of soil water, the feed and discharge of groundwater, and the tempo-
ral-spatial variation of surface water, have been emphasized in the studies about hydrological
cycle in recent period, but less attention has been paid on the atmosphere processes of the hy-
drological cycle. However, the global circulation of the atmospheric moisture, and its refresh-
ing speed, which is higher than that of any other kind of water bodies on the earth, make it
become the most active water body in the global hydrological cycle. It also makes the atmo-
spheric moisture cycle become the most active process in the whole hydrological cycle.

The atmosphere process in hydrological cycle means the transferring, convergence and
divergence of the atmospheric water vapor, and the exchange of water vapor between atmo-
sphere and underlying surface(ocean, land, ice-snow , forest, etc. ). This process is effected by
some kev factors, such as atmosphere circulation, distribution of ocean-and -land, geographic
latitude, underlying surface. In different region and for different temporal-spatial scale, the
atmosphere process has different features in hydrological cycle. This book is focused on the
basic facts and brief features of water vapor as the followings: content, transfer, divergence
and convergence and balance of water vapor in the atmosphere, water vapor exchange be-
tween land and the atmosphere,and then discuss the climatic background of hydrologic cycle
and its formation in global scale, intercontinental scale, China continental scale, and regional
scale.

In this book, the main materials about the global and the intercontinental scales were ab-
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stracted from published technological documents and conference papers of International Geo-
physical Year (IGY), the International Hydrology Decades ( IHD), the International Hy-
drology Programme (IHP), the World Climate Research Programme (WCRP), the Global
Energy and Water Cycle Experiment (GEWEX) and the International Geosphere and Bio-
sphere Programme ( IGBP), while the materials about China continental and its regional
scales were from the collection of the research results of the author and his colleagues during
the last decade. The experiences and knowledges of experts at home and abroad were also ex-
tracted into this book.

However ,there are some aspects that are insufficient in this book. For example, the re-
cently research results on the global scale are reflected insufficiently; the discussion about the
climatic background of hydrologic cycle and its physic formation are only in brief; although
the basic facts and features of the atmospheric moisture in the hydrological cycle have been
described systematically, the study of the fluid water in the atmosphere and so on is not in-
cluded. The author has been desiring to do some more research works in this field, but it can-
not become reality so far due to the shortage of time and the financial difficulty. As the at-
mospheric moisture in the hydrological cycle is an important research area,and there is no
such a book on this topic up to now, the author wishes to publish this book in order to push
on the researches in this field.

The author wishes to express his sincere appreciation to his colleagues, especially to Dr.
Cui Yifeng for whose works on the studies of water vapor transfer over China, the divergence
and convergence of the water vapor,and the water vapor balance in the atmosphere, to Ms
Zhou Yi, for whose works on the study of the water vapor budget over China, and to Ms
Wang Jinping, for whose works on the study of the water balance in the land-atmosphere sys-
tem. My special thanks to Professor Zou Jinshang,who reviewed the draft of this book very
carefully,and offered many revising suggestions, and to Mr. Jin Yilu, who drew all diagrams
of this book. Finally, the author wishes to thank Professor Wu Sanbao, who always offered his
kind encouragement when the author met difficulties. Without all of these, it is impossible to
complete and publish this book.

Professor Liu Guowei

Nanjing
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