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ABSTRACT

In this book, the status and advance of research work, both at home and
abroad, are summerized comprehensively in three aspects of climate ¢i drought and
flood, i. e. rules of occurrence, causes of formation and f{forecasting. Some prob-
lems in these aspects, furthermore, are presented and some suggestions for future
research work are also put forward, Many arguments meniioned in the papers of
this book are research achievements obtzined from authors themselves in past
years, which have produced certain influences at home and abroad,

It is of reference for meteorological operational personnel, teachers and stu-
dents in meteorological colleges, and meteorological researchers, Furthermore, it
can also be provided to some enterprices for setting their plan of econmomic deve-
lopment, deploying the industral production, and so on.
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PREFACE

Climate is one of the important living conditions for human beings and
all kinds of living creatures, Climate can exert great influences on industrial
and especially on agricultural productions, as well as on human’s life all
over the world, The human activities, in return, can strongly affect the cli-
mate,

Climate is changing all the time in various time scales and sometimes:
with large amplitudes. In past ten years or more, sustained large-scale cli-
mate anomalies, such as drought,flood,extreme warm or cool weather, occurred
successively in various parts of the world., They brought severe damages and
economic losses to many countries, Mankind is now also conironted with the
serious threats of deterioration natural environment, which will have profound
influence on climate, To predict the trend of climate change and prevent cli-
mate from further worsening become an important task of worldwide scientific
researcher, As an element of natural environment,climate affects the others (e,
g.» the biosphere)., And the other elements, in return, have important feed-
back effect on climate, Moreover, the problem becomes more complex because
of the influences of human activities, e, g., the greenhouse effect caused by
increase of CO2 and other trace gases in the atmosphere, deforestation and
others, Hence, the problem of climate change and its effect on environment
is not only very important in basic theory, but also very practical especially
for social or economic planning, For these reasons, WMO has designed a
World Climate Research Program (WCRP) and it now goes into implementation
stage,

Our country is located in East Asia,which is one of the regions with sig-
nificant climate variability and anomalies in the world, Almost all kinds of
the larger climate anomalies which have occurred in other parts of the world
can occur in our country, The ones which cause very large scale and severe
damages are the droughts and floods in Yangtze River and Yellow River Vall-
eys where our economic centres are located, Their occurrence can cause strong
impact on our national economic constructions, Therefore, the research of
droughts and floods in the two valleys is of very important significance, both
academically and economically,

The final goal of this research project aims to increase our ability to fore-
cast them, Based on historical records, the occurrence of droughts eor floods
is not periodic, In a long time interval, say several decades or longer, the
occurrence frequency may sometimes be higher or sometimes lower, If we can
identify whether we are in the period of higher {requency or lower, that
means if we know our climate background, it would be helpful for the climate
forecasting. After knowning the climate background, then the following thing
is to make forecast. For this, we must make efforts to {ind the physical
causes for the occurrence of drought or flood., Of course, our eyes are focused
on the Yangtze River and Yellow River Valleys, However, the climate in one
region is closely related to that of other regioms, The climate anomalies in
one area is often closely related to those in several remeote areas, This



phenomenon is called teleconnection., Thus the contents of our teleconnection
research are to find out what areas are teleconnected with the Yangtze River
and Yellow River Valleys,how the teleconnected phenomena start and end,and
what are the physical causes, During the recent years, a lot of research about
those have heen performed,and some important links are found. For instance,
we found that the following factors may have significant effects on the drou-
.ght and flood in the Yangtze River and Yellow River Valleys: the convective
-activities over the waters around Phillippins, the thermodynamic state over
the Qinghai~Xizang Plateau, the variations of sea surface temperature in the

Pacific (especially the El Nife), large-scale covers of ice and snow in the
Northern Hemisphere, other processes on the ground surface, etc, From these.
more penetrating research on the occurrence and development of these pheno-
mena, and their effects on the drought and flood in the Yangtze River and
Yellow River Valleys, will be done, Besides we expect to find more influ-
-ence factors, Of course, to perform simulations and sensitive experiments with
GCM is necessary in our project, Finally, we shall study more useful methods
of prediction of droughts and floods in the two basins, especially the methods
based on our findings,

Based on the train of thoughts mentioned above, we have set up six re-
search topics in our research project of drought and fleod.

In order to proceed from what we have already known about various as-
pects of the drought and flood in Yangtze River and Yellow River Valleys,we
organized six panels connected with the six topics and made a comprehensive
review of the past work. This book is the result of this review, The papers
in this book contain also the authors’ own research results during recent
years, This book may be looked as a synthetical work which comprehensively
.and systematically demonstrates the advances in climate research on drought
and flood, We hope that its publication will be of some help to promote the
study on the disastrous climate and to raise some ability to forecast the cli-
mate of drought and flood in our country,

There are 18 papers in this book, They are categorized to three parts:
the rules of occurrence of the drought and flood,the causes for their formation,
and the forecasting, Because of being pressed for time, there must be some
incorrect points, We will sincerely thank those who will point out and cor-
rect our mistakes,

This book is the first publication about our research project on the cli-
mate of drought and flood in the two big river basins. With our further re-
-search, we shall publish succesively more books about our collected works and
dreatises,

All these papers in this book have been collected and processed by Mr
Chen Yuxiang, She also assisted Prof, Huang Ronghui in revising and editing
them,

Ye Duzheng
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