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Preface

During the recent ten years and more, the large-scale climate anomalies have caused se-
vere climatic disasters in many countries in the world. According to statistical data, the
global economic losses caused by natural disasters in the world were about more than 60 bil-
lion U. S. dollars in every year, among which 70% was due to weather and climate disasters.
Therefore, the predictions of climate variabilities have become one of the important scientific
problems which are attracting scientific field’s attention now. For the sake of climate predic-
tion, the centers for climate prediction are established in many countries, which focus on the
studies on the prediction of climate variabilities. Our country is one of the vulnerable climate
regions and is in the East Asian monsoon area, therefore, the climate anomalies often occur,
and drought and flood disasters are frequently caused there. These disasters bring huge eco-
nomic losses in every year. For example, the particular severe flood occurred in the Huaihe
River basin and middle and lower reaches of the Yangtze River in the summer of 1991, the
severe flood occurred in South China, the southern part of Liaoning Province and the north-
ern part of North China and the hot and severe drought occurred in the Yangtze River basin
and the Huaihe River basin in the summer of 1994 which caused the economic losses of about
100 billion RMB and more. Therefore, the study on the prediction of climate variabilities is a
huge beneficial work for both society and economy.

Due to the severity of drought and flood disasters and the urgency of developing the
study on climate prediction, Chinese Academy of Sciences carries out a key application re-
search project “The prediction of disastrous climate and its impact on agriculture and man-
agement of water resources” (No. KY 85-10) during the period of the 8th five-year plan.
This project focuses on the deep study on the regularity, cause and prediction of the main
disastrous climate occurring in China and its impact on agriculture and management of water
resources, so that an efficient prediction model with physical bases can be proposed for the
prediction of the disastrous climate, particularly drought and flood occurring in China.

There are five following research topics in this project;

Research topic 1: Study on the observational facts of disastrous climate and the regulari-
ty of its occurrence and development.

Research topic 2; Study on the formation processes of disastrous climate and its diag-
nostics

- Research topic 3: Study on the prediction method and prediction experiments of disas-
trous climate

Research topic 4: Study on the impact of disastrous climate on agriculture and water re-
sources

Research topic 5; Study on an application system of the observed data base for disas-
trous climate.

This collected papers are the part associated with the studies on the causes and forma-



tion processes of the disastfous climate occurred in China in the series of the collected papers
published for the summaries of investigated results of this project, i.e. , the content of the
second research topic mentioned above. The results investigated on the relation of the disas-
trous climate to atmospheric circulation anomalies, external forcing effects, such as the Ti-
betan Plateau, the snow and ice covers, the thermal effect of ocean and land surface process-
es etc. are included in the collected papers. This collected papers have an important meaning
for the understanding of the formation of the disastrous climate occurred in China and for the
proposing a new forecasting approach.

The object of this collected papers is to promote the exchange between the institute as-
sociated with climate prediction and the operational divisions of climate prediction. Since the
time written these papers is short, there are maybe some errors in the collected papers.

Therefore, any valuable comments or suggestions for the collected papers are welcome.

Prof. HUANG Ronghui

Chief Scientist of the Project “KY85-10”,

the Key Applied Project of Chinese Academy of Sciences
during the 8th Five-Year-Plan
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Foreword

The topic“Stuby on the formation processes of disastrous climate and its diagnostics”is
the 2nd research task of the key application research project“The prediction of disastrous
climate and its impact on agriculture and management of water resources”(No. KY85-10),
supported by Chinese Academy of Sciences during 1991—1995.

The study on disastrous climate prediction possesses significant importance to the na-
tional economic constructions, social development and human’s life. In fact it has became
one of the most active research fields in the earth sciences right now. In order to raise the
ability to forecast the disastrous climate, it is necessary to develop a hierarchy of effective
prediction methods, including statistical methods and physical models. For this, we must
make efforts to diagnose and analyse the physical causes and precesses for occurrence and
development of disastrous climate and find the useful rules and clues for its forecasing.
These are the central contents of our research tasks. Based on the present status of relevant
researches at home and abroad and our own work, we have set up the following sub—tasks:

1. Influence of persistent anomalies of atmospheric circulation, including monsoon
circulation, on disastrous climate:

2. Effects of snow cover over the Qinghéiﬁ(izang Plateau and polar ice cover on dis-
astrous climate;

3. Relations of .ocean thermodynamic effect and air—sea interaction to disastrous cli-
mate;

4. Connections of land surface process and air—surface interaction with disastrous
climate.

A lot of deep researches about the above 4 sub—tasks are carried out during the recent
years since 1991. In the course of work we make the widest possible use of new concepts
and advanced methods and analyse the climate anomaly events as many as possible. espec-
ially the typical cases causing severe drought and flood in Yangize (Changjiang) and Yellow
(Huanghe) River Valleys. We try to reveal the relations of the persistent anomaly of atmos-
pheric circulation and the interannual varability of monsoon activity to climate anomalies
and to clarify the physical processes of occurrence and development of climate anomalies
and their connections with the low and very low frequency oscillations in atmosphere, the
thermodynamic state over the Qinghai—Xizang Plateau, the marine anomaly heating, the
large—scale covers of ice and snow and other processes in the land surface, etc. The major
purpose of all these researches is to seek more influence factors and some forecasting links
and provide reliable researches is to seek more influence factors and some forecasting links
and provede reliable scientific evidence for further improvement of disastrous climate pre-
diction. Besides, in order to test and verify our findings, we apply them to the experiment
prediction of rainy season rainfall in China which is conducted in spring of each year and



receive good effect.

This volume is partial research results of our task, altogether 35 papers. The main con-
tents included in the atmospheric circulation aspect are the processes of development and
maintenance of blocking high in summer, the relationship between winter monsoon in East
Asia and summer droughts and floods in Changjiang—Huaihe River Valleys and the physi-
cal processes of their connection, the possible mechanisms of ENSO formation and a varie-
ty of its relations to East Asia Meiyu etc. In the aspect of air—sca interaction, there are
some research results by using the subsurface water temperature(in tropical western Pacific
and South China Sca) and the ocean—atmosphere heat transfer(in Kuroshio and Gulf
Stream regions) instead of the sea surface temperature to seek new methods and ways of
prediction. Besides, some interesting results are also obtained about effects of the
Qinghai—Xizang Plateau and the air—surface interaction.

The papers in this volume basically reflect the research advances of our sub—tasks dur-
ing the earlier years. The work conducted during the later years will be published in the sec-
ond volume.

The editorial group of this volume consists of Chen Lieting, Song Zhengshan, Zhu
Baozhen, Peng Jingbei and Weng Xuechuan. The map—making of some papers and the
processing of all manuscript input on computer are accomplished by Wang Wanwen and
Yang Yanxia.

Prof. Chen Lieting

Executive of the 2nd topic of project KY85-10,

the Key applied roject of Chinese Academy of Sciences
during the period of the 8th Five—Year—Plan
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