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Preface

During the recent ten years and more, the large—scale climate anomalies have caused
severe climatic disasters in many countries in the world. According to statistical data, the
global economic losses caused by natural disasters in all the world were about more than 60
billion U.S. dollars in every year, among which 70% was due to weather and climate disas-
ters. 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 cli-
mate prediction, 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 frag-
ile 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 br-
ing huge economic losses in every year. For example, either the particular severe flood oc-
curred in the Huai River basin the and middle and the lower reaches of the Yangtze River
in the summer of 1991 or the severe flood occurred in south China and the southern part of
Liaoning Province and the northern part of north China and the hot and severe drought
occurred in the Yangtze River basin and the Huai River basin in the summer of 1994 had
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 both for society and for
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 occurred in China and its impact on agriculture and management of wat-
er resources, so that a efficient prediction model with the physical bases can be proposed for
the prediction of the disastrous climate, particularly drought and flood, occurred in China.

There are five following research topics in this project

Research topic 1: Study on the observational facts of disastrous climate and the regu-
larity of it’s occurrence and development.

Research topic 2: Study on the formation processes of disastrous climate and its
diagnostics

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
resources

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



This collected papers are the part associated with the studies on the prediction of disas-
trous climate in the series of the collected papers published for the summaries of investi-
gated results of this project, i.e., the content of the third research topic mentioned above.
These papers reflect the studied results of this project on the predictions of the monthly and
seasonal climate variabilities. The content of this collected papers are divided into three
parts: The first part reflects mainly the studied results on the monthly forecasting, particu-
larly on the extended forecasting and it’s prediction experiments, and the seasonal and
extra—seasonal predictions of drought and flood, particularly the prediction of drought and
flood during the fainy season and it’s prediction experiments; The Second part reflects
mainly the studied results on the new coupling climate model developed for climate predic-
tion by this project and it’s prediction experiments; The third part reflects mainly the physi-
cal bases of the monthly and seasonal climate predictions and some problems associated the
climate models.

The object of this collected papers is to promote the exchange between the institute as-
sociated with climate prediction and the operation division of climate prediction. Since the
time written these papers is short, there may be some errors in the collected papers. There-
fore, any valuable comments or suggestions for the collected papers are welcome.

Prof. HUANG Ronghui
Chief Scientist of the Project “KY 8510”7,
the Key Applied Project of Chinese Academy of Sciences
during the 8th Five—Year—Plan
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Foreword

The topic “Study on prediction methods and prediction experiments of disastrous cli-
mate”is the 3rd research task of the key application research project “the prediction of dis-
astrous climate and its impact on agriculture and management of water resources” (No.
KY85—10) sponsored by the Chinese Academy of Sciences during 1991—1995. The main
aims of this research task are to study and experiment on the methods to make short—range
climate prediction on monthly to seasonal time scales and to develop a short —range climate
prediction system which can be applied to operational forecast.

As well known, the study on climate prediction possesses significant importance to the
national economic construction, the peoples” daily life and especially the agricultural pro-
duction. It has become one of the most active research fields in atmospheric sciences at
present and is not only of great academic significance but also of application value. Howev-
er, it is also a very challenging problem which is far from being solved. There are no mature
experience and methods ready for use in the world. Therefore, we take different approaches
for the study of monthly and seasonal prediction respectively. For monthly forecast, the
main direction is to study and develop dynamical extended—range forecast based on fluid
dynamic numerical models; whilst for the seasonal forecast, we seek a hierarchy of ap-
proaches simultaneously, including the development of air—sea and air—land coupled mod-
els and making in—depth research on the dynamics underlying seasonal climate variability
and the interaction between its various components. To achieve the goals and to evaluate
and improve the skills of the prediction methods, we stick to the guiding principles of test-
ing and evaluating our newly developed methods in real—time prediction experiments in the
course of study and apply them into the summer rainy season forecast operation in our
country. The performance is quite satisfactory.

This research task consists of the following seven sub—topics:

1. Numerical prediction of monthly climate anomalies;

. Methods in numerical prediction of seasonal climate and anomalies;

Lt b2

. The development of land—air—sea coupled models and the experiments of disastrous
climate prediction;

4. Physical factors for the occurrance of disastrous climate and sensitivity experiments
of its physical processes;

5. Methods for short—range disastrous climate prediction based on land processes;

6. Synthetic prediction method for draught and flooding and its systematic flow
scheme for operational purpose;

7. Seasonal and multi—seasonal forecast experiments for disastrous draught or flood-
ing climate in rainy season as well as research on ensamble forecast.

Through the combined efforts of the staff members engaged in this project, much pro-



gress has been achieved. This volume reflects a part of the advances from studies during re-
cent years. There are altogether 28 papers, which covers the following three respects: 1) The
prediction experiments for 500 hPa general circulation patterns (or its anomalies) and pre-
cipitation on monthly to seasonal time scales with different models and methods. For ex-
ample , the (monthly) dynamic extended forecast of general circulation by the global spec-
tral model, the prediction of seasonal 500hPa height anomalies by GCMs or time—depen-
dent land—air coupled models; the precipitation forecast for flooding season with ground
temperatures at different depths and seismic data, the comprehensive forecasting of precipi-
tation by Tchebycheff expansion, etc.. At the same time, the comparative experiments have
been done on the impact on extended forecast of the time filtering of initial data, the time
and space filtering during the model forecast and the impact of SST. Also, the time and
space dependence of predictability and numerical schemes to improve the computational ef-
ficiency of forecast models, such as semi—Lagrange and multi—spectral method have been
discussed and tested. 2)The preliminary experiment results of the new GCM, the air—sea
coupled model developed for climate prediction and the soil—vegetation—snow cover model
for land processes in numerical models. The problems in present ocean general circulation
medels are also discussed and some schemes are suggested to solve them. 3)The analysis or
numerical experiment for some basic topics related to monthly and seasonal climate predic-
tion such as the influence of tropical western Pacific SST anomalies in summer on the
Northern Hemisphere blocking; the relationship between the timing of the snow melt on
the Qinghai—Xizang Plateau and the seasonal change; the numerical experiments on the
influence of anomalies of antarctic sea ice on the South Asian monsoon; the comparative
analysis of the relations between thermal and dynamic eftect of the Qinghai—Xizang Pla-
teau and the draugﬁ;i in northwest China. Also,the relationship between short—range cli-
mate variability and the geosphere is inquired into and the “ geocentric theory” for
short—range climate chan ge is proposed.

The editorial group of this volume consists of Ji Liren, Yuan Chongguang, Zhang
Daomin, Yang Yan from the Institute of Atmospheric Physics and Qian Zheng’an from the
Lanzhou Institute of Plateau Atmospheric Physics. Wang Wanwen and Yang Yanxia are
responsible for the computer processing of all the manuscripts and the plotting of some pa-

pers.

Prof. Ji Liren
Supervisor of the 3rd topic of project KY85—10,
the key applied project of Chinese Academy of Sciences
during the period of Five—Year—Plan 1991—1995.
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