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NATIONAL DEVELOPMENTS

RELATION BETWEEN S&T, OPEN DOOR POLICY STRESSED

Tianjin KEXUEXUE YU KEXUE JISHU GUANLI [SCIENTIOLOGY AND MANAGEMENT OF SCIENCE
AND TECHNOLOGY] in Chinese No 10, 12 Oct 84 pp 11-12

[Article by KEXUEXUE YU JISHU GUANLI's commentator: "The Relation Between
S&T and the Open Door Policy"]

[Text] In the work conference on scientific research units sponsored by the
Tianjin City Science Committee, a very significant question was raised. This
was the relation between the systematic reform on the S&T frontline and the
open door policy. This is a very good as well as a significant question
which deserves general attention and further study.

Comrade [Zhao] Ziyang pointed out that systematic reform and the open door
policy are two important events on the current economic frontline. The rela-
tion between them is obviously very close.

To Begin With, We Should Study and Understand the Influence and Requirements
Which the Open Door Policy Has on the Systematic Reform of S&T. The goal

of our open door policy is to introduce advanced and appropriate technology
and experiences in scientific management, to utilize foreign funds and to
make them serve the acceleration of the construction of modernization. Dur-
ing this activity, scientific research units are responsible for making sci-
entific suggestions on what advanced and appropriate technologies to intro-
duce. They are responsible for providing help and support to bring the
introduced technologies into full play. They are especially responsible for
carrying out "introspective' studies on the introduced technologies in order
to redevelop and recreate new achievements which "originate from the intro-
duced technologies but are better than them." Introducing advanced and
appropriate technologies will also accelerate our development in production.
This, in turn, will necessarily pose more demands on S&T and will encourage
scientific research units and scientists and technologists in carrying out
higher level and more difficult studies. Besides, introducing advanced tech-
nology will bring new pressure upon scientific research units. Research
which is of a lower quality, is redundant or very costly and of little bene-
fit will have more difficulty existing. Scientists and technologists who
are conservative or whose knowledge is out-of-date will have problems adapt-
ing to the demands of the new situation. In the open door policy, thanks

to the introduction of the advanced and appropriate technologies and experi-
ences in scientific management, the "vertical comparison method" and the



regarding scientific research '‘achievements from "one's own history," old
customs in which one can be easily satisfied by ''some progress" will be
smashed. Instead, people will have to carry out "horizontal comparison' of
oneself with '"the reality" of other people and see clearly one's own defi-
ciencies. Thus, the pressure of the advancing times will form a sense of
immediacy which will "force people to wake up suddenly." All this tells

us that the open door policy has great influence on and demands a great deal
from the reform of the S&T system. Both the influences and demands are
positive ones. Currently, the pace of the open door policy in S&T has be-
come not bigger, but smaller. We should consider the "open door" as a long-
term or even permanent policy. Only when we have adequate understanding of
the policy, can we think more enthusiastically about how we should adapt

the reform of the S&T system to the new situation. »

Secondly, We Should Recognize and Study the Function and Significance of the
Reform of the S&T System on Open Door Policy. The S&T system indicates the
overall structural condition of the social business system of S&T and the
relation between its component parts. The content of the S&T system includes
the management of different levels; the arrangement of research organizations;
the handling of the leading and guiding relationship among vertical and hori~
zontal organizations as well as their sharing and cooperative relationship;
the determination of each organization's responsibility, power and interest
as well as its style and method of management. The nature of the S&T

system is reflected in the comprehensive social structure of the
relations of production and the superstructure of S&T affairs. It has great
influence on the productivity of S&T. The purpose of the reform of the S&T
system is to reverse the function of the relation of production and of the
superstructure which impedes the development of S&T and makes these relations
vigorously promote the smooth development of S&T affairs. Criteria to be
examined in an S&T system include: whether it can continuously increase the
enthusiasm and efficiency of scientists and technologists and the economic
and social benefits of S&T work. Our reform of the S&T system is to realize
this goal and to achieve better standards. Therefore, it is absolutely fore-
seeable that the reform in the S&T system will gear, as is necessary and 1in-
evitable, the activities of scientific research units to society, to the
world and to the future; that the open door policy will be expanded and
strengthened both internally and externally; that the communication of S&T
information between home and abroad will be developed, thereby making more
and deeper and broader contributions, in the development of production, the
promotion of the economy and the development of the international market.

All this explains that the reform in the S&T system will bring about the de-
velopment of the open door policy.

As can be seen, the reform in the frontline of the S&T system is also related
to the open door policy. They effect and help each other. The better inte-
gration of the two will have an important effect on the construction of our
nation's socialist material and spiritual civilization.

Currently, there is an imporﬁént issue confronting people in the S&T and eco-
nomic fields. hat is, they/should recognize the inner relationship between
them and corredt the misleading "each does things in his own way" style.

-/ /

- "



They should, through practice, integrate systematic reform with the open
door policy and do both well, thereby providing experiences and being nur-
tured by reform of the S&T system. While practicing the open door policy
and coordinating and promoting the development of the open door policy they
must reform the S&T system.

An important task confronting contemporary researchers in scientiology is to
explain profoundly, through theories and objective laws, the above-mentioned
issue which arises from reality and to improve the rational knowledge of
people involved in the actual work and to provide them with a theoretical
basis and guiding ideology. They should, scientifically, explain the con-
tent, nature, characteristics and function of the S&T system and the rela-
tion between the S&T system and the economic system. They should, from the
objective laws of the history of economics as well as social development,
explain the function and significance of the open door policy. They should,
from the developmental laws of S&T and economy, explain the necessary rela-
tionship between the S&T system and the open door policy. They should study
foreign experiences, lessons and the like in relation to the S&T system and
the open door policy.

On studying the relationship between the reform of the S&T system and the
open door policy, we should not confine ourselves to these two. We should
integrate it with studies in policies and systems relevant to financing,

~ loan on credit, revenue, foreign trade, personnel, etc. We should explain,
in theories, what policies and legal measures we have to have in order to
promote the coordinated development of the reform in the S&T system and the
open door policy; what necessary measures we have to adopt in financing,

loan on credit, revenue, foreign trade, personnel, etc.; what possible nega-
tive problems we have to prevent and suitable policies for dealing with them,
etc.’ o :

In general, we must carry out systematic, historical, comparative and predic-
tive studies in systematic reform, the open door policy and their relation-
ship with each other. We must avoid an isolated, one-sided and static method
of studying. ' : ' '

As we mentioned at the beginning of the article, systematic reform and the
open door policy are two important issues in the current economic frontline.
They are directly related to the quality and speed of the construction of
the four modernizations in our country. Seeing that the S&T system is an
integral part of the economic system, it affects the progress of technology
even more directly. Therefore, good management of the relationship between
the systematic reform in S&T and the open door policy will also affect the
"key" of the four modernizations more directly. Managers and researchers
on the economic and S&T frontline should work hand in hand. They should,
‘on the one hand, use Marxist economic and S&T theories to guide the practice.
On the other hand, they should raise experiences to the level of theories
so as to enrich and develop theories and make them contribute to the con-
struction of our modernization.

12369
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ISSUES OF CONTINUING EDUCATION DISCUSSED
Tianjin KEXUEXUE YU KEXUE JISHU GUANLI [SCIENTIOLOGY AND MANAGEMENT OF SCIENCE
AND‘TECHNOLOGY]‘in'Chinese No 10, 12 Oct 84 pp 35-36

[Artlcle by Chen Tongzhu [7115 0681 2691], the Navy Logistics Department
"On Continuing Education for Scientists and Technicians]

[Text] By equipping our scientists and technologists with the latest S&T,

we can make them stand on the shoulders of international science. We can
reduce the gap wh;ch.ex1sts between our country and the advanced countries

in S&T. Besides, since the starting-point of the construction of our four

- modernizations will be a little higher and the development will be faster,

' we will be able to catch up with the international revolution in technology.
The tralning work should start out from the needs of S&T tasks and specialized
construction. It should be closely integrated with realities in scientific
research. We should, according to current and long-term needs, acquire knowl-
edge about whatever we are doing and make up whatever is deficient. By so
doing, we can make use of what we have learned, integrate learning closely
with work, integrate’ ‘the production of achievements with talents and strive
for a success in both achiévements and talents. On-the-job education should
begln with the practical conditions of various levels of scientists and
technologists. Requirements should be based on specific conditions which

we should treat differently and plan comprehensively. We should seek to

raise the general level and lay special stress on some key points.

1. High-Ranked Scientists and Technologists. The main point is to create
necessary conditions for them so that they can, through studying their field
intensively, doing advanced studies outside, going abroad on investigative
tours, participating in conferences, training graduate students and instruct-
‘Ing middle-~ and basic~level scientists and technologists, improve their busi-
ness and theoretical level. They can increase their basic theoretical and
professional knowledge of their own and related subjects. They can have ac-
cess to the latest experimental techniques, be familiar with S&T trends at

- home and abroad, be good leaders of their own profession and be good at
understanding other subjects. They should participate in, or guide, the
tackling of technical problems in key projects in their field. They should
also conscientiously summarize their experiences by writing specialized
research work. :



2. Middle-Ranked Scientists and Technologists. The main point is, with the
guidance of high-ranked scientists and technologists, to improve their ability
in analyzing and solving problems basically through independent study, as well
as through practice, academic discussion and going out to do advanced studies.
Thus, they can understand the new S&T urgently needed in their own profes-
sion, make up and renew basic theories and knowledge essential to their pro-
fession, understand the present situation and the developmental trend of re-
lated S&T at home and abroad, master essential research ‘methods and experi-
mental techniques and improve their independent work ability. We should,
according to the demands for the development of current new technology, pay
close attention to the training of these scientists and technologists so

that they can master, as soon as possible, the new technologies and theories
in the field of electronic computers, learn to use computers and handle sev-
eral commonly used computer languages. Those who are not yet good enough

in foreign language should work hard so as to be able to read books and
periodicals in their field in foreign languages. They should integrate
literature and document research with scientific research work while writing
their theses and work summaries.

3. Basic-Level Scientists and Technologists. The main point is that these
scientists and technologists, under the guidance of their high and middle-
leveled colleagues, undertake basic training in basic theories, professional
knowledge, experimental skills and foreign languages by studying when being
released from work or studying during leisure time and by the integration of
practical work experience. They should work conscientiously to handle basic
methods and experiment techniques in S&T and thus proceed to be professional.
They should learn to be able to write S&T work reports, experimental reports
as well as to be able to translate foreign language materials of their pro-
fession. ‘ ‘

4. Technicians. The main points for these people include obtaining basic
knowledge essential for doing experiments in their field, strengthening
their basic technical training in doing experiments, mastering experimental
techniques which they use frequently, learning to observe experimental
phenomena and record them accurately. Those who have not received college

or university education can systematically make up for what they lack in
basic knowledge and professional techniques. -

5. S&T Management Cadres. The main point is to help themtomaster knowledge
in S&T management so that they can keep abreast of relevant new S&T and the
‘developmental trend of related S&T at home and abroad. They should learn:
relevant theories such as S&T policies, scientiology, S&T management, train-
ing of S&T personnel, forecasting, systems engineering, etc. They should
manage theories in S&T organization and management systematically, master
their own business and be acquainted with one ‘foreign language. S&T manage-
ment i& also science which must be strengthened in order to do the management
of S&T well. This is even more important because the S&T managers we have
currently were all originally technicians or administrative cadres. They do
not have professional training, they do not know what scientific management
is, nor do they know how to manage. As a result, there is a big gap between
S&T management and what S&T development demands. Therefore, we should pay



close attention to the training of S&T managers while training scientists
and technologists. :

One. decisive factor in the development of S&T is talent. The training of
S&T cadres has to be in line with the developmental trend of modern S&T.

We should do a good job in forecasting talent demand as well as short- and
long-term planning. Each year we should work out training plans for the
year and issue them together with S&T assignment plans. The plans should
include definite requirements. They should be planned in an overall way

so that the training can be carried out directionally and everybody can
have access to it. We should also try our best to make the plan, organiza-
tion and policies practicable. Those who are included in the training plan
will be tested and assessed at the end of a year and their achievements will
be listed in their personnel business record. Theses and reports should

be examined and given appropriate comments. Awards should be issued for
well-written theses and reports. Middle-aged scientists and technologists
are the mainstay of current S&T work. They also have the historic responsi-
bility of linking up the past and the present. In order to help them to
meet the requirements of the new technological revolution and reach the
leadership level of their field as soon as possible, we should formulate

key training projects in a planned manner. We should start the entire train-
ing work from reality and make adjustments when necessary. We should open
wide the road for people to study and adopt different forms to suit different
people. Here are some specific forms:

1. Short-Term Training Class in a Unit. Mainly suitable for one unit or
several professions in acquiring common knowledge, this form is primarily
aimed at new knowledge urgently needed for tasks or assignments or basic
technologies and techniques essential for the developments of the times.
Among its characteristics are that it is geared to the needs of the profes-
- slons, it is highly practical, it is concentrated in time, people can make
use of what they have learned immediately, it yields results very fast, etc.
Professional training in such skills as microprocessors, computer languages,
applied mathematics, probability theories as well as foreign languages, sci-
entific management, scientific prediction, etc. can be carried out by using
this form. ‘

2. Planned Advanced Studies in Colleges or Universities. For scientists
and technologists, an effective way to renew and improve their knowledge is
by doing advanced studies in colleges or universities. With abundant teach-
ers and rapid renewal of their courses, colleges and universities are impor-
tant bases for scientists and technologists to renew their knowledge. We
should, in a planned manner, select and send some middle-aged and young sci-
entists, technologists and professional technicians to colleges and univer-
sities where they can learn new knowledge in their profession. With sys-
tematic training, we can purposefully produce some professional people.

3. Learning While Being Partly Released from Work and Learning by Self in
Spare Time. In this form, S&T cadres are organized to carry out integration
of practical work with constant business studying without leaving their work.
Also in this form, a business studying system is established.



People are educated through correspondence,'television,‘rédio; sparetime uni-
versities, self-learning, etc. In so doing, it does not affect people's work
and the broad S&T cadres can make full use of their spare time to learn
knowledge needed for their work. This is an important way which each scien-
tist and technologist can use for his own life education. It is cheap and
flexible; everybody can do it. ! AU

4. Develop Academic Activities by Making Use of Existing Institutes. -This
is another effective way of on-the-job education. The various kinds of insti-
tutes we have in our country are where professional people from all special-
ized and scientific fields gather. The institutes' academic discussions are
most up-to-date in knowledge, rich in contents and broad in vision. "They
react relatively quickly to domestic and foreigntrends in ‘S&T. " All these
facts make the institutes good places for training scientists and technolo-
gists and preventing their knowledge from becoming ocut-of-date. We' should
make good use of the abundant talents of ‘the institutes. Whenever the insti-
tutes organize some academic exchange activities and different kinds of study
groups, each unit should enthusiastically select some' people to participate.
Besides trying to propose some papers and reports for exchange, the units
should also bring back messages from the academic discussion of the insti-
tutes and introduce them to a certain number of people. ' Thus, many people
will benefit from the person who has participated in ‘the discussion. 'Within
a unit, S&T research and seminars and editing of papers should be held fre-
quently so as to promote brisk academic thinking. - S

5. Going Abroad:for'Advanced study or Investigation and Bringing Up Graduate
Students and Training Key S&T Members. This is a good opportunity for im-
proving the technical level of a profession. Qualified and capable scien-
tists and technologists of high and medium rank should all participate in-
these two jobs. R o : S e B :

12369
CSO: 4008/157




JPRS-CSI-85-011
18 April 198%

NATIONAL DEVELOPMENTS

INCLUSION OF CONTINUING EDUCATION IN NATIONAL PLANS DISCUSSED

Tianjin KEXUEXUE YU KEXUE JISHU GUANLI [SCIENTIOLOGY AND MANAGEMENT OF SCIENCE
AND TECHNOLOGY] in Chinese No 10, 12 Oct 84 p 32

[Article by Shao Lei [0508 7191]: "The Inclusion of Continuing Education‘in
National Plans"]

[Text] To solve the rejuvenization of the knowledge of on-the-job scientists
and technologists is not a petty thing. On the contrary, it is an important
matter which directly concerns the improvement of technology and realizes the
promotion of economy. Many industrially developed countries, while depending
on S&T for the promotion of their economy, pay very close attention to the
continuing education of on-the-job scientists and technologists. Besides,

as the level of S&T improves, their content of continuing education improves
too. For example 170,000 out of the 1,207,000 engineers hired in the United
States in 1979 received continuing education costing $2 billion, with 80 per-
cent of the expenses being paid by the companies. In 1971 the French National
Assembly passed "Continuing Education Codes" and practiced "Advanced Study
Leave System." According to the codes, each production unit should provide
over 1.1 percent of its wages for engineers to do advanced studies. 1In 1982,
the expenses paid by French companies, factories and mines throughout the
country was about 15 billion francs. In 1977, the Soviet Union stipulated

in its laws that engineers should leave their jobs for advanced studies once
every 5 years. Currently, the Soviet Union has 93 advanced study academies
aimed at continuing education. Each year 20 to 25 percent of its scientists
and technologists go there to study. While depending on S&T for the promo-
tion of economic development, we should also carry out on-the-job continuing
education for our scientists and technologists at the appropriate time so as
to meet the needs of economic construction and development.

How are we to solve well the rejuvenization of the knowledge of on-the-job
scientists and technologists? We have done a survey and consulted the opin-
ions of concerned departments. The conclusion of the survey is: the funda-
mental way out is to develop continuing education vigorously. Continuing
education means the rejuvenization and supplementation of the knowledge of
scientists and technologists who have received college education and above;
it is the extension and supplementation of higher education.

Many of the scientists and technologists from production, scientific research
and educational departments with whom we have come into contact all strongly



advocate the vigorous development of continuing education. They demand that
a sound continuing education system be established so as to satisfy the needs
of scientists and technologists while working on scientific research and pro-
duction and that continuing education be included in the national plans as
soon as possible. They believe that in so doing there will be many advan-
tages:

I. It Is Advantageous to the Opening Up of New Technological Fields and to
Catching Up with the Pace of the International Technical Revolution. Today,
as S&T are advancing by leaps and bounds, there is hardly any branch of
learning whose development is not influenced and conditioned by it. Espe-

. cially noteworthy is the appearance of a series of major subject systems,
““such as nuclear engineering, aviation, communication techniques, etc. which
are eliminating, day by day, the traditional boundaries existing between
different subjects. As a result, they integrate the different subjects with
one anotheér and solve the major problems in S&T. As the teachers and stu-
dents of continuing education all come from different places, each field is
indeed the assembling of talents and the grand exchange of information.

"II. It Is Advantageous to the Shortening of the Training Period for Talents.
" Generally speaking, a college graduate, after 4 to 5 years of study at
school, needs 1 to 2 years of on-the-job training to be competent at his

job. On-the-job scientists and technologists not only have some knowledge
in basic theories but also have relatively abundant practical experiences.
‘Wﬁen‘fackling a new technology or undertaking the rejuvenization of knowledge
" in their field, they have to study it from the very beginning. The studying,
which takes as long as‘a year or half a year or as short as a few months,
will enable them to meet the needs of the development in scientific research
and production. ' By so doing, the time needed for training talents and open-
. ing up new technological ‘fields can be greatly decreased.

IITI. It Is Advantageous to Improving the Technologies of Scientific Research
and Production Departments. Today; the scientists and technologists of some
" of our production departments, especially medium and small enterprises, are
still using old traditional methods and techniques in production. - Quite a
" few of these scientists and technologists are unfamiliar with the new knowl-
‘edge in their own field and have no idea about relevant technologies. Par-—
ticularly, they know very little about the knowledge on the margins of estab-
" lishéd professions. As a result, the popularization of new technology and
new achievements ‘is delayed and their efficiency is affected. The develop-
ment of continuing education will improve this situation.

' IV. It Has a Very Significant Bearing on the Reform in the Engineering
" Departments of Colleges. Although many factors cause the slow development
of our scientific research and production, a very important one is the out-
'fodate content of engineering education which directly affects scientific
‘résearch and production. Most of the contents of our engineering courses
are still those of the early 1950's. . The talents we have are poor in their
professional adaptability, on the one hand, and weak in their basic knowl-
 edge, on the other. They are very incapable of directly ‘acquiring new
knowledge. When the problems in continuing education are worked out, it




will not only make up for the deficiency in engineering education in col-
leges, but will also promote its reform. a

The development of continuing education will rejuvenate the knowiedge of on-
the-job scientists and technologists. This is advantageous to the develop-
ment of scientific research and production.

Continuing education was first started in France and the United States. Al-
though it has developed relatively late in our country, quite a few units
have gained some experiences in it. Provided that our leaders pay attention
to this, it is absolutely possible for us to fully utilize this way and make
it serve the development of our scientific research and production.
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NATIONAL DEVELOPMENTS

ISSUES IN ENTERPRISE RESEARCH DISCUSSED

Tianjin KEXUEXUE YU KEXUE JISHU GUANLI [SCIENTIOLOGY AND MANAGEMENT OF SCIENCE
AND TECHNOLOGY] in Chinese No 10, 12 Oct 84 pp 18-22 ‘

[Article by Cal Rukui [5591 3067 7608): "Scientific and Technological Informa-
tion Research Institute in Beijing City Dlscusses the Improvement of Enter—
prise Research'"]

[Text]l 1. Entérprise Research Is the Chief Organizational Form of Research
and Development :

In the last few decades, S&T has become a decisive force in the development
of the social economy, an important part in the development of the social
economy and the chief decisive factor in the development of the economy and
the improvement of productivity. Therefore, advanced countries all pay a

lot of attention to their development in S&T, particularly R&D. In order to

- utilize S&T and promote economic development, these countries all concentrate
their strength on R&D. The investment which the United States, Japan, Eng-
land, - etc. have made in R&D is more than one-half of their funding of scien-
tific research. This is because when we want to transform S&T into direct
productive force, we have to utilize the achievements in basic and applied
studies in production by using new technologies, materials and equipment which
have been materialized through R&D. Only thus can there be economic benefits.
Therefore, R&D is the only way which we can take to transform scientific re-
search achievements into productive force. :

Our country is now at the stage of adjusting and reforming our national econ-
omy. Generally speaking, our scientific research is still at the stage of
introducing, digesting and transforming a great deal of advanced foreign
technologies and has not yet reached the stage of independent research.
Viewed from international as well as domestic conditions, we ¢an absolutely
make use of the available foreign scientific research achievements and,
after R&D, utilize them in production as soon as possible. ' Thus, we can
achieve the best economic benefits within the shortest time and enable our
country to catch up with the level of the advanced countries. For this
reason, under our current situation, we should conscientiously strengthen o
our work in R&D.

As we all know, enterprise research, research organization and university
research are the traditional organizational forms of research. Each of these

11



has its function: factories and enterprises which start out from enterprises
have a larger proportion of R&D; universities generally concentrate on basic
as well as applied research; research organizations are between enterprises

and universities. The following chart is the proportion of Japan's factories
and enterprises, research organizations and universities engaged in research

(1977). (see Chart 1) Ca

Chart 1. )
Basic . Applied ‘
. Research Research R&D
. (percent) (percent) . (percent)

Factories, _ - . :
enterprises, etc. . 4.7 19.6 75.9
Research o : _ (
organizations - 17.4 - 34.7 47.9
Universities, etc. - 57.4 37.0 5.7

In the last few decades, as a result of the unprecedented expansion of the
scale of scientific research and the strengthening of science's function as

a direct productive force, the comprehensive pattern of the organization of
scientific activities (such as the science-production joint company, the
scientific center, etc.) has played a more and more important role in the
system of scientific organization. The structure of various kinds of tradi-
tional scientific research organization is also changing. Enterprise re-
search, however, has always been an important organization form in countries
undertaking developmental research. Judging from domestic and foreign experi-
ence, R&D, be it product or be it technological development; should ‘concen~
trate on factories and enterprises. This is because the fundamental task of
enterprises is to find how to produce more high- quality products with lower
cost and less materials so as to satisfy the increasing demands of society.
Products are the focus of the activities of enterprise. Enterprises which

do not have products have lost their vitality. New technologies are the
means of competition. Enterprises which do not have new technologies have
lost their competitiveness. In order to keep on producing new products and
improving the quality of the products, we cannot do without S&T work, nor

can we do without R&D. This is why some of the chief industrialized advanced
countries in the world pay very close attention to R&D in their companies

and enterprises in order to achieve technological superiority in intense eom—
petition and obtain high profits. Some of the largest enterprises in the
world invest generally 1 to 8 percent of their total sales in industrial re-
search. The proportion of investment for electronic apparatuses, meters,
computers, etc. which are developing faster, however, is higher; for iron

and steel industries it is lower and for the manufacturing of machine tools
it is medium. The following is a chart of the United States, Japan’ and the
FRG's investment in some of their enterpriseS° (see Chart 2)
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Chart 2.

~Fund for Develop— Percentage of
: o mental Research investment in
Enterprises Year ($10,000) research (percent)
U.S. Steel Co ' 1974 3,700 ' 0.4
Japan's five major steel
companies (average) - 1973 ' 9,700 0.8
U.S. Dupont Chemical. Co 1975 . .33,600 4.6
Bayer Chemical Co of the FRG - 1975 © 41,000 5.6
U.S. General Electric Co 1978 127,000 6.5
Siemens Electrical Co of the FRG 1978 DM23 billion 8.0
Japan's Hitachi Co - 1972 17,400 4.0
U.S. Singer Sewing Machine Co - 1967 , 4,100 2.6
UK Lucas Industries Co - 1977 5,107 3.4
U.S. Boeing Airplane Co 1978 27,610 5
1.5

U.S. Metal Contalner Co 1967 2, 000

Enterprlse research is the main organizational form of R&D because it has the
following advantages: 1) The selection of subject is closely integrated with
production and sales. Generally the subject includes some key technical
problems during production or some new varieties demanded in the market. Ré-
search, production and sales are- 1ntegrated and leadership is centralized and
so the disadvantages of the separation of research from production and market-
ing are conquered. 2) The factories have experimental and productive means
by which they can readily examine their new products and technologies and de~
cide whether to adopt them or not. 3) Seeing that people involved in the re-
search are familiar with the technological equipment in the factories and
have practical experiences, ‘the technological plans they have are more realis—
tic. The problems are solved according to the conditions by using whatever
is available. 4) Research fundlng is worked out more easily. Thanks to the
above-mentioned advantages, enterprlse research has always been an organiza-
tional form with relatively strong v1ta11ty Whlch has completely played 1ts
role in R&D. ' .

II. Scientific Researchers and Scientific Research Fund Make Up Low Per-
centages of Total Personnel and Total Expenditures——the Most Important
Characteristic in Our Weak Enterprise Research

Scientific research work has always been a weak link in our country's fac-
tories and enterprises. Throughout the country there are over 300,000 enter-

. prises, mostly differing in théir conditions of production techniques, in -
their level of management, in their varieties "of products and in their needs
of technlcal transformation. To improve and transform their techniques, they
cannot simply depend on the few’ scientific research organizatlons which we -
have. They must depend on their own scientific research. This is the only
way which can accelerate the remewal of their products, resulting in their
continuyous progress in techniques; incessantly increase their competence;
immediately adapt to the demand in the market and increase their economic
benefits.




The following chart, made from incomplete statistics on the United States,
Japan, the Soviet Union‘“and China shows the number of factories and enter-
prises which have developed scientific research (in fact, have set up scien~-
tific research organizations), their number of enterprise researchers and
their enterprise research fund. :(See Chart 3) The three aspects basically
and roughly reflect the capability and level of enterprise research and its
position in the general scientific research system. Through relative analy-
ses, the problems existing in our enterprise research are clarified.

Chart 3.
Number of Factories Percentage Percentage
and Enterprises of Enterprise of Enterprise
Engaged in Scientific  Researchers in  Research Invest-
Research and Its Per-  the National ment in the Total
centage in the Total Scientific Scientific Research
Nation Enterprises Researchers Investment
United States 12,000 4% (1) 60 (2) 68.6 (3)
Japan 17,620 8.8% (1971) (4) 62 (1977) (5) 65.2 (1977) (6)
Soviet Union 1,800 (1966) (7) 7.7 (1969) (2) 5 (1977) (7)
38% (8)
China about 2,800 (1980) about 17.5
0.8% (9) : (1980)

Notes: (1) The Formation and Characteristics of the Network of U.S. Scien-
. tific Organization, p 80, v .
(2) Scientiology and Information on Technological Management, 1981,
- No 15, p 61, . . S ‘
(3) Interior Discussions, No 421, National Science Committee's
Scientific and Technological Policy Bureau,
(4) . pp 28-29, :
(5) The Japanese White Paper on Science and Technology, p 302,
. (6) Ibid, p 111,.
(7) The Scientific Policies of the Soviet Union, p 406,
(8) Calculated at the 46,587 enterprises in 1962, see the Scientific
Policies of Soviet Union, p 407,
(9) Calculated at the 350,000 enterprises existing in our nation.

On the examination of the chart listed above, we can see that U.S. and Japa-
nese scientific researchers who are engaged in enterprise research make up
over 60 percent of each nation's total scientific researchers. This explains
that these two countries are both very strong in enterprise research and
have great developmental power. In Japan, there are 154,000 researchers
working in companies and enterprises (1978). That is, for every 10,000 staff
and workers, 240 are researchers. The Soviet Union, in strong contrast to
Japan has only 7.7 percent of its researchers working in factories or enter-
prises, while 55.7 percent work in scientific research organizations. This
is an important factor which causes the Soviet Union to lag behind the United
States in the integration of science with production. Although the propor-
tion of our enterprise researchers is higher than that of the Soviet Union,
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(17.5 percent), it is about 2-fold less than the United States or Japan. The
proportion of ;our researchers in factories and enterprises, research organi-
zations and colleges and universities is small on both ends and large in be-
tween: small proportions in factories and colleges 'and universities and
large in research organizations. Listed below-are the proportion of scien-
tific researchers in the three kinds of organizations in the United States,
Japan, Soviet Union and our country.

Chart 4.
Factories and Research v ‘
: o Enterprises ' Organizatlons‘ .. Universities
Nation (percent) (percent) . __(percent)
United States (1980) (1) . 68.5 11.3 . 15.4
Japan (1978) (2) 56.3 ' 10.2 _ 33.5
Soviet Union (1969) (3) 7.7 55.7 37
China (1980) - 17.5 ’ 81.6 - 0.9
Notes: (1) . ‘ 1982, 921,

(2) The Japanese White Paper on Science and Technology, p 124,
(3) Scientlology and Information on Scientific and Technological
Management, 1981, No 15, p 61.

Although the proportion of factories and enterprises developing scientific re-
search is different from one country to another in total enterprises, the
proportion is generally not very large. The largest is less than 10 percent
of the total enterprises. This fact explains that among the factories and
enterprises throughout the world, only a small number have set up research
organizations. This is because R&D work takes a great ‘deal of time and re-
quires enterprises to be economically well enough to undertake this task
which does not always yield results right away. In other words, this task
places demands on the financial abilities, profits and management techniques
of enterprises. Most ‘enterprises today cannot meet these demands. Secondly,
from the standpoint of increasing efficiency, scientific research funds and
researchers are better used centrally than dispersedly. Since the resources
for scientific research funding cannot meet the ever-increasing demand for
scientific research funding, most of the scientific research work of the
leading capitalist countries' enterprises are becoming centralized. Some
medium and small companies either carry out their common tasks cooperatively
or ask 1arge companies for help ‘The high centralization of scientific re-
search enables large companies to concentrate their scientific research
force on ‘major S&T ‘problems and improve their production and labor
product1v1ty The following is a chart on some leading capitalist coun-
tries' concentration of enterprise research. In the United States, 300 com-~
panies spend 92 percent of the enterprise research funding. 1In-Switzerland,
the concentratlon is even hlgher, reaching 96.5 percent.,




Chart 5.

5 No of Companies 4 20 100 200 300
erCentageS
€Search FUH(?: IS‘:i:ntiflc
n
Nation ;
United States 22.6 57.0 82.0 89.0 92.0
England 25.6  47.2 69.5  75.0 77.0
FRG ' 20.9 48.2 81.0 91.2 95.6
Switzerland : 33.2 54.2 85.4 90.0 96.5
Japan - 11.9 31.2 52.1  63.1 71.4

In our country, factories which have established scientific research organiza-
tions make up only a small percentage of the total enterprises. Calculated

at the 350,000 enterprises (excluding industrial and communications enter-
prises) existing in our country, the percentage is only 0.8 percent. In order
to reach the level of 4 percent, we will need to have 14,000 enterprises with
research organizations. If we are to reach Japan's level, we will need to
have 30,800 enterprises which have research organizations. Currently, we

have over 4,000 key enterprises. If they all have research organizations,

the percentage is only 1.1 percent.

In enterprise research funding, the scientific research funds of U.S. enter-
prises make up 75 percent of the national scientific research fund and 95
percent of the natiomal applied research fund. 1In Japan, enterprises make

up 65.2 percent (1977) of the fund and research organizations 18.3 percent.

" In Soviet Union, enterprise research fund accounts for only 5 percent of

its national scientific research fund. As a result, its newspapers and maga-
zines often carry factories' complaints about their serious deficiency in
scientific research equipment. In our country, although there are not any
statistics done on the subject, by analyzing the proportion of enterprise
researchers we can tell that there is not much research funding.

To sum up, the main difference in our country's enterprise research is that
its scientific research fund and researchers only account for a relatively
small amount of the national scientific research fund and researchers. Defi-
ciencies in funding and manpower are the major characteristics of our weak
enterprise research. As a result of the weak technical force in factories
and enterprises, most of them can only take care of the technical problems
in relation to production and do not have any surplus manpower to work on
developmental research. Take Beijing, where the S&T force is relatively
strong, for example. The technicians of Beijing's industrial departments
make up only about 5.5 percent of its total staff and workers. Most of the
medium and small enterprises, however, have much lower percentages. The
scientific researchers of Beijing's industrial departments account for only
about 0.18 percent of its total staff and workers, which is even lower.
This means there are only 18 scientific researchers out of 10,000 staff and
workers. Compared to Japan which has 240 scientific researchers in every
10,000 staff and workers, Beijing is 13-fold less. These are the reasons
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which cause our development in technolOgy and production to lag behind and
which delay the popularizatlon of our sc1ent1fic research achlevements.

,';n\f:

III. Factors Responsible for Our Weak Enterprise Research

First, one of the major drawbacks in our scientific research system is the -
separation of scientific research from production. The organizational form
of our scientific research is based on that of Soviet Union in the 1950's.
It is a special scientific research organization network in which the organi-
zations are separate from factories and enterprises, both geographically and
organizationally. Although the factories and enterprises might be subordi-
nated to the same department as the research organizations, the chain of com—
mand within the department is separate: their work is guided, planned and
supervised respectively by the production department (section) and the tech-
nical department (section). Just because of the separation of scieéntific
research from production, weakness appears in enterprlse research ‘A great
proportion of scientific researchers gather in specialized 'scientific re-
search organizations. . ThlS is one of the main characteristics of our scien—
tific research system. - :
Second, the highly concentrated and planned management system of fdctories
and enterprises hamper the enterprises, limit their enthusiasm in "self-
development and suppress their aspirations to develop new products-and im- "
prove ‘the quality of products. The goal of enterprlses planned production
becomes that of achieving maximum production.' The "achievement of a factory
is based on how it does with its planned production; the bonuses for the
factory and the promotion of managers all depend on this. This sort of
output- (or output value) oriented planned system will necesSarily suppress
the enterprises’ asplratlons to participate in various stages 'of technical
reform. To begin with, factories will try- with all their might to avoid
signing contracts with research ‘or designing institutes for produc1ng indus-
trial prototypes and new’ technologies because the time and effort it takes
for doing so conflicts with the basic’ plan of the factory "Factotries will
even reject a well—produced new product 'if it requires new production equip-
ment, thinking that it is a threat to their productlon. Only the mandatory
plan and regulation by responsible superiors can barely guarantee their
adoption of new techniques or new technologies. Sometimes the supetiotrs
even have to bargain with the factories. Therefore, the highly concentrated
management system of- enterprises aggravates the separatlon of scientific
research from production. R&D work cannot. be squeezed 1nto the schedules

of enterprises. '

Furthermore, factories and enterprises, ‘research organizations and univer--
sities are all closed 1ndependent systems. There is not’ much financial,
personnel and academic communication among them.' The difference in leader-
ship systems makes such communication very hard “among scientific research
organizations.. In forelgn countries, financial, personnel and ‘academic com-'
munication and information exchanges promote integration among different
organizations. For example' scientific research organlzations, factories
and enterprises and univer81ties all cam, by contract or other ways, carry




on all sorts of communications. Understanding the needs of factories and
enterprises, research organizations and universities can make their own re-
search achievements the seed of development by factories. With technical
information and practical technical guidance, factories and enterprises can
accelerate their speed of developmental research.

Another factor which causes our enterprise research to lag behind is the
separation of military research from civil research. In foreign countries,
there does not exist any insurmountable barrier between military and civil
research. Their national defense departments, through contracts, provide
factories and enterprises with scientific research funds. By so doing, the
level of these departments is improved, the communication of scientific
information increased and the practical utilization of the information de-
veloped. New technologies are used by the civilians immediately and social
economy is promoted. As shown below, most of the scientific research funds
in foreign countries are currently used in military, space and atomic energy:
(see Chart 6)

Chart 6. Structure of the Investment of Capitalist Countries in Scientific
Research

Military Technology, Other Economic Health & Aids to

Nation Space, Atomic Energy Departments Education  Univ.
United States 86.6 3.2 6.8 3.4
(1967)

France (1967) 73.6 17.2 1.9 7.3
England (1967) 61l.4 24.9 7.1 10.6
FRG (1967) 17.8 62.6 4.7 14.9
Japan (1968) 16.5 75.4 5.7 2.4

Although there is not any figure for Soviet Union's spending in military re-
search, we can be sure that the proportion is also very large. The difference
between the United States and Japan, on the one hand, and the Soviet Union,

on the other, is that the former, through various kinds of cooperation, better
integrate military with civil research and promote economic development. . The
latter, however, by covering all its military inventions and innovations with
an impenetrable carpet creates a burden for its economy. As for our country,
we also invest quite a good deal of money in military research, but our com-
munication channels are also blocked. As a result, our industrial research
and technological development are affected.

IV. Problems in Relation to the Strengthening of Enterprise Research

With our further reform of the economic management system, the expansion of
enterprise autonomy and the function of market mechanism, the needs of enter-
prises in adopting new technologies and developing new products will become
more and more pressing. In such a situation, how do we guide and plan for
enterprise research accurately, strengthen developmental research, promote
the integration of science with production and carry forward the reform of
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_the economic management system? To achieve this goal, we should look into
the following problems and try to manage them well:

1. Manage Well the Relation Between the Congentration and Dispersal of En-
terprise Research Force. As & weak link in our scientific research work,
enterprise research needs to be strengthened (including scientific research-
‘ers and funds). However, it is evident that we cannot facilitate all the

over 350,000 enterprises in our country with research institutes or research
labs. We must have some relatively powerful enterprise research institutes,
but we also must take care of general enterprises. As a result of free com-
petition and as is required by technical monopoly, enterprise research force
is highly concentrated in capitalist countries. Indeed, the research centers’
of large companies can focus their strength on major technical problems.
However, they cannot possibly include the renewal of the hundreds of thousands
of products and the reforms of the technologies and techniques of numerous
enterprises. Medium and small enterprise research can play the role in places
where large enterprise research cannot. For this reason, the United States,
Japan and other countries are considering increasing their investment in
medium and small enterprise research so as to bring it into full play. For
instance, the Ministry of Research and Technology of the FRG has increased

its aid to medium and small enterprise research from 5.3 percent in 1972 to
13.4 percent in 1978.

2. Deal with the Organizational Form of Enterprise Research in Accordance
with Our National Conditions. First of all, our specialized companies are
different from those in foreign countries in their nature. They are not
independent accounting units, their production, supply and marketing are in
enterprises subordinate to companies. As a result, research institutes,
though established at the first level of companies, cannot escape from the
influence of the department-ownership system and administrative management
which keep it from playing its role properly. ,

Second, in foreign countries there are two opinions on the organizational
“form of scientific research in companies and enterprises: one suggests the
centralization of scientific research--concentrate the enterprise research
force of a company in its S&T center and make its subordinate enterprises’
tasks manufacturing samples and carrying out mass production. People with
this opinion believe that centralization will simplify the organization of
manufacturing and avoid repetition of scientific research among various
enterprises. The second opinion objects to the concentration of scientific
research force in ‘a unitary scientific research center, thinking that it will
be hard to take into account the characteristics of some markets and will
cause specialists to break off from their primary task of production.
Currently, our enterprise research force is relatively weak. Most of the
first level of our companies are still not counted as accounting units.
Also, the overconcentration in industrial management awaits improvement.
Under this condition, the adoption . of a centralized organizational form will
inevitably cause basic-level enterprises to lose their autonomy in R&D.
Besides, the research institutes which are in the first level of the com-
panies will certainly become administrative research organizations which do
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not have any economic relation with basic-level enterprises. There is not
much difference between these institutes and the current ministry-affiliated
research institutes, local research institutes, and bureau-affiliated research
institutes which overlap each other. Therefore, most of the current medium
and small scale companies and enterprises should stress the strengthening of
the scientific research force of low-level enterprises, the promotion of the
integration of scientific research with production so as to bring their ad-

- vantages in flexibility into play. Companies should gather together their

- general scientific research apparatus, equipment and computers to serve enter-
prises at the lower level, thereby avoiding the repeated purchasing of equip-
ment and establishment of labs and increasing their utilization ratio.

3. Keep the Developmental Scale of Factory Research in Line with the Tech-
nical Condition of the Production of Enterprises. As many facts have proved,
the development of factory research can promote increases in productivity

and improvement in quality. However, the development of scientific research
must be based on the current technical conditions of production. It should
not deviate from the practical facts and go for undue expansion of scientific
.research. The development of enterprise research should keep in line with
demands and possibility and increase gradually from small to large.

4. Manage Well the Relation Between Factories and Enterprises and Specialized
Research Organlzations Factories and enterprises should enthusiastically
depend on the sc1entif1c research force of specialized research organizations
and universities. They can, through contracts or other forms, cooperate with
those organizations and receive their guidance by absorbing and purchasing
their technical achievements. Research organizations and colleges and uni-
_.versities, on the other hand, should enthusiastically support factories and
enterprises, particularly the developmental research of medium and small
enterprises. They should adopt some specific measures and policies to coor-
 dinate their relationship among themselves so that medium and small enter-
prises weak in scientific research can take the initiative to depend on
existing research organizations . Thus, such a phenomenon as factories and
. enterprises not having.-enough strength while scientific organizations are
unable to play their role can be avoided. It is particularly important for
us to deal with this relationship well because of the present overconcentra-
tion of the scientific research force in scientific research organizations.
This is the only way in which we can bring the existing strength into full
play. When conditions are ready, an integrated body of scientific research
‘and productlon can. be establlshed according to both parties' will.

¥
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COMPUTER TRADE MEETING SETS DEVELOPMENT COURSE
OW211421 Beijing XINHUA Domestic Service in Chinese 0929 GMT 18 Mar 85
,[Articlefby’correspOndent Ding Shiwu, reporter Gu Honghong]‘

[Text] Beijing, 18 Mar (XINHUA)--The electronic computer trade conference,
which concluded today, has pointed out that future development of the electronic
computer industry will follow the general principle of gearing to the applica-
tion needs. o ‘ ' : ' ' ]

In the light of this principle, the computer trade should consider it its
 responsibility and goal to serve the users and hold itself responsible to them.
“To this end, the computer trade has already readjusted its production structure
" ‘and product ‘mix. I - o ’

In terms of production structure, the nation's computer trade has corrected

its previous practice of paying more attention to manufacturing principal equip-
ment and hardware than to manufacturing peripheral equipment and software and
providing services; it has realized that the data processing service is not

only an important part of the computer industry but is ‘also the part that should
be developed first. Currently, the computer trade has set up four national
companies specialized in software technology, technical services, systems
engineering, and computer-controlled facilities engineering to support the com—
puter industry and the application of computers. = = I

In terms of product mix, emphasis will from now on be placed on the manufac-
turing and application of microcomputers and on the development of urgently
needed systems products’ for terminal application. Last year, China's computer
manufacturers produced a total of 23,000 microcomputers such as the Great Wall
0520, Zijin II [Roman twol, and ZD-2000. The output was six times higher than
that of 1983. ‘ : ' ‘ A

It has been reported that the application of computers in China has now devel-
oped from single unit application to systems engineering, and from application
in a few areas in some industrial plants or enterprises to the establishment

of computerized networks. On this basis, the computer industry will, beginning
this year, place emphasis on developing systems products to be used in produc-
tion process control, business administration, and inventory control in such
major state departments as the energy industry, communications, electronics
industry, posts and telecommunicationms, machinery industry, chemical industry,
construction, light industry, and textile industry. ' » :
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ZHEJIANG COMPUTER COMPANY--Hangzhou, 13 Feb (XINHUA)--China's first joint ven-
ture for the design and manufacturing of a Chinese language computer-~the China
Hangxin Electronic Computer Company, Limited--was set up jointly by the
Hangzhou Automation Research Institute, the Zhejiang International Trust and
Investment Company, and a business concern in Hong Kong, last June in Hangzhou.
It now produces "Hangxin II" type, "Hongxin III" and "Hangxin V" type Chinese
language computers. The Central Television Station, the Chinese Antarctica
scientific research ship, the Sino-Japanese Friendship Hospital, and a number
of communications units have used its products with good results. [Summary]
[Beijing XINHUA Domestic Service in Chinese 0101 GMT 13 Feb 85 owW]
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ON COUPLING FACTORS OF EXPLOSTON

Beijing DIQIU WULI XUEBAO [ACTA GEOPHYSICA SINICA] in Chinese Vol 27, No 6,
Nov 84 pp 537-547 - ‘ |

[Article by Zhang Shaoquan [1728 1421 3123]?,and‘cuo jianming.[6753 1696 24941]

[Text] 1. Introduction The question of the selsmlc effect of an explos1on
plays an important part in the theory and practlce of. demolltlon engineering,
entiseismic englneerlng, nuclear explosion engineering, seismic exploration,
and seismic depth sounding. A still unresolved issue in fhis regard is con-
cerned with the calculation of energy conversion process. In this article,
an attempt is made to explore this issue by drawing on the research done in the
field of selsmlc depth soundlng
For an explosion in a solid medium, only a small fraction of the energy is
converted into seismic waves. The ratio of the seismic energy Ee and the
total explos1ve energy Eq is defined as the energy conver51on coefficient,
i.e., - *
X = Ee/Ec ‘ R @)

The concept of energy conversion coefflcient first appeared in traditional
literature on seismology. [2] But, because of the difficulty of estimating
the total energy of a natural earthquake, the attempt to derive a formula
for energy conversion coefficient became a very difficult task. Work in this
area was greatly motivated by the research of nuclear exp1031on. In studying
the seismic effect of a nuclear explosion, Bath [4] proposed the following
formula: B '

M =CL~+/>‘/&(7€>CQ~ IR ' (2)

where the parameter eX is called the coupling factor; the constants (i andié
are dependent on the intensity of the earthquake and the conversion relations
between explosives and energy. It should be pointed out that the utility of

equation (2) is quite limited because it does not provide a formula for o<
and the values of @ and & are generally based on nuclear test data.

To remove this limitation, we propose in this article a semi-empirical formula
for calculating the conversion coefficient which is based on statistical analysis
of the well explosion data for seismic depth sounding. '




IT. Determination of the Energy Conversion Coefficient

The near-field effect of an explosion is often described by the formula

£.qQ"r" (3)
LogR+ mlog q -nlogr (4)

where f?,nn,q are parameters to be determined, and V, Q, R are known quantities:
V is the speed of ground motion, Q is the amount of explosives, and R is distance.
At present, a large quantity of statistical data on the parameters 4 » M, n. have
been accumulated from research work in antiseismic engineering, demolition
engineering, and seismic depth sounding. :

v
or leg v

In determing the basic parameters of seismology, the following formula is often
used to calculate seismic intensity [2,7]

M =log a/r+ 0w (5)
If A/T is substituted by the speed of ground motion V, then equation (5) becomes

M o=log v+ 0 ) (6)
By eliminating M between equations (2) and (6), one obtains

log v =2 +blogeta -O®) (7
Equations (4) and (7) are the basic equations from which the formulas of
conversion coefficients are derived. In order to use the statistical data on
»Mm, N, 1t is necessary to assign the same units to Q, R, V in equations

(4) and (7). Thus, one obtains

log V. = logk +/Mlogd ~Nlog R + 3 (Mm-R) (8)
and ~ log V. = (&-4-38) + blogekq - (B (9

In equations (8) and (9), Q is in toms (t), R is in kilometers (km), and V
is in centimeters/sec(cm/s).

By eliminating log V from equations (8) and (9) and rearranging, one obtains

[(b-m) 1ogQ] + [nlogRk -T(R)]
+[blogek -logR-3(Mm-n) + (A-4 -3H)] = 0. (10)

For equation (10) to be true, each term in the bracket must be zero, i.e.,

(l>’n) log Q= 0,Mlog R - CT(R) = 0.
blog X - logh -3(m-n) + (@-4 -3b) =0, (1D)
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from which we obtain ., .

b | (12)
O @® =~A1logR (13)
bloﬁoc = 1og‘4? +3(m-nN) - (A- 4 - 3 b) (14)

" By substituting equation (12) into (14) and rearranging, the following general
formula for calculating the energy conver51on coeff1c1ent ch 1s obtalned

(¢ -2n.
(/? /0 a)"" /0 =) (15

In practice, a simpler formula is often used to study the seismic effect of
. an explosion [1,3,5]: ‘ & i

v Y R/Q-Jf* 3" | (16)

where R/Q% is called the reduced dlstance Treating equation (16) as a
special case of equation (3), ‘we ‘have’ S A -

-n :
_k TR 7

Clearly, the parameter M in equation (3) corresponds to the parameter n/3 in
equation (17); hence

no= 3m - (18)

By substituting equatlon (18) into (15), one obtalns a spec1al ‘formula for
calculating the energy conversion coefficient - 3

S - (#. /04-07) i /0 (19)

Both equations (15) and (19) contain the parameter & which must be determined.
As mentioned earlier,d is a constant dependent on the relative scale of the
seismic intensity; it must be determined from actual measured data. In
particular, to determlne,ak, we first rewrite equation (19) in the form

a = 4+ _log?é —”g" log(e¢103) - . (20)

Now substituting the near-field data ié— 103, R =3, o =102 into equation

- (20) gives @& = 6, .Finally, substltutlng the value of @ back into equations
(15) and (19), one obtains a formula for the conversion coefficient which is
determlned from the statistical parameters of the seismic effect of explosion.

2n
”; -
. S o =R /0" )m /0 ) (21)
. ‘ o -3
and e =tk )E 0 (22)
In applying the above formulas, one must observe the conditions under which

they are derived. The statistical parameters (4? m,n ) are obtained under
the condition where the units of Q (quantity of explosives), R (distance),




V (ground speed) are respectively kg(kilograms), m (meters) and cm/s
(centimeters/sec). If the measurement units are different from these, then
‘the formulas for the conversion coefficient will differ accordingly. Table 1
gives other forms of the formula that correspond to equation (22). Clearly,
the formula has the simplest form when the following units are used: Q(kt),

R(km), V(m/s). o

2
X A g (23)

Table 1. Commonly Used Formulas for Calculating

measurement‘unit ' Formula for conversions
: coefficient (A expressed’

- Q R : v in terms of £, n)

ke ' m em/s - (k-w-')'-'r.xo-'

t km L “en/ s . am (k10 10°

kt 1 km : Cem/s - . a= (k,]0—1)+

X
kt km n/s P

In order to verify the formulas (21) and (22) and to further study the factors
affecting the energy conversion coefficient, more than 70 sets of statistical
data from experiments in antiseismic engineering, demolition engineering,
seismic depth sounding, and nuclear explosion have been collected. The ©C
value for each event has been calculated using the formulas given in Table 1.
To minimize computation and to provide a visual picture of the distribution

of o, we have constructed a set of conversion charts. Fig. 1 shows one of
the conversion charts which allows rapid determination of o from given A
and -+t . ’ ’

Part of the results obtained in this article are also indicated on Fig. 1.
Clearly, the majority of points fall between ¢ = 10-3 and 10‘2, a small
portion fall between @ = 10~% angd 10-3, and only a very few are below 10-4
or above 102, This & distribution is consistent with those obtained by
other methods in the literature [4,5]. This result also establishes the
feasibility and credibility of the formula in this article to compute <
from £ ,m, andnn .
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Fig. 1 A Conversion Chart for Rapid Determination of the Energy Conversion
Coefficient &€ (4%11) and the Partial Distribution of «¢. Values Obtained
in This Article ‘ ' 3

. 3 K
C 2 L /0.

Measurement units: Q(kg), R(m), V(cm/sec) <X = (Q@./O‘ )

III. Analysis of the Influence Factors of Conversion Coefficient <X

Assume that there are n normalized influence factors fj (i=1,2;....,n); aléo;

assume that the ith factor is weighted according to the power m; (i=1,2,....n).
Based on actual data of the seismic effect of explosion, it is known that the
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effects of influence factors do not accumulate in the form of "weighted sum"
but in the form of "weighted product”; i.e., ' :

L =<xmjf, ()

\

where o denotes the conversion coefficient under ideal conditions, i.e., it

is the value of ot when f;= 1 (1=1,2,....,n). To determine the coefficients
<o and mj, we first take the logarithm of equation (24): ’ ‘

22 '
zogog = logke + ) m; log £ (25)
[T

wheree{ , f; (i=1,2,....,n) are known. In principle, <o and my can be
determined by using multiple regression [8]. But due to the complexity of the
seismic effect of an explosion, particularly the determination of the number
of influence factors and the quantification of each factor, the following
simplifications are introduced: '

1. Number of Influence Factors. According to the analysis by D.D. Bizyukin
there can be as many as 60 or more factors which affect the conversion
coefficient. But the major factors are rock properties, well depth, filling
material, direction of observation number of wells, differential excitation,
etc.; these factors are not all independent. For simplicity, only six -
factors are considered in this article and they are assumed to be independent.

2. Determination of the fy Values. To derive theoretical formulas for each
influence factor would be a very difficult task; on the other hand, to rely
totally on experience would produce widely varying results. In this article,
the fij values are determined using empirical tables and a semi-empirical,
semi-theoretical approach. ’

3. Determination of the my Values. In this artiéle, the m; values are not

determined statistically from equation (25); rather, they are determined
by repeated adjustment of the data from a number of typical blasting tests. .

4. Determination of the Value of ©(, . @Ko 1is the value of the conversion
coefficient under ideal conditions. 1In this article, the average value of
¢ in well blastings is chosen to be oCo(=2.03x10"§). This type of
blasting produces the best results in seismic depth sounding work.

For convenience, equation (24) is rewritten as

0, .
o = OCO‘/// Fe (26)
4 >
where F, =" 27

We shall now present an analysis of the six influence factors:
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The Influence of Rock Properties (F1). The rock properties referred to here
include the properties of rocks and soil surrounding the explosives. 1In
general, soil is better than rocks, wet soil is better than dry soil, and
loose rocks are better than densely packed rocks. The best results are
achieved with underwater blasting. : S

The influence of rock properties can be illustrated by Fig. 2, which shows a
block (or column) of explosives surrounded by a soft layer [6]. The soft
layer reflects the moisture content and the degree of looseness of the rock
and soil structure. The presence of this layer greatly reduces the energy
required to fragmentize the rock medium and therefore greatly increases the
energy transmitted to the elastic space. Assume that the inner and outer
radii of the soft layer are rg, T respectively, the radius of the cavity is
ro, the shear modulus of the soft layer is ) , the inner wall pressure is
Po, and the total pressure is Fy, then the displacement at a distance r from

the center is r;}7 F%”‘ ,%f
« o (1/4) 7 B
Fex (01 5] o9

where Fg = 47rr§-Po, d=rl—r0. -Clearly, for given Fy» vy, and r, the thicker

the soft layer (larger d), and the higher the moisture content (small'd), the
larger the displacement u.

Figure 2. Scﬁematic Diagram Showing the Influenée of Rock Properties

;S
//’ elastic space
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Table 2. gives the influence factors of rock properties f; and Fy, where my

is chosen to be 0.9. An underwater explosion can be treated as an explosion
in "swamp and mud rocks". '

Table 2 Influence of Rock Properties

Table 2-1
Sequence No Rock Bropefties 1, F
! Densely packed rock 0.28 0.32
2 Loose rock 0.39 0.43
3 marl & sandstone 0.44 0.48
N Dense pebbles (G3pLaining, 0.50 0.54
? _|_sand pebbles (Soptainingy — 0.56 0.59
6 Loess (59ptaining) 0.67 0.70
7 Clay | (§9pgginingy 0.78 0.80
8 Swamp and mud rock 1.00 1.00

The Influence of Well Depth (F,). The well depth referred to here includes
the underground depth of the explosive block or its height above the ground.

In a broad sense, the influence of well depth should also include the
influence of the terrain (positive or negative) surrounding the well.

Large amount of experimental data have been gathered abroad relating the
location of a nuclear blast and the conversion coefficients [4]. We believe
that this relation can be i1llustrated pictorially by the area of the effective
contact surface of the explosion as shown in Fig. 3. Let S, be the effective
contact surface of a solid fullspace explosion, S be the effective contact
surface of a solid halfspace explosion at a certain depth (side area of the
circular platform). If the depth of the explosives is h and the effective
radius of the full-space explosion is r,, then ‘

2 =*0f£)

Fig. 3. Schematic Diagram Showing the Influence of Well Depth

(29)

]

o' - center of blast r, - action radius
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The abo§e edeéfion is valld only when h £ Ty; when h > r, 8o = 1. It

should be pointed out that the magn1tude of r, is related to the yield of the
explosives Q; we use the empirical formula
r, =kQ°? - o (30)

for estimating r,, where k is generally chosen to be 2. The r, so obtained
is the largest radius (action radius) of the elastic vibration circle. In
this formula, Q is in kg, r, is in meters. 1In this article, Q is chosen to
be 2t, which gives r = 25 m. ~ By letting R o '

f

£, = S/8, N | (31)

one can calculate the values of fy and Fyp for different values of h. These
values are shown in Table 2-2, where mp= 0.8.

Table 2-2. Influence of Well Depth

No___|Well depth(m) /s b
L s 5(c amy 0.6 B 0.67
204 L1 %'f' 0.7 0.75
3 DA FA 0.8 | o0.s4
i 20 0.9 0.92
5 25 1.0 | 100
6 30 1.0 1.00
7 35 1.0 1.00

In this table, chamber blasting has the smallest influence factor. If the
terrain surrounding the well is higher than the well opening (negative terrain),
the sequence number of the well depth influence can be raised; conversely, if
the terrain surrounding the Well is lower than the well opening, the sequence
number should be lowered.

The Influence of Filling Material (Fj3). The data presentéd here are strictly
empirical. - Test results show that the seismic effect can be greatly enhanced
by filling with heavy mortar; conversely, if the filling material has low
specific gravity or if there is inadequate filling, "popping" or "well ejection
may occur, resulting in spilling of the explosives and reduction in the

seismic effect. : ‘

”

The case of chamber blasting can be treated as one with "no filling material.
The case of underwater (in lakes or oceans) blasting can be treated as one with




"light mortar filling". If a fault layer is encountered during the drilling o
process, filling will be more difficult due to water seepage; in this case, the
influence value of the filling material should be properly reduced. Table 2-3
shows the influence of filling material, where mj is equal to 0.8.

Table 2-3. Influence of Filling

No. Fill material fs " F,
No fillin

1 ?chamber 0.25 0.33

2 Slurry 0.5 | 0.57

3 Light mortar 0.75 0.79

4 Heavy mortar 1.00 | 1.00

The Influence of the Direction of Observation (F,). This is a particularly
important factor for industrial blasting. 1In this article, an empirical ratio
between the ground motion in the reverse throw direction and the forward throw
direction (a:b = 2.6:1) [3] is used; also, the magnitude of ground motion is
assumed to obey the length formula for the vector radius of an off-set circle:

r=~..2__—1{059+\/(__/l:£- 200.5‘16 +d6 ‘ (32)

where a is the magnitude of the reverse throw direction. Let
fy = t/a, (33)

from which one can calculate the influence values at different directions.

Fig. 4. Schematic Diagram Showing the Influence of the Direction of Observation
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Table 2—4 g1ves the values of F and f4 for the forward throw, forward—31de,‘
side, backward-s1de, and reverse throw d1rect10ns, mg is assumed to 0.7.

T

Table 2-4. Influence of the Ditection of Observation

Lot

No .|Direction ofl x R,
1 Foryard throw| 0-39 0.52
2 Forward 0.46 | 0.58
3 Side 0.62 | 0.7
4 | Backward 0.87 0.96
5 |Reverse throw| 1.00 1.00

The Influence of Number of Wells (F5). TFor a given yield of the explosives,

the effectlve contact’ surface between the ‘explosives and the surroundlng
medium can be incteased by u51ng the technlque of companion blasting If

the total’amount of explos1ves is divided’ into n packets (éach packet contains
an amount ql, and has” an effective contact area Sl), then from equat1on (30)

one can derivé a formula for calculatlng the total contact surface area S',
assumlng that q;= Q/n, kj= k¢
, Lok

§' = s8-n3 (34)
where § is the contact surface area if the explosives are not divided into
packets. As n increases, the seismic effect also increases. Actual experience
shows that if. the total yield of the explosives is 2t, the effective contact
area reaches a stabilization point with approximately 30 well holes; further
1ncrease in the number of holes has very little effect. Therefore we choose

£5 = ) o ey

for estimating the influence of number of wells. Table 2-5 gives the values
of f5 and F5 , where mg= 0.7. : ' o

It should be emphasized that as the number of wells increases, a sufficiently
large distance between the wells must be maintained. Close proximity between
the wells may cause coupling - (interconnection ‘between the ‘wells), and allow
the rocks to be thrown upward, thus Yeducing the transmission of~ elast1c wave
energy. The minimum interwell distance depends on the yield of the explosives;
for example, if the yield is 50 kg, the inter-well distance should be 7-8 m.

As the yield increase, the distance should increase accordingly. _ .




Table 2-5, The Influence of Number of Wells

Sgﬂﬁﬁgse : Hell mimber h i
1 1 (chamber) 0.32 0.43
2 5 0.55 0.66
3 ) 10 0.68 0.76
4 15 0.81 0.86
5 20 0.87 0.91
6 25 0.94 0.96
7. : 30 and above 1.00 1.00

The Influence of Differential Excitation (F ). In antiseismic engineering,
differential blasting techniques are often used to reduce the seismic effect;
however, in seismic depth sounding, simultaneous blasting is used to enhance
the seismic effect. Therefore, this influence factor cannot be ignored if
industrial blasting is used as the source of excitation. Zhang Xueliang et al
developed a table for calculating the rate of seismic reduction due to
differential blasting [5]. 1In this article, the formula

-0857
fg =1-d=n (36)

is used to represent the influence of differential excitation. In this
formula, n = Qt/Qmax, where Qtis the total yield, Qumax is the yield of the
largest section of the blast. Clearly, n=1 corresponds to the case of
simultaneous blasting. In general, 1&n<10. From this we constructed
Table 2-6, where mg= 0.7. It should be noted that the time delay between
sections in differential blasting is generally of the order of milliseconds
or microseconds. From equation (36) it is known that the time delay itself
has little effect; the predominant effect depends on how the explosives are
distributed.

Table 2-6. The Influence of Differential Excitation

Sequence n = A F,

niimber
! 10 0.28 ‘ 0.41
2 9 0.29 0.42
3 b 0.31 0.44
4 7 0.33 0.46
5 6 0.37 0.50
6 5 0.41 0.53
7 4 0.46 0.58
8 3 0.55 0.66
9 2 0.68 : 0.76
10 1.5 0.80 0.90
11 l 1.00 1.00
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We have presented a discussion of the six major influence factors using a
semi-empirical, semi-theoretical approach. It must be pointed out however
that the results are strictly based on statistical analyses; hence the
numerical values presented in Tables 2-1 through 2-6 are subject to certain
limitations. For example, differences in the geological structures of
different regions have not been taken into account; as a result, there may
be large variations in the calculated value of ¢ . This is a problem that
requires further research. ‘

IV:. Application in Seismic Depth Sounding

1. Equivalent Coefficient for Different Forms of Explosion

Among the various forms of excitation used in seismic depth soundihg, the
seismic effect can be achieved using well companion blasting. In this
article, this form of explosion is used as a standard for comparing other

forms of explosions, and the concept of equivalent coefficient is introduced.

in equation-(l), let the amount of explosives which have been converted into
elastic wave energy be ¢, then :

£ - E/E =q/Q
or’ ' g =&Q (37)
An analogous formula which corresponds to standard explosions is

4o =HaQy o ' (38)
Then, to achieve the same seismic effect, we require '

do = q

Substituting equations (37) and (38) into the above equation gives

el
| Q0 ==Q, | | (39)
Let T =k i o (40)
then S QW =70 (4D

The quantity Qo in the above formula is the equivalent yield of an explosion

when referenced to the standard explosion;'z is called the equivalent coefficient.
Clearly, ? represents the number of tons of standard explosives that corresponds
to one ton of explosives in a non-standard explosion.

Sun Kezhong et al (1982) calculated the values ofl?,ﬂ for four different forms
of explosion.l) These values are used to calculatee& from equation (22), and
the corresponding values of 7 from equation (40). The results are presented
in Table 3. ‘ ‘

1) Sun Kezhong, Teng Jiwen, Yao Hong, Cheng Lifang, "Attenuation of Seismic
Waves and Distribution of Explosion Spectrum in the Exploration of Earth
Crust and Upper Screen Structure Using Artificial Explosion', 1982.
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Table 3 Conversion Coefficients and Equivalent Coefficients for Four .
Different Forms of Explosion : :

sequence | form of statistical results calculated results
 Bequenc explosioa - x . d .
number . _ , . , o ,
well compalllion explosion 144.272 1.54 2.03%10™? 1 (standard)
underwatér explosion 89.165 1.63 §.10x10™ 1 0.40
mine explosion , | #1.678 1.62 6.87X107 0.34
chamber explosion’ 13058 | 132 LB3X100 | 0.0l

It should be pointed out that the "underwater explosion" given in Table 3
refers to explosion in lakes around the Qinghai—Xizang region. For other
regions or other forms of underwater explosion such as explosion in the
waters of Bohai (approximately 15-20 m underwater), the conversion
coefficient and equivalent coefficient may be somewhat higher.2)3)

2. The Seismic Magnitude of Explosion

In the derivation of the conversion coefficient ¢ , the following values are
obtained for the coefficients a, b (a=6, b=n/3=1.58/3=0.53). Substituting
these values into equation (2) and changing the unit of 'Q to tons (t), one
obtains: o

M o= 4.42=0.531og @ (42
Thus, once the yield Q(INT) and the conversion éoefficiént L are known, the

corresponding magnitude of the explosion can be determined. To illustrate
thiS'procedpre?‘three actual examples are presented below: a f

Example 1 1In the case of the Mangyuan well explosion, Q=2t; from Table 3 we
geteK =2.03x1073, Substituting this value into equation (42) gives M=3.15.
Based on recordings at seismic stations, the magnitude of the corresponding
near earthquake is calculated to be approximately 3.1 + 0.2. T B

Example 2 1In the case of the Yongdeng chamber explosion, Q=154t; from Table

3 we getaﬂ=qd83x10'5,.“Substituting‘this value into equation (42) gives M=3.07.
Based on recordings at seismic stations, the magnitude of the corresponding
near earthquake is calculated to be approximately 3.1 + 0.3.

2) National Earthquake Bureau, Geophysical Exploration Brigade, "Summary
Report on the Bohai Earthquake Special Task" 1981

3) National Earthquake Bureau, Geophysical Exploration Brigade, "Preliminéry

Investigation of the Time Variation of P, Waves in the North China Region
During 1981-1982 ----Seismic Recordings of Two Bohai Explosions', 1982
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Example 3 1In a certain explosion, Q=20t. From actual field conditions and
the values given in Table 2, we know that F1=0.70 (clay), F»=0.84 (well depth
=15m), F3=0.57 (slurry), F4=1.0 (reverse ‘throw direction), F5=1.0 (more than
30 holes), Fg=1.0 (simultaneous excitation). By substituting these values
into equation (27), one obtains K =6,89x10~%. Substituting this value and
the value of Q into equation (42) glves M=3.43. Based on seismic recordings,

the magnitude of the correspondlng near earthquake is calculated to be
My=3.3 + 0.3. v

The three examples cited above show that although there are considerable
variations in the yield and_the form of explosion in the three cases, the
magnitudes of explosion calculated from the conversion coefficient and the
yield are basically in agreement with actual observations.

During the course of this work, comrades Lai Minhui, Wu Minchu, Sun Kezhong
of the Chinese Academy of Sciences, Geophysical Institute, comrade Chen
Xuebo of the National Earthquake Bureau, Earthquake and Geological Brigade,
and comrade Tang Yongan of the Shandong Earthquake Bureau all provided.
valuable assistance; sincere thanks are extended to all.
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[Article by Li Changhou [2621 2490 0624], Li Peihong [2621 1014 7703] and Sun
Yinqiu [1327 0692 4428], Shanghai Institute of Organic Chemistry, Chinese
Academy of Sciences: "Research and Development of a PM-2 Photomultiplier Tube
High~Voltage Power Supply"]

[Text] 1In 1977, Japanese researchers Gonda, et al. presented a new high-
voltage power supply circuit for use in photomultiplier tubes (PMT) which
attracted quite a bit of public attention. Some persons in China developed a
PMT high-voltage power supply based on Gonda's presentation. However, the
output voltage of the Gonda circuit can only reach around 1000 V, but most of
the PMT mode in China and abroad require a power supply voltage greater than
1000 V, and many require more than 1500 V. We have developed a PM-2 high-
voltage power supply which improves the Gonda circuit while preserving its
superior features.

The Circuit and Its Operating Principles

The circuitry of the PM-2 high voltage power supply are illustrated in Figure
1. The operating principles are as follows: The high voltage produced
through full-wave rectification, but not yet stabilized, is put through three
DF-104 control transistors and a current overload protection circuit before it
is received by the output terminal. After the output voltage has been divided
by a potentiometer, part of it is applied to the positive end of a bias opera-
tional amplifier, it is compared to the reference voltage on its negative end
and after the voltage difference is amplified by the bias amplifier it con-
trols the reverse automatic gain controller circuit. High frequency output of
the oscillator is sent to the reverse automatic gain control circuit through
L;. Since the reverse automatic gain circuit is controlled by the bias check
amplifier, the high frequency output produced at output coil Ly, is in direct
proportion to the bias signal. The current induced by Ly, Ly and Le in the
receiving circuit is detected by three diodes, and after capacitive %iltering,
is applied between the b-terminal and e-terminal of the DF104 transistor. If
the initial voltage has been determined, the output voltage will increase and
the bias voltage of the bias check amplifier will decrease. At this time, the
voltage between the b and e terminals of the three DF104s will decrease and
return to the voltage which was originally set. The reverse is also the case.
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Figure 1

When the output current is an overload, the current overload circuit absorbs
the current coming from the bias amplifier so that the high frequency output
of L,y decreases and thus causes the output voltage to decrease._

Differences Between the PM—Z Circuit and the Gonda‘Circuit

The PM-2 circuit follows the same pr1nc1p1es as the Gonda c1rcuit. The
differences between the two are: ‘ o

1." The Gonda circuit's full-wave rectifier circuit ‘uses only four

capacitors and four diodes. The PM-2 circuit uses six capacitors and six
diodes, and also adds an oil-immersed capacitor whlch can tolerate 3000 volts,

which can both safely accept the high voltages necessary and can also ensure
that the high potential ripple voltage of the rectified full-wave but not yet
stabilized will not be too great, and thus reduce the overall ripple voltage.

2. To ensure that the regulator (controller) tube DF104 will not be broken
or the voltage tolerance demands are not lowered, the two regulators in the .
Gonda circuit are increased to three and correspondingly receiver coil Lg and
detector filter circuits are added.
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3. The direct current power supply of the Colpitts oscillator, reverse
automatic gain controller, bias amplifier, and reference voltage source is
changed from the four voltage stabilizers in the Gonda circuit to a WB715HB
intzgrated stable voltage supply, which has a voltage regulation rate of 50 x
107" and can improve the stability of the entire circuit.

4. The reference voltage of the Gonda circuit (using only a 1N939 voltage
regulator) is changed to a highly stable constant current-constant voltage
circuit. This improves the stability of the reference voltage and can
improve the stability of the entire circuit.

5. 'The starting point of the Gonda circuit's reference voltage is lowered
from the original approximate 0.5 V to 0.13 V so that the circuit's output
voltage range changes to -200 to -2000 V (4.6 mA) continuously adjustable.

6. Certain changes are made in some electronic components, an RJJ metallic
film precision resistor is used as the sampling voltage divider resistor of
the reference voltage source, a multi-coil precision wire-wound potentiometer
is used for the sampling voltage divider potentiometer, which further improve
the stability of the entire circuit.

Important Indexes and their Methods of Measurement

l. Output voltage range: around -200 to -2000 V continuously adjustable and
is directly observed from the voltage indicator on the instrument panel.

2. Output current range: 0-4.6 mA, continuously adjustable. Method of
measurement: at no-load time, I_=0; and after receiving a load, load
variations are directly observed from the current indicator on the instrument
panel.

3. Stability and its method of measurement: In a room with constant
temperature and humidity, with an output of 1500 V and 1.5 mA, the potential
difference of around 1.499823 V of high-voltage output, is measured using a
Chinese-manufactured 0.002 level model UJ32/2 high potential direct current
device. The results: When the ac power supply voltage of 220 V varied *10
pergent, the voltage adjustment rate of the high-voltage output was *9.4 x
107°; after the machine had been on for half an hour, running continuously
for 4 hours, the high-voltage drift was 5.8_x 107”, and continuously for 6
hours, the high-voltage drift was 4.1 x 107°.

4. Current adjustment rate (or dynamic internal resistance) and its method
of measurement:

(1) No-load, high-voltage output adjusted to 1500 V, from a sample of about
0.135333 V taken from the voltage divider and measuring it with a domestically
manufactured 0.002 level model UJ32/2 high potential dc potential difference
meter, the index was 0.135333 V and stable. '
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,(2) Received load Ry, (1 M®), at this time the output current was 1.5 mA (in
.actual use, the current consumed by the PMT voltage divider was about 1 mA),
. but the index of the UJ32/2 potential difference meter dropped to 0.1353327
V, the change in high-voltage output was AV = 0.003325 V. By definition,
the adjustment rate of the current can be derived as: AV‘O/V0 = 2.2 x 10-6.

,S,T Ripple voltage and its method of measurement, based on the experimental
formula Vo= 8 (V /V )V vv in which V i is the ripple voltage soughtj S, is
the voltage adJustment rate of the high-voltage output, value taken as 2 x
107 V, is the high voltage output which we often use the value at 1500 V;
v 1s the full wave rectified but not yet stable dc high-voltage, value of
2080 V; V_tris the ripple voltage at the dc high-voltage positive terminal of
yoltage wﬁlch has been through the full-wave rectifier but is not yet stable,
using a ‘domestically manufactured model SBM-14 multiple use oscilloscope

. (peak frequency response 10ns,-i.e., 100 MHz) actual measurement of 8 V (peak
. to peak value). . Substituting the above data in the experimental formula, the
“ripple voltage can be calculated as Vo = 1.15 x 107 ~4 vV, i.e., 0.12 mV.

“The PM—2 h1gh—voltage ‘power supply measures 350 X 260 X 130 mm, welghs 6.5
kg, and production cost of around 500 yuan.

For a comparison of the PM-2 hlgh—voltage power supply and similar power
supplies, see the table below. :

The PM-2 hlgh—voltage power supply has already been handed over by the
Shanghai Institute of Organic of the Chinese Academy of Sciences to the
Nanjing Analytical Instruments Plant for manufacture and in December 1983 it
passed scientific research results and new product design appraisal.

Discussion

. 1. . The inventor of the principles of this circuit, Gonda and others, feel
that .a frequency of about 10 MHz will relay a bias signal, but the results of
_our experiments show that if the Colpitts oscillator is working normally, a
frequency of about 8 MHz can achieve the end of relaying the bias signal.
For this reason, it is not necessary to spend excessive time on an
oscillation frequency of 10 MHz. o

2., Im theory, the Gonda circuit can generate a hlgh output voltage and

stable voltage power supply, but there are only two ways to do this: one is
to increase the regulators, and the other is to improve the voltage tolerance
performance of the existing regulator. Our practice shows that if a regulator
is added, excessive number of unrelated components can cause interference,

and not achieve the goal of stable high-voltage output; if a regulator is not
added, but if it is manufactured according to the PM-2 circuit, then the
demands on the regulator are very high, and difficult to realize using .
domestically manufactured components. Therefore, the authors feel that the
Gonda circuit cannot further improve the high-voltage output simply.
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3. The coils in the circuit can be purchased commercially (such as the
inductive coil LT104K (assembly) of the domestically manufactured wudeng

- superheterodyne type receiver), or can also be self-wound. If they are self-
. wound, the L; form can be the same as the 104 K, the primary wire diameter is
0.2 mm, with 5 turns, the secondary wire diameter is 0.35 mm, with 12 turns;
the Loy form can be the same as the 104 K, wire diameter of 0.35 mm, 12 turns;
~Laq, L4,.and L: forms can be the same as the 104 A, wire diameter of 0.35 mm,

- with 14 turns. As long as after detection the signals received on L., L,,
and Lg can make the regulator operate normally, there are no special demands
on the coils. ‘

4. The PM-2 high-voltage power suppy has the advantages of reliability of
output stability, simple circuitry, ease of manufacture, and low cost, but it
has the disadvantages of placing high demands on high-voltage tubes, and
difficulty of overall debugging. Practice proves that in the entire develop-
ment process, debugging is the most critical 1link.

8226
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USING A SINGLE-BOARD COMPUTER TO MAINTAIN CONSTANT VOLTAGE, CURRENT SOURCES

Beijing DIANZI KEXUE JISHU [ELECTRONIC SCIENCE & TECHNOLOGY] in Chinese No 10,
10 Oct 84 pp 26-27, 13

[Article by Li Zigang [2621 5261 0474] and Yang Yongzhi [2799 0516 2535],
State-run Plant 4503]

[Text] Constant voltage sources and constant current sources, especially high
voltage power supplies going from several tens of thousands of volts to
several hundreds of thousands of volts, in some special equipment or special
situations, when increasing power, require rising slowly from zero to a pre-
determined voltage or current and then stabilizing at that point. When load
changes or input voltage waves cause deviations in the predetermined value of
the output voltage, it should be able to restore the predetermined value
rapidly. When the task is over, it must slowly decline to zero. These
processes are adjusted by manually turning a potentiometer which wastes time
and is not very precise. To resolve these problems, we have tested the use of
a single-board computer to control constant voltage and constant current
courses, and have proved that it is feasible. The connecting circuit is
illustrated in Figure 1. The part inside the broken line is the open-loop .
control, - The closed-loop control can play a clear role on rapid regulation,
maintenance precision, and stability of the power supply.
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PO BE (b)

)

a. DC-AC converter
b. High-voltage output
c. Display '

Interface Circuit -

We used a CMC-80 microcomputer jointly manufactured by the Zhuzhou Electronics
Institute and the Hongkong Jinshan Company. This microcomputer has two PIO
(parallel input-output) interface chips, therefore it is not necessary to add
interface chips and connecting the D/A converter directly from the socket
lead-out, connecting the D/A converter externally to the operational ampli-
fier, formed a complete DAC whose output voltage was the reference voltage for
the power supply. The D/A converter used in this series is a National :
Semiconductor Company of U.S. DAC-1210 LCD component, which has a resolution
to 12 places, and a linear error of 0.05 percent, a current stabilization time
of 1 us, externally connected reference voltage of +10V~-10V, and dual buffer
data input latch. Taking into account that the precision of the power supply
controlled in the experiment was only 0.4 percent, we therefore connected it
into an 8-bit DAC (the four low bits D,-D, connected to the low level),
forming a general purpose model. The control signal circuits Eﬁ,'ﬁkl, XFER,
and WR, were connected to the low level and BYTEl/BYTE2 were connected to the
high level, thus reducing the hardware linked circuits and requiring only one
PIO interface for D/A conversion, improving resistance to interference, and
increasing system flexibility. Selecting appropriately the data feed time and
date can make the power supply output level rise steadily, avoiding overregu-
lation of the transitional stage of a rise in power supply.




Checking the power supply output by means of the A/D converter, the CMC-80
microcomputer has an ADC0809 chip, so it was not necessary to add hardware.
The power supply output voltage value is received directly by the A/D
converter through the voltage divider, is converted into digital form and sent
to the computer. It is compared with the input data of the DAC, and the
computer sends the digital quantity of the ADC input through the other PIO to
an LED display (which can also display comparative error). Appropriate
software can carry out rapid control, including advanced and corrected, of
different load tasks and thus can make the power supply output conform to work
demands.

Software Design

In order to outline the program modules written for the power supply for
automatic power turn-om, ‘data acquisition, processing and adjustment which
include sending data to increase power, reducing data to reduce power, A/D
conversion, numerical value filtering, PID adjustment, and display modules,
they are shown in a flow chart in Figure 2.

In order to ensure that the output voltage or current would rise evenly,
taking into account the fact that the power supply transition process time is
long, there should be a delay after each data transmission. Thus when
designing the software, this point was taken into consideration in the data
transmission to increase power and reduce data to reduce power subprograms,
and a delay subprogram was written for iterative calling. The power supply
transitional process time can be derived from computation or from measurement,
and if it increases by steps of 1 in order then correspondingly it can
diminish the delay time or number of steps.

In order to prevent interference, corresponding measures were also taken in
software, i.e., when individual or several sample values exceed the limit due
to interference, the digital filter filters them out. When the continuous
occurrence of sample values which exceed the limit is greater than a pre-
determined value or predetermined time, it shifts to the warning processor.
When the sample value is at the upper or lower limit or exceeds the precision
zone of the power supply output, the previous two or four sample values can be
saved and added to the current sample value to find the average as a sample
value to make the sample value more in line with actuality and carry out PID
regulation. :

The display program module can display the sample value, calculate the average
sample value, and can also display errors. What we used was the display
sample value.

Several Points of Explanation
1. Using a single-board computer to control a power supply is far from
exploiting the full potential of the single-board computer. If several D/A

converters are connected to a decoder for chip selection, several power
supplies can be controlled on a time-share basis. An A/D converter connected
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with several different multichannel switches to form an 8, 16, 32 or even 64
channel analog input channel to carry out closed-loop control of many power
supplies, would fully exploit the capability of the single-board computer.
This series is only an experimental device for controlling one power supply.
Its circuitry is illustrated in Figure 3.

2, For reference control of highly precise and highly stable power supply, it
requires only switching D/A and A/D converters for corresponding number of
places. We used a 12 place D/A converter open loop control constant voltage
power supply, a digital voltage metér for inspection, and measured power
supply precision at <0.05 percent.

3. A system controlling several power supplies can use a CTC (CMC-80 single-
board computer with a CTC) fixed time interrupt, cyclical rotational
monitoring of each power supplied for closed loop control. Adopting a
parallel work method can permit the CPU more time for computation, processing
and information transfer with peripheral devices. This system is equipped
with a printer (CMC-80 microcomputer equipped microprinter) which can print
out such parameters as output voltage or current, and load work state
collected at set times.
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Key:
a. Sample control
b. Start
c. Multiple switches
d. Notes:
1. Ug is dual monostable triggers for producing state fixed time
production sampling control pulse and ADC start pulse
2. Uy is monostable trigger for time delay
3. PIO) operates in interrupt mode, PIOy is common type, ASTB and
BSTB are ground connections
4. (a), (b), (c) are from address decoder as chip select signals
of Ul, U2, and Uy
5. Ug is 4D trigger, Ug is sample maintenance amplifier
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PRC OFFICIALLY NAMES ANTARCTIC LAKE 'XTIHU'
OW011025 Beijing XINHUA Domestic Service in Chinese 1217 GMT 27 Feb 85
[By reporters Zhu Youdi and Giu Weimin]

[Text] King George Island, 26 February (XINHUA)--A crystal-clear, sparkling
lake north of China's Changcheng Station in antarctica was recently officially
names "Xihu," with a brass nameplate bearing its name in Chinese and English
erected at its side. This is the first lake in Antarctica named by China.

The lake is located 200 meters from the Changchung Station and situation in a
small valley surrounded by snowy mountains to its northeast are small hills;
and to its south is a series of steep mountain slopes composed of pyrogenic
rocks. The valley opens up directly to the rippling Changcheng Gulf. The
Antarctic "Xihu" is 6,000 square meters wide, and its water is 10 meters deep.
At present, on the banks of the lake are remnant snow, ice ridges, snow-
covered hills, and protruding rocks, with their images reflected upside down
in the crystal-clear, sparkling water. The lake has abundant and relatively
fine-quality water. Even in the late winter season, the water 4 to 5 meters
beneath the surface does not freeze, thus ensuring an adequate supply of water
for daily life and work at the Changcheng Station,

Up on a small hill east of the Antarctic "Xihu" is a 4-meter-high signpost
made from a stainless steel gravity sampling pipe [zhong 11 qu yqng guan

6850 0500 0648 2876 4619], erected by members of the expedition group from
Zhenjiang. On the upper side of the signpost is a nameplate made from a
stainless steel rudder, bearing the characters '"Hangzhou, China," with the
sharp edge of the rudder pointing upward toward the sky, indicating the cour-
ageous and pioneering spirit of the expedition group members.

CSO: 4008/275
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BRIEFS

FUJIAN COMPUTER TECHNOLOGY--Fuzhou, 24 Jan (XINHUA)--The Fujian Provincial Elec-
tronic Computer Research Institute has designed and produced the Bailing Chinese
language card and two coding methods. They passed technical tests in Fuzhou

on 23 February. The Bailing Chinese language card can be inserted into IBM
PC/XT computer to show direct Chinese language information. [Summary] [Beijing
XINHUA Domestic Service in Chinese 1350 GMT 24 Jan 85 OW]

SHANDONG COMPUTER TECHNOLOGY--Jinan, 27 Jan (XINHUA)--A new Chinese language
pinyin system for computer operation--QPC-DOS--has passed technical tests in
Shandong's Yantai City recently. The system can input some 7,000 Chinese char-
acters and common punctuation marks into a computer, and may input additional
information if necessary. [Summary] [Beijing XINHUA Domestic Service in
“Chinese 0850 GMT 27 Jan 85 OW]

"ZHEJTANG WASTEPAPER--Hangzhou, 7 Feb (XINHUA)--The Hangzhou Chemical Industry
Research Institute recently successfully produced an HD-6 type color eraser

for wastepaper. Wastepaper can be reused in producing newsprint, writing paper
and napkins after processing with the HD-6 type eraser. [Summary] [Beijing
XINHUA Domestic Service in Chinese 0020 GMT 7 Feb 85 OW]

CHINESE CHARACTER COMPUTERS-~Beijing 7 Feb (XINHUA)--A demonstration of the
new method of entering Chinese characters into computers was held in Beijing's
Xinqiao Restaurant on 7 February. The method, which makes use of 26 keys and
5-stroke basic Chinese character forms, was developed and further improved by
Wang Yongmin, director of the Board of Directors of the Honan Society for the
Study of Information in Chinese Characters. An operator who has studied this
method for 4 months, is able to type 136 Chinese characters per minute. [Sum-
mary] ‘[Beijing XINHUA Domestic Service in Chinese 1434 GMT 7 Feb 85 OW]

CHINESE-CHARACTER SOFTWARE PRODUCED--Beijing, 15 Feb (XINHUA)--Another advanced
Chinese-character computer system--the Xinshidai [New Times] Chinese-character
computer system--was recently produced in Beijing. [passage omitted] The
Xinshidai Chinese-Character computer system runs on IBM~PC computers which are
popular in China. The system contains an IC [integrated circuit] plate as part
of the computer hardware and some software to store the necessary programs.
[passage omitted] There are three Chinese-character input methods--the Pinyin,
the eight-stroke ideograms, and the four-corner codes. The three methods can
be used interchangeably. [passage omitted] The Xinshidai Chinese-character
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computer system was developed by the Beijing Documents Service Center and the
state-operated Changcheng Scientific Instruments Plant. At present, it has
been put into batch production. [Excerpts] [By Zhuo Peirong] [Beijing XINHUA
Domestic Service in Chinese 1235 GMT 15 Feb 85 OW]

JILIN UTILIZATION OF MICROCOMPUTERS--In 1984, Jilin Province had made great
progress in utilization of microcomputers and especially in using them for
enterprise transformation. At present, about 800 microcomputers have been used
by industrial and communications, agricultural, financial and trade, capital
construction, scientific research, cultural and educational, and public health
departments. [Summary] [Changchun Jilin Provincial Service in Mandarin 1030
GMT 21 Mar 85 SK] ‘ : ~

CS0:  4008/291
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. ENVIRONMENTAL QUALITY

CONFERENCE ON ENVIRONMENTAL PROTECTION IN BEIJING CONVENED
Beijing HUANJING BAOHU [ENVIRONMENTAL PROTECTION] in Chinese No 5, 1984 p 29

[Article by Wang Shuqi [3769 2885 6386]: '"Beijing Municipal Government
Convenes Conference on Envirommental Protection Work'"]

[Text] In order to implement fully the official written reply from the CPC
Central Committee and the State Council on "The Overall Planning Program for
the Building of Beijing Municipality,” and the spirit of the Second National
Conference on Environmental Protection, the Beijing Municipal Government
convened a conference on envirommental protection work. A total of more

than 300 people from relevant departments of the.municipal govermment,
relevant units of the Central Committee, and comrades in charge of PLA units
in Beijing and in institutions of higher learning attended this conference.

Deputy Mayor, Han Boping [7281 0130 1627] presided at the conference, and
deputy mayor Zhang Baifa [1728 4102 4099] gave a report titled, "Carry out
the 'official reply' from the Central Committee and Strive to Usher In a
New Situation in Environmental Protection Work in the Capital. Minister

Li Ximing [2621 6932 6900] of the Ministry of Urban and Rural Construction
and Environmental Protection, and Mayor Chen Xitong [7115 1585 0681] made
important speeches. ' . ; : ‘

In his report, Deputy Mayor Zhang Baifa noted that during the past 10 years,
as a result of the joint efforts of all levels of the municipal government,
the Central Committee, and units stationed in Beijing, environmental pro-
tection work has scored definite accomplishments. However, environmental
pollution remains very serious. He said that this year marks the twenty-
fifth anniversary of the founding of the nation, and that all trades and
professions should rally their spirits and go all out in taking real action
to celebrate the national anniversary. In the field of environmental
protection, 12 tasks have to be completed as follows: Complete the conversion
of the 209 boilers in the urban area that have not yet been converted. It
is also necessary to convert a number of tea boilers, kilns, and movable
boilers. 2. Bring into being three black smoke-free zones, namelty The
Erlong Road street office in the western part of the city, part of the area
to the west of Xierhuan, and the Xiang Shan scenic region. 3. Supply heat
over a continuous area for a reduction or less building of smokestacks.

4. 1Increase in raw materials for cleaning, completion of the building of




the project for bringing coal gas into the city from the coke ovens at the
Capital Steel mill, and strenuous efforts to complete by year's end the pipe-
line to bring natural gas into Beijing from the north China oilfield.
Additionally, more honeycomb coal discs should be produced to take the place
of coal briquets, and research and development should be carried out to
promote new style stoves for homes, and energy saving stove tiles to reduce
the amount of pollution from small coal stoves. 5. Designation of protected
headwaters zones and formulation of management methods to assure protection
of Miyun, Guanting, and Huairou reservoirs and the purity of water in channels
carrying water. 6. Substantial cleaning up of river water in the upper
sections of the Wanquan River, the Chang River, the Beihucheng River, and

the Liangma River, removal of silt from river beds, planting of greenery on

. both banks of rivers, and building of forest belts along rivers to make them

into rest areas for people. 7. Dredge Shisha Hai, complete first phase
projects, and begin to dredge Honglingjin Lake in Chaoyang District. 8. Take
firmly in hand the control of effluent from chemical industries,

pharmaceutical, textile, paper making and metallurgy plants, and from hospitals.
The industrial effluent treatment rate is to be increased from 38 to 43 percent.
9. Solution within a definite period of time of pollution from a number of
enterprises that disturbs the citizenry. Renovation, merger, or movement

of 52 industrial plants and workshops in the area inside Sanhuan Road. On-
site control of 200 sources of pollution. 10. Closing of an additional 100
electroplating plants and sites. 11. Strict control of noise that disturbs
the people. All motor vehicles are to use low noise horns, production of

the number of small Model 121 trucks is to be increased, and the old heavily
polluting Dongfeng motor vehicles are to be improved. All three-wheel motor
vehicles that have not been improved are to be prohibited entry to Sanhuan

Road as of the end of the year. 12. Halt to the use of the pesticides

. benzene hexachloride and DDT.

In his speech, Minister Li Ximing ¢f the Ministry of Urban and Rural
Construction and Environmental Protection noted that the situation in
environmental protection work throughout the country is currently very good.
The nation has made environmental protection a basic national policy.
Leaders at all levels are devoting increasingly serious attention to it,

and the broad masses of people are also extraordinarily concerned about it.
People throughout the country look to Beijing and hope that Beijing will
diligently study and implement the Central Committee's "official reply and
the spirit of the Second National Conference on Environmental Protection,
and serve as a model for the ushering in of a new situation in environmental
protection from which experience can be drawn.

Mayor Chen Xitong pointed out that the Central Committee has placed very high
requirements on Beijing Municipality, and that our work still fallsg far

short of these requirements. The Central Committee's and the State Council's
official reply to "The Overall Plan Program for the Building of Beijing
Municipality" is a programmatic document for the ushering in of a new
situation in the building of the capital city. Everyone should study it

to increase their understanding and to bring their thinking in line with the
"official reply" from the Central Committee. He said that the municipal
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government has several times discussed the 12 env1ronmental protectlon ‘tasks

to be completed this year, and that individual departments and 1nd1V1dua1

units will have to implement them one by one. One must keep one's word,

~and action must bring results. When somethlng is said, it should be resolutely
completed. He also pointed out that the law must be strictly maintained and
violators must be prosecuted; otherwise, the damage done will be great and

it will become 1mp0331ble to do many things.

Delegates to the conference unified their understanding and increased their
confidence as a result of this conference. They unanimously said that they
would shoulder their own responsibilities and take them back for conscientious
'1mp1ementat10n and achieve results to make a contribution in building Beijing
into a clean, surpassingly beaut1fu1 and ecologlcally healthy civilized li.
city.

9432
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ENVIRONMENTAL QUALITY

RESEARCH ON AGRICULTURAL ENVIRONMENTAIL PROTECTION DISCUSSED

Tianjin NONGYE HUANJING [ENVIRONMENTAI PROTECTION] in Chinese No 8,
Aug 84 pp 13-15 C ' ‘

[Article by Jiang Tianzhong [5592 1131 0022]: "Several Things We Have Learned
in Launching Scientific Research Work in Agricultural Environmental Protection]

[Text] 1In 1974, the former Ministry of Agriculture convened in Beijing a con-
ference on cooperation in the scientific research in agricultural environmental
protection. Several dozens schools and institutions of the agricultural, aqua-
tic products, public health and urban construction departments, the academy of
sciences and the education department were organized to launch cooperation in
scientific research involving "the criteria for the water quality in farmland
irrigation," "the criteria for the water quality in fishery," and "the criteria
for the safe use of farm chemicals." This conference was the first nationwide
conference on environmental protection which the agricultural department con-
vened since the First National Conference on Environmental Protection. Since
that time, the agricultural department has begun to launch scientific research
in environmental protection in an organized and planned manner and on a broader
scale. In the last 10 years, our country's scientific research in agricultural
environmental protection has developed rapidly with relatively great success.
Reviewing the path which we have traversed and summing up our experiences and
lessons will no doubt be extremely beneficial to the development of our scien-
tific research in agricultural environmental protection in the future.

In the early days of launching the scientific research work on environmental
protection, the agricultural department had encountered great difficulties:
First, it lacked the means of analysis. Most of the schools and scientific
research institutes did not have such analyzers as the gas chromatographer and
atomic absorption spectrophotometer. Some units did not even have a simple

thin layer analyzer. Second, it had a very weak technological strength. At

the time, many scientific research personnel had not mastered the technique of
analyzing pollutants. In light of this situation, under the vigorous support.
of the entomological research institute of the Chinese Academy of Sciences, we
held training classes on the technique of analysis, and trained personnel in
thin layer analysis and gas chromatography analysis for the various units.

After the training classes, the various cooperating units gave prominence to

the spirit of building an enterprise through arduous effort, helped one another,
helped supply one another's needs, and won victory over one hardship after
another, and accomplished the above-mentioned three research projects on sched-
ule. After that, the scientific research cooperative group in agricultural
environmental protection continued to expand, and successively launched research
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in more than a dozen major projects, including the evaluation on the environ-
mental quality of 37 key sewage irrigation zones, the criteria for controlling
harmful substance in the mud for farm use, the investigation of the background
value of the toxic substance in the major agricultural soil and grain crops of
13 provinces and municipalities, the investigation of the condition of pollution
by farm chemicals in the key grain, vegetable, fruit, tobacco and tea producing
regions, the impact of farm chemicals on the ecology, the criteria for the safe
use of new farm chemicals, the criteria for sanitation in chicken feed,. the
unified method of analyzing the residues of farm chemicals, the approach to
control nitrates and nitrites in vegetables, and the rational utilization of
dross and urban garbage. Presently, we have scored achievements in over 100
projects, among which some have already obtained awards of achievement from the
Ministry of Agriculture and the localities. Some results are being summarized
and .appraised. The environmental office of the Ministry of Agriculture, Animal
Husbandry and Fishery is presently compiling the results of scientific research
in agricultural environmental protection. This effort is a very good review
and summary of scientific research in environmental protection of the agricul-
tural department in the last 10 years. All this has shown that, after 10 years
of hard work, we have already laid a good foundation for scientific research in
agricultural env1ronmental protectlon and has created favorable factors for
future development. :

In reviewing scientific research work in agricultural environmental protection
inthe last 10 years, we have come up with the following major realizations:

I. We Should Persevere in Orienting Scientific Research on Agricultural Envi-
ronmental Protection Toward the Reality of Productlon and Toward Serving Economic
Construction.

Agricultural environmental protection involves a broad area and numerous scien-
tific research projects. But of first importance is the study of those projects
which will yield great economic and environmental results and which will play
an obvious role in agricultural production. This means that we must orient
scientific research on agricultural environmental protection toward the reality
of production and toward solving practical préblems. This is an important
guiding ideology in our work of launching scientific research in agricultural
environmental protection. ' Practice has proved that, only by adhering to this
guiding ideology can scientific research in agricultural environmental protec-
tion display great vitality. For this purpose, we must vigorously encourage
scientific research personnel to penetrate into the reality of production to'
carry out investigation and study in a widespread manner, firmly erect the view-
point of letting scientific research serve production, and prevent and overcome
the tendency of scientific research for its own sake. Furthermore, we must
strictly guard well the pass of scientific research planning, conscientiously
"examine and verify our topics of research, and carry out analysis and pre-

. appralsal on the economic and env1ronmenta1 results of each topic.




II. We Should Organize and Launch Cooperation in Scientific Research and Con-
centrate Our Strength on Making Breakthroughs.

Practice has proved that an important measure in launching well scientific
research in agricultural environmental protection is to organize comprehensive
battles to make breakthroughs through interdepartmental and multi-disciplinary
cooperation. There are many agricultural species, and great differences in
the natural factors of different localities. Moreover, pollutants are complex,
Consequently, the research task of many projects is extremely cumbersome.
Highly incompatible with the above is the limited strength of the various scien-
tific research units. Thus, to launch scientific research and score results as
soon as possible, we must unify and organize the strength of various aspects to
launch cooperation in scientific research and concentrate strength on making
breakthroughs. 1In the last 10 years, we were able to accomplish more than a
dozen major research projects under a situation when we had relatively weak
strength., One important reason was because we had organized and launched coop-
eration in scientific research.

III. We Must Strengthen the Management in Scientific Research.

The management in scientific research is highly related to the progress and
success in scientific research. With the continuous development of the scien-
tific research in agricultural environmental protection, the scope of scientific
research has also gradually expanded, and more and more units have participated:
in research. This way, it becomes more important to strengthen the management
in scientific research. In light of the problems existing in this respect, we-
are setting up and perfecting our systems related to such aspects as topic veri-
fication, plan examination and verification, implementation of scientific
research plans, result appraisal and report, and accounting involving funds,

On the basis of bringing its leading role into full play, the cooperative group
should strengthen its relationship with the other cooperating units, understand
the situation of the progress in scientific research, help solve problems in
scientific research, and supervise these units in working hard to accomplish

the scheduled tasks. We should strengthen the relationship among concerned
departments and units and avoid overlapping scientific research tasks.

IV. We Should Pay Attention to The Buiiding of a Scientific and Technological
Rank, :

Scientific research is supported by scientific and technological personnel.

The reason why we were able to score obvious successes in scientific research
in agricultural environmental protection is because we have initially built a
scientific and technological rank in agricultural environmental protection,

The number of scientific and technological personnel taking part in scientific
research in agricultural environmental protection has increased from several
dozens in the past to roughly 1,000 now. Among them, nearly 100 people are
assistant researchers or at a level above that of assistant researcher. They
form a core force in the scientific research in agricultural environmental pro-
tection. 1In order to accelerate the training of skilled personnel, the Zhejiang
Agricultural University has specially set up a department in environmental
protection.
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V. We Must Set Up A Number of Specialized Research Organs.

Practice has proved that, in order to adapt to the development of the scientific
research cause in agricultural environmental protection, we must correspondingly
set up a number of scientific research organs which specialize in the research
in agricultural environmental protection. Over the last several years, the
Ministry of Agriculture, Animal Husbandry and Fishery has set up, under the
jurisdiction of the ministry, a scientific research institute in environmental
protection and a central monitoring station. Many specialized institutes of

the Chinese Academy of Agricultural Sciences have also set up research offices
(groups) in agricultural environmental protection. The agricultural bureaus

and academies agricultural sciences of many provinces, mun1c1pa11t1es and
autonomous regions have successively set up monitoring stations in agricultural
environmental protection and research institutes (offices) in agricultural
environmental protection.

In the last 10 years, we have scored definite successes in scientific research
in agricultural environmental protection. However, generally speaking, we have
still failed to meet the needs of the cause of agricultural environmental pro-
tection and the development of agricultural production, and have failed to put
forth economic and easily popularized measures of prevention and control. We
have not even clarified the situation of pollution and the condition of ecologi-
cal destruction in many places. For one reason or another, we have still
failed to launch research on certain urgently-needed technologies in agricul--
tural environmental protection. In terms of scientific research in agricultural
environmental protection itself, such problems as insufficient funding, narrow
professional scope among the scientific research ranks, the lack of long-term
programs and plans, relative weakness in scientific research strength, and the
lack of pioneers in certain dlsc1p11nes exist. All these will await solution
one by one in the future. '
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[Article by Wei Shuangfeng [7614 7175 7685], Assistant Professor, Agricultural
Economics Department,. South China Institute of Agriculture and Yao Shujie
[1202 2885 3381],. Agricultural Economics Department, South China Trop1ca1
Crops Institute: '"Brief Discussion of the Problem of Unifying Ecologlcal
Environmental .and Economic Benefits"].

'

[Text] - 1. ’The Unity of Ecolegical,'Environmehtél, and Ecenomic Benefits“
Is a Strategic Task in the Modernization of»Agriculture.

China's people are faclng a mighty and dauntlng task, namely the bu11d1ng of
their motherland into a powerful modernized socialist country. Agriculture.
is the foundation of -the national economy, and is closely related to the
four modernizations. The modernization of agriculture not only requires
that all sectors of the national economy provide ample amounts of superior
quality foods and industrial raw materials, but also that it create a

. ‘balanced ecosystem that is highly effective and of surpassing quality for
the entire biosphere. : -

Everyone realizes that an ecosystem is very complex and that it includes
producers, ‘consumers, decomposers, and non-living matter. The main producer
is green plants, and consumers include mankind, herbivorous animals, and .
carnivotrous animals. Decomposers are all sorts of micro-organisms. The
entire ecosystem not only is acted upon and restricted by the external
environment, but all parts of the system are also mutually influenced and
restricted by food. In a normally functioning ecosystem, the flow of energy
and the cycling of matter goes on continuously; however, -at any specific
period of time, consumers and decomposers maintain a relatively balanced
state; This balanced state is termed ecological balance. Mankind's _
activities can promote the ecological balance or they can destroy it; thus,
it is necessary to pay special attention to this problem in building an
economy. China's agricultural population accounts for more than 80 percent
of the country's population. In so large an agricultural country where
agricultural production is so special in nature, damage to the ecological
environment means severe and protracted damage to agriculture. - Furthermore
agriculture's effect on the environment is also far-reaching and long-lasting.
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Only protection and 1mprovement of the ecologlcal env1ronment can bring
about the development of production,. the creation of wealth for. the people,
the creation of wealth for descendants, and increase in- benefits from . :
the agricultural economy . :

2. Ecological Benefits, Env1ronmental Benefits, and Economic Beneflts Are
Dialectically Unified : : : o

The relationship between living creatures and the environment existed long
before the advent of mankind. Study of the ecology aims at improvement of
the environment, promotion of . ecological balance, and the building of a
highly effective, high quality ecosystem in order to ‘advance devélopment of
the national economy. Thus, the problem of effectiveness discussed here

is related directly to human activities (production and living). Were it -
not for human activities, the question of effectiveness would not exist.

The effect on' the ‘ecosystem of man's act1v1t1es are both benef1c1al and
detrimental. People's evaluation and comparison of these advantages B
and disadvantages effects are ‘termed ecological effectiveness. Generally °
speaking, when man's activitieés are beneficial to the écological balance,
ecological benefits are good; otherwisé they are poor. Man's activities -

- may be divided into three types in terms of their effect on the ecosystem.
The first kind are activities beneficial to the ecosystem ‘such as the
growing of grass, the planting of trees, and afforestation which serve to
break winds, stabilize sands, and conserve soil and water. The second kind
are activities destructive to the ecological balance such as reckless
cutting and denudation of forests and ill-advised reclamation of lakelands
to create fields, both of which can lead to soil erosion and inurdation by
floodwaters.  For example, after Krushchev came to power in the USSR, -
deéstruction of forests and ¢learing of virgin lands' was carried out in
Siberia and Kazakstan. As-a result of the serious damage done to plant -
cover, plus a chaotic farming system, a single black windstorm in 1960 caused
damage to 4 million hectares of land.’ Another windstorm in 1963 damaged
20 million hectares. Historically, we have also learned some serious
lessons. Destruction of vast tracts of primeval forests and reclamation -
from the sea and lakes of vast tracts have caused inestimatable damage. -
The third kind of activities are those that have both beneficial and -
damaging effects on the ecosystem as, for example, the building of - ° ;
reservoirs, which can ‘prevent flood and drought disasters, but which can
also cut off routes to spawning grounds for some fish species-leading to
their extinction. Somewhat more serious has been the situation resulting
from the USSR's building of the Aswan Dam for Egypt, which cut off supplies
of humus to the lower reaches of the Nile River resulting in a series of
serious consequences such as gradual impoverishment of the soil ‘in the - .
lower reaches ‘and the spread of blood flukes in the Nile R1ver delta. P

The env1ronment is a condition for the existence and developmentnof the
ecology, and mankind's activities have both a beneficial :and detrimental
effect on the environment. Comparison and evaluation of these beneficial ‘
and detrimental influences is termed environmerital benefits.  Similarly,




man's activities may be divided into three categories in terms of environ-
mental effects. The first kind is activities beneficial to the environment
such as use of and purification ¢f the '"three wastes" [waste water, waste gas,
and industrial residues], and the planting of trees and the growing of

grass to beautify and purify the environment. The second kind is activities
detrimental to the environment as, for example, excessive discharge of the
"three wastes," by industry, or excessive use of chemical fertilizers and
pesticides, which can cause serious environmental pollution. The third
kind is activities that are both beneficial and detrimental. Examples
include concentration of population and the building of cities, which create
a very convenient environment of human life, but which cause large amounts
of pollution and noise arising from over-concentration of population,
excessive urban expansion, and vehicles used for transportation. Discharge
of the "three wastes" resulting from industrial production and the daily
life of inhabitants are bound to pose a serious threat to man's health. The
fact that in recent years increasingly large numbers of people in Western
capitalist countries have left cities for the countryside to spend their
vacations to live illustrates this point. China is a developing country in
which disparities between city and countryside are currently very great.
Consequently, it is understandable that most people yearn to live in cities,
particularly large cities, but does this mean that urban construction is no
problem for us? More than half of China's less than 200 million urban
population is concentrated in 13 major cities. For example, the population
of Guangzhou, Guangdong is greater than the total population of all cities
and towns above the county level. When cities are densely populated, not
only is balanced economic development impossible, but environmental pollution
is fairly serious.

Economic benefit means comparison and evaluation of the consumption of live
labor and materials, and results from labor in production after adoption

of certain technical measures, technical programs, or technical policies.
Generally speaking, economic benefits are high when output is high and
costs low; otherwise economic benefits are low. This is the case in all
societies.

The ecosystem is the unity of the biological system and the environmental
system. The main environment here is the natural environment including light,
heat, water, air, and soil. A good environment is a prerequisite for the
existence and development of a biological system, and thus it is also the
foundation for ecological balance. If the environment is damaged, the
ecosystem will inevitably be damaged. For example, when the water system
is damaged, conditions for the existence of fish will be spoiled bringing
about the death of schools of fish., Conversely, deterioration of the eco-
system can lead to deterioration of the environment. The ecology and the
environment are mutually promoting and mutually restrictive. Good
ecological benefits are possible only where there are good environmental

. benefits., Conversely, good ecological benefits also help improve the
environment.
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Economlc benefits are generally synonymous with ecological benefits and
env1ronmental benefits. Only when highly effective and fine quality
ecologlcal and environmental systems exist is it poss1b1e to have relatlvely
hlgh economlc benefits. However, in actual practice, because of conflicts
ex1st1ng ‘between long-range benefits and short- -range benefits, and between
benefits to parts of the whole and benefits to the whole, people lack a ‘deep
understandlng of the dialectical unity between economic benefits and
ecological and environmental benefits. For example, in the treatment of
‘urban waste water generally an investment of 200 million yuan is required
for a plant that is able to treat 1 million tons of waste water, and a daily
expenditure of 30,000 yuan renminbi and 26,000 kilowatts of electricity are
required as well. A city with a population of 1 million will require the
building of six such plants in order to be able to treat the waste water
that is\discharged ddily. This is doubtlessly a huge expense, furthermore,
such an expense is in the nature of a nonproductive investment and
expend1ture. Consequently, when completely balanced national economic plans
are drawn up, frequently there is vacillation about such plants, and they
are flnally squeezed out." Such problems have not been given suff1c1ently
serious attention. They may seem to save a little money for the present, but
if this goes on for a longerperlod of time, the consequences will be dreadful
to contemplate.»

3. Several Problems That Must Be Watched In Brlnglng About the Unity of
Ecologlcal Env1ronmenta1 ‘and Economic Beneflts

It must be pointed out that bringing about the unity of three benefits
requires synchronization of the protection of the ecological environment
with the building of the national economy. In capitalist countries, because
of the role of capitalist basic economic laws, the anarchic state of social
production and pursuit by capltallsts of maximum profits, capitalists do
not care about common benefits for society. As a result, in capltallst
societies the ecological environment is usually damaged first and then A
treated, and the treatment is also extremely limited.. Ours is a socialist
country in which building of the entire national economy must be planned
and proportional.  Furthermore, in order to avoid taking the tortuous road
that capitalist societies take of polluting first and cleaning up later,
we not only can but also must link protection of the enviromment with
bulldlng of the nat10na1 economy in order to protect the common interest
of the whole society. Therefore, ecological benefits, environmental
benefits, and economic benefits must be integrated and commonly considered
in the development of industry,: transportation, commerce, and'agrlculturev
alike. In order to increase economic benefits in agriculture, the’ follow1ng
several problems must be watched for protectlon of the ecolog1ca1
environment.

First is the problem of a benevolent cycle in the agricultural ecology.
The agricultural ecosystem is an integrated unit that includes the forest
ecosystem, the grasslands ecosystem, the freshwater ecosystem, the mariné
ecosystem, the residential compound ecosystem, the village ecosystem,

and the desert ecosystem. In order to preserve the benevolent cycle in the
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agricultural ecosystem,-it is necessary to preserve the benevolent cycle

in the several aforementioned systems. It is necessary, as well, to co-
ordinate the proportional realtionships among each system, for if there

is proportional imbalance, the entire agricultural ecosystem will be
damaged. For example, forests are the major producers in the agricultural
ecosystem. If attention is not paid to the planting of trees and
afforestation, or if felling is emphasized and afforestation ignored, the
effects on the entire agricultural ecosystem will be bad. Modernization

of agriculture requires large scale farmland capital construction, large
scale use of machines, pesticides, chemical fertilizers, etc., and this
will have profound effects on the agricultural ecosystem. Consequently,
maintenance of a benevolent cycle throughout the agricultural ecosystem and
increase in economic benefits from agriculture will require all-around
planning for mountains, waters, forests, fields, and roads, and for farming,
forestry, animal husbandry, sideline occupations, and fisheries.

Second is the problem of water pollution. Development of modern industry

has meant the discharge into bodies of water of large amounts of waste water,
waste gases, and residues. This had led to either depletion of soluble
oxygen or the enrichment of nutrients in bodies of water, which 'seriously
threaten the growth of fish or may even lead to the death of large schools

of fish. . Use of industrial waste water or sewage from daily life above set
standards for the irrigation of farmland may lead to destruction of the
soil's structure or contamination of farm produce. In agriculture, too

much destruction of forests to clear land for farming gives rise to soil
erosion and damage to the quality of water in streams. Excessive use of
pesticides and chemical fertilizers can also contaminate water quality.' We
have provided lessons in this regard. Some people say that unless '
promptly controlled, the silting of the mighty Chang Jiang that has taken
place in recent years will change the Chang Jiang into 'the second Huang He," .
within a short period of time. During the early 1970's, large numbers of fish
species were killed off through the large scale use of extremely toxic
pesticides, and "rearing of fish in paddyfields" became a meaningless
expression. Thus, the key problem in assuring no or little pollution of
bodies of water is prevention and control of the "three wastes" from industry,
and protection of the benevolent cycle in agriculture. All that is required
is serous attention to environmental benefits and ecological benefits and
increased promotion of economic benefits will be inevitable.

Third is soil pollution resulting from use of chemical fertilizers and
pesticides. At the present time prevention and control of crop diseases
and insect pests to increase crop yields relies mostly on pesticides and
chemical fertilizers. For example, more than half of the world's present
increased grain output depends on chemical fertilizers and pesticides.
Nevertheless, large scale use of chemical fertilizer can produce an ever
increasing build up of acid radicals in the soil that make the soil acidic
and lower soil fertility. Large scale use of pesticides produce very
serious soil toxicity. This is because after pesticides have been used

on crops, though a small amount can violatilize and another portion can be
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absorbed by the plants, most ends up in the soil. Soil contamination with
pesticides can damage the soil's granular structure.” In addition, the washing
by ‘rains of so0il that has been contaminated by pesticidés contaminates
surrounding bodies of water in turn, .causing deterioration of the biological
environment. The best way to solve the problem of soil acidification result-
ing from sole use of chemical fertilizers is to coordinate the proportions of
nitrate, phosphate, and potash fertilizer used, while paying attention at the
same time to the use of organic fertilizer and plowed under green manure.

The main way to solve the problem of pesticides pollution is production of
highly effective but low toxicity pesticides, limitations on the use of the
amounts of highly toxic pesticides, breeding of new disease-resistant
varieties, and intensification of multiple methods of prevention and control,
particularly the use of biological prevention and control. Soil is an
indispensable means of agricultural production. Only if it is used properly
can its fertility be steadily increased. Therefore, only by linking soil use
and soil nurture is it possible to improve the condition of the soil and to
realize the unity of ecological benefits, environmental benefits, and
economic benefits.

In the building of the rural economy, the linking of ecological benefits,
environmental benefits, and economic benefits is no easy matter. In the
actual process, this or that kind of conflict may sometimes occur; however,
so long as we universally understand that doing a good job on the environment
and the ecology "benefits the Present generation and renders a service to
succeeding generations," and establish a mentality of "creation of wealth
for the people, and creation of wealth for succeeding generations,'" we can
turn in a fine performance. : : ‘
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[Article by Cheng Xiaowu L4453 1420 2976]: "On Quality Assurance of Air
Monitoring"]

[Text] The principal task of environmental monitoring is to obtain various
kinds of information (such as intensity of pollution source, concentration of
pollution material, meteorological, hydrological and geological conditions)
for analysis, processing and collection in order to provide accurate and
reliable monitored data and material (or known as information) for
governmental departments to draw up and implement various environmental laws
and regulations as well as for the overall development of environmental
management work. Environmental monitoring is therefore essentially a process
of information intake and output. Like the production process of products in
other trades and professions, a quality assurance system should be established
for this process by which we can ensure accuracy and reliability of monitored
data and material.

In 1983 we adopted the hundred-mark rating system for the quality assurance of
regular air monitoring at 10 regional (and municipal) stations in Shaanxi.
With reference to the preliminary results obtained, I will put forward my
humble opinion on the question of quality assurance of regular air monitoring
and I request comments from colleagues in the field.

1. Quality Assurance System Consists of Quality Control of the Three Links of
Sampling, Laboratoy and Data Processing

Proceeding from the standpoint of system engineering, quality assurance is a
large system formed by the three sub~systems of sampling quality control,
laboratory quality control and data processing quality control. Each
subsystem is in turn made up of many small systems which are independent of
each other but which also interact. The flow chart of the quality assurance
system is approximately as follows:
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Flow Chart of Quality Assurance System of Regula®¥ Air Monitoring
Intake and Output of Environmental Information
Quality Assurance System of Regular Monitoring

Sampling Quality Control

Rational Setting Setting Calibration Responsibility Delivery
Layout of Sampling Sampling of Flow of System of of Samples
Monitoring Periods Time Samplers Sampling Staff

Points : Durations

Laboratory Quality Control

Calibration  Drawing of Determination of Determihation Storage of
of Measuring Standard Laboratory-Controlled of Samples , Samples
Instruments Curves Samples & Checking of

Standard References
Data Processing Quality Control

Data Sorting & Statistics Completion of Forms for
Submission to the Higher Level

Information Output

What is worth pointing out is that none of the three subsystems of the quality
assurance system is indispensible. Moreover, laboratory quality control cannot
be used to replace quality assurance; the two must not be confused.
Concerning the characteristics of various environmental factors, there are
those with general and specific characters. We should establish the quality
assurance system on the basis of these characteristics.

2. Control of Sampling Quality

Control of sampling quality in environuental air monitoring is extremely
important. The entire process of selecting monitoring points, collecting
samples up to the delivery of samples between laboratories is called sampling
quality control subsystem. The distribution, sampling period and sampling
time durations are assumed to have been rationally determined here (actually
some questions still remain with reference to current specifications of
concerned documents which we will not discuss for the moment). In 1983 we
stressed the two links of calibration of sampler flowmeters and sample
validity, and required flowmeters to be calibrated prior to each sampling
session. The method is to calibrate according to the actual flows of 0.3
liters per minute (to measure nitrides and oxides) and 0.5 liters per minute
(to measure sulphur dioxide) as well as soap foam under loaded conditions (of
abgorption jars and oxidation tubes). This year we have calibrated a total of
399 instrument-times of which 163 are 0.3 liters per minute and 236 are 0.54




liters per minute (see Table 1 for the statistics). We have specified to
indicate 5 percent positive or negative deviation of flow from the
standardized flow to be correct and to indicate flows higher than the
standardized flow as negative error and the reverse as positive error.

From Table 1 we can see that:

(1) Errors are considerable between flows and standardized flows which
directly affect the degree of accuracy of the volume of samples. At Stations
A and B, for example, the degree of accuracy was as low as 7 to 8 percent. Of
all the inspected samplers, 24.56 percent have negative errors and 27.51
percent have positive errors which represent more than half of the total
number. The highest positive error is 92.3 percent and the highest negative
error is 80.00 percent.

(2) The rate of accuracy is 55.93 percent for 0.5 liter per minute flow
calibration and 36.20 percent for 0.3 liter per minute. This is because when
a flow of 0.5 liter per minute is used to monitor sulphur dioxide, obstruction
to sampling is caused only by absorption jars; and when a flow of 0.3 liter
per minute is used to monitor nitrides and oxides, obstruction to sampling is
caused by both absorption jars and oxidation tubes. Naturally, the resistance
overcome by the sampling dynamics of the former was small so that the sampling
flow error is correspondingly small and the error of the latter dis
correspondingly large.

Another link that cannot be overlooked is the "validity rate of samples.”
Because of dynamic outdoor sampling, the power source, absorption solution and
the delivery of samples as well as delay in sampling time can affect the
validity rate of samples. They directly affect the sorting and collection of
data. Consequently we must require the deduction of marks for validity rates
which are below 95 percent.

The samplers inspected included three old and new models, of which there were
243 instrument-times for Model GS-III, 48 instrument-times for Model GS-II and
108 instrument-times for Model CD~-I. The results of calibration show that
there are different degrees of errors among the samplers of all models.

3. Laboratory Quality Control

Laboratory quality control includes intra-laboratory and inter-laboratory
control. Intra-laboratory analysis of the precision and accuracy of data is
the starting point of analyzing quality control. Quality control of inter-
laboratory analysis can correct the system errors among laboratories, which
provides reliability and comparability for the entire data analysis.

Current air monitoring in China as a rule includes the monitoring of the four
items of sulphur dioxide, nitrides and oxides, total suspended particles and
dust precipitation. Because there is strict control of the standard curves in
various laboratories, it is the key to assuring the reliabllity and
comparability among laboratories. As a result, we have controlled the various
laboratory standard curves of sulphur dioxide and nitrides and oxides.
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In 1982 we assessed the computed factor of the standard curves of sulphur
dioxide and nitrides and oxides in 10 regions (and municipalities) throughout
the province, that is, the regression curves or the slope reciprocal (1/b) of
Y = bX + a. There were 41 person-times for sulphur dioxide, of which 15
participants or 36.6 percent of the total qualified, and 45 person-times for
nitrides and oxides, of which 9 participants or 20 percent of the total
qualified. This shows that the degree of accuracy among laboratories
throughout the province is very low. ’ o

The main reason of the disqualification of the computed factor is that there
are problems in the three areas of glass apparatus calibration,
spectrophotometer wave length calibration and preparation of standard
solution. As a result, during the 1983 appraisal, we required all stations to
report spectrophotometer wave length calibration data and standard curve data
from two preparations of standard solution before monitoring. Of the 52
sulphur dioxide standard curves of computed factor, 85 percent were qualified
and of the 52 nitride and oxide standard curves of computed factor, 90 percent
were qualified, with the degree of precision within the range of less than 5
percent positive or negative deviation. 1In this way, the reliability and
comparability among laboratories are effectively controlled.

4, Quality Control of Data Processing

To a certain degree quality control, of sampling and laboratory analysis is
assured through the quality control of the two links mentioned above. But as
information to be provided for government departments, it still needs to go
through data processing, collecting and submitting reports to the higher
level. This link demands promptness and accuracy. Therefore during the
appraisal, we strictly required prompt submission of report forms, which must
be tidy, clean and accurate in calculations. We strictly guarded against
output of erroneous information or providing erroneous basis for evaluation
and management work which would cause serious consequences. The results of
the appraisal show that with these strict requirements, all stations made
their reports according to the requirements of the provincial station.

5. Future Tasks

(1) Test and verify the rationalism and representativeness of current sampling
points. At present, air monitoring points are based on the specifications of
concerned documents and worked out at the discretion of various regions, while
in evaluation and compilation of quality reports they have simply used the
arithmetical mean of each monitoring point. Under the circumstances that we
have not fully understood the structure of windy grounds in various cities,
and as the rationalism, representativeness and actual conditions of air
pollution of monitoring points vary considerably, to deal with these objective
problems we will extensively use the "alkaline method to measure the
sulphation rate" in various cities in order to understand the current state of
air pollution in Shaanxi, test and verify the rationalism and
representativeness of monitoring points. Moreover, we can accurately outline
the scope of pollution concentration. We will also extensively use the
ntriethanolamine static filter elements to measure sulphur dioxide" to
determine the average daily, weekly or even monthly concetration of nitrogen
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dioxide in the air. 1In this way we can rather accurately understand ﬁhe state
of nitrogen dioxide -pollution and the mechanism of its transference and
transformatlon W1th1n each monitor region. 5

(2) Further improve 1ntra-laboratory and inter-laboratory quality control. We
will require admixing two laboratory controlled samples of self-prepared
standard solution ‘when we determine each batch of sulphur dioxide samples in
order to control the determined accuracy of each batch of samples and to
promptly report the determined results to the atmospheric office of the
provincial station. Moreover, we will centrally distribute 0.2 percent:
roseaniline hydrochloride storage solution in order to improve inter-
laboratory reliabllity. : :
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[Text] 1. . Introduction 5
The main source of urban environmental noise is noise from the movement of
vehicles on city streets, which travel over a wide area, the affected areas
having a high average noise level. A survey done in Be1j1ng Municipality
during 1979 and early 1980 showed an avetage 60 decibel (A) environmental
noise level for the entire municipal area. This included i32 percent of

the area affected by traffic noise in which the sound level averaged 67
decibels. (A). The main source of traffic noise is the engines, cooling
fans, and intake and exhaust equipment on the vehicles themselves. When a
vehicle is traveling at more than 60 kilometers per hour, tire noise is

very pronounced. In general, with a doubling of vehicle speed, the noise
level increases 9 decibels. Foreign countries have pretty well solved
vehicle engine noise problems. Research on vehicle noise has centered mostly
on a low noise design for tire treads. In addition to vehicle noise per

se, traffic noise is also related to traffic volume, types of vehicles

(the proportion of heavy and light vehicles), as well as road wildths, nature
of road surface, and facilities. Traffic volume on main thoroughfares in == |
China's cities runs mostly from 300 to 1,500 vehicles per hour. When relative
traffic volume doubles, the averageé noise level increases 2.5-3 decibels

(A). This pattern is the same as in foreign countries; however, given the
same traffic volume, China's traffic noise on urban streets is 12 decibels
higher than in foreign countries. Not oinly is noise from vehicles them-
selves fairly high in China and the proportion of heavy vehicles larger,

but' the main reason for the high noise is narrow urban streets, poor
facilities, and chaotic traffic control. Fast and slow vehicles plus
pedestrians compete with each other on streets in urban areas, and the
frequent pulsing horn sounding is a prominent reason for the high noise level.
Horn blowing increases the average traffic noise level by 3-7 decibels, or

the equivalent of a two to five fold increase in trdaffic volume. For this
reason, in addition to continuing to improve vehicle noise, serious attention
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to improvement of road envirommental factors, strengthening of traffic
control, and the curbing of horn blowing seem urgent. .

During the last 3 years the Beijing municipal government has devoted
extremely great attention to the traffic noise issue. Traffic regulations
clearly restrict vehicle horn blowing, and simultaneous with solution to
traffic safety, readjustments have been made in the routes and times for
vehicles. In building roads, the municipal government has not only widened
surfaces and increased the number of main thoroughfares, but has especially
constructed roads that connect urban areas with the circumferential roads
that circle the outskirts of the urban-area. .It has constructed overpasses,
and it has built both a crosswalk and’ an underground walkway on the Fanhua
municipal area thoroughfare. These actions have not only preliminarily
solved the problem of traffic congestion but have also been remarkably '
effective in lowering the envirommental affects of traffic noise. Comparison
of traffic noise survey- results from 171 measuring points on the same road
sections in October 1979 arld April 1983 are as shown 1n Table 1 ‘and Tablef
2. C :

Despite an almost 50, 000 vehlcle increase in Beijing durlng the past 3 years
for an average 5 percent increase in traffic volume along maln thoroughfares
(vehicles per hour), trafflc noise has markedly declined. " High noise
average peak value Ll declined 3.4 decibels (A); equivalént sound level

decllned 2. 2 deC1bels (A) Thls 1nc1uded a lowering of trafflc noise
on 58 percent of road sectlons, no change on 22 percent, and noise increase
on 20 percent. Most of the’ road sections on which traffic noise was’ lowered
were in the central dlstrlcts ‘of c1t1es where population is dense. Most of '
the increase in noise took place on c1rcumferent1al trafflc thoroughfares
around the edge of the urban area. These results are related to no passage
of heavy vehicles through the central city as well as to 1mproved road
facilities and a reductlon 1n horn bloW1ng '

Table'l‘ Comparlson of Be131ng Mun1c1pal D1str1ct Trafflc N01se
Measurement Results '

... | Noise Level“‘:__{ Motor Veh1cles=
. Year ‘| dB (A) e | : .
.and , | R TR ;.,,Total-number Trafflc L :
Month '«‘10‘,§0ﬂ:90 .29 ' lof vehicles | (vehicles per. hour)

1979.10(77.4 67.4 60.6 72.5| 109,552 | 643 [1770 |24 -

1983.4 |74 .- 66.7 60.6 70.3| 156,106 | 673199868
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Table 2. Spacing of Beijing Municipal Area Traffic Noise (%)

Year L

-#nd N 61-62| 64 | 66 | 68| 70 | 72
Month A0

1979.10 | % 0.7 2.2 |7.8 |11.9 |10.6 |21.9
1983.4 VA 0.8 0.4 |5.4 [10.3 [23.9 [28.4
iegr beq | 44 76 | 78 | 80 | 82

Month %

1979.10 | ¥ 15.4 | 16.5 |6.4 |2.4 |3.4

1983.4 | % 26 4.5 1.3 | / /

I1. Ways to Lower Urban Traffic Noise
A. Restricting or prohibiting motor vehicle horn blowing

Figure 1 shows the effects of horn blowing on traffic noise. Increase in the
frequency of horn blowing has caused marked increase in the noise average
peak value Ljg. For each doubling of the number of horn blowing times per
minute, L1Q increases 2 decibels, and the average value Lsg increases 0.5
decibels. The equivalent sound level Leq increases 1.2 decibels. On streets
‘with a fairly large amount of horn blowing, traffic noise regularly increases
from 3 to 7 decibels, which is equivalent to the noise from a two to five
fold increase in traffic volume.

Figure 1. Effects of Horn Blowing on Traffic Noise Distribution (Traffic
Volume is 420 Vehicles Per Hour)
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Beijing municipal traffic regulations provide for a prohiBition‘against the

use of loud horns, and motor vehicles have all installed low sound horns

(2 meters in front of the vehicle and a horn noise no loudér than 105 decibels).
After having improved road facilities, it also strengthened control over
pedestrian and bicycle traffic, and increased the number of road sections

on which the sounding of motor vehicle horns is forbidden. No doubt, this
further reduced the effects of vehicle horn blowing for greater environmental

. benefits.

B. Increase in Road Width

The effect of traffic noise is related to road width. Figure 2 shows
attenuation of traffic noise with changes in distance. These are the results
of actual measurements.  When measurements were taken, traffic volume was !
approximately 800-1,000 vehicles per hour. A look at measurement results
shows that when road width is doubled, the average noise level is attenuated
by .about 4 decibels (A), and attentuation of the average peak value LiQ is
more marked. o

- Figure 2. Traffic Noise Attenuation With Distance in Unenclosed Areas

— Dh

Cf 2 3 458T09mm 2 3 & E8780mm

>

dB (A)

Sound attenuation

Road widening not only gains benefits in the natural attentuation of noise,
but’ road widening also permits.the building of multiple lane expressways

on which fast and slow moving vehicles travel in different lanes. Not only
does the unimpeded vehicular flow increase traffic volume, but the movement
of fast and slow vehicles in their own lanes separated from pedestrians makes
possible a prohibition against motor vehicle horn blowing. Table 3 shows
traffic noise before ahd after widening of roads.
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Table 3. Comparison of Traffic Noise Before and Aftér‘Roqd‘Widening

1979 1983

Road Name ‘ :
eac mam T10 L50 L90 Leq Q@ | L10 L50 L90 Tegq Q

Yongdingmen West Road . ' o
after widening from 12 to 79 68 60 74 408 [73.3 68.5 64.3 70.1 600
21 meters

Widening of Donghuan ‘
North Road expressway 78 72 63 75.5 829 |74.5 69 68  70.8 1160

Widening to 1,568 square' 3 oo
meters of the area of )79 70 60 76 332 ]76.3 70.8 62.8 73.3 700
Baizhifang Est Street

Widening from 23 meters o ‘ v
to 25 meters of Qianmen 78 71 63  64.7 1000]73.5 69.5 65.5 70.8 1576
West main Road . o

Chongwenmen West Main

Street 80 74 63 78.8 1592 6§;?‘§5‘ -61 < 65.5H1§76

Widening to 26 meters
of surface of Luomashi 77 - 66 60 70.8 164 |76.3 70.5 65.8 72.7 808
Main Street '

Widening to 28 meters . ' o ,
of Gymnasium Road 76 67 58 72.4 608 |69.8 64 58.8 66.4 500
surface : . . :

Note: Q means traffic volume (Vehicles per hour)

c. .Improvemeﬁt in Traffic Environmental Conditions '

1. Increase in One-way Streets

The number of one-way streets in the city was increased by 34. This not
only solved the vehicle congestion problem, but also increased the volumé

of traffic going in one direction. Figure 4 shows comparative measurements
before and after three thoroughfares in Beijing were made one-way roads.
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Table 4. Comparatlve Measurements Before and After Trafflc Thoroughfares
Were Made One-way Roads

Road .. | . 1979. .. 1983

Name U TIyyTsgTop Teq @ |L16 Lso Top Teg U

Qianmer Dajie | 85 77 70 802 572 |75.8 70.5 66.5.73.4 408
‘Xinjiekou | _ ) v h‘ B f .
 Beiusiie - 83 73 67 77.3 792°|76.3 68.8 60.8 72.7 556
Xinjieko'u‘ L L o . N

i 82 73 65 77.8 712 |76.3 69.8 61.8 72.5 632

This table shows clearly that despite a 12-30 percent decllne in the total
volume of two-way traffic (for a maximum 2 decibel decllne in average noise
level), the volume of one=way t¥affic increased 40-80 percent, while the’
average noise level declined 4.6-6.8 decibels. This was because one-way roads
'solved the problem of vehicle congestion on narrow roads ‘and vehicle delays.
As a result, the background noise value Lgg fell 3.5-7 decibels, and horn
blowing in traffic jams was reduced, ‘the noise peak value Ljp falling

5.7-9.8 decibels. .

2. Increase in Roadside Railings and Lane Diniders Lo

During the past 3 years, ‘Beijing has erected ralllngs and 1ane dividers
totaling 6 kilometers in length along main roads This has reduced the -
amount 'of pedestrian' crossing of highways at will, and has ‘speeded up the
flow of vehicles, with a corresponding reduction in the frequency of horn’
blowing. Traffic noise has been reduced on these road sections. For
example, ' measurements taken at Tiananmen in 1979 when there were no lane-
dividers showed traffic noise Leq as 71 decibels (A) (traffic volume being
1,685 vehicles per hour). After installation of dividers, measurements
taken in 1983 showed Leq as 66.6 decibels (A) (traffic volume being 1, 542

vehicles per hour). The trafflc noise L eq value fell about 5 dec1bels (A).

3.‘ Erection Of Crosswalks and Use of Underground Walkways

In 1982, the Beljlng Mun1c1pa1 Government and the trafflc control depart—
ment erected a crosswalk over Xidan Market Main Street, and put railings:
in place along both sides of. the street to eliminate conflicts between i .
vehicles and pedestrians. This not only assured both smooth traffic flow
and safety, but also lowered trafflc noise by reducing the frequency of
horn blowing. Table 5 shows that not did traffic on this street increase _
30 percent but the high rioise peak value Lig from horn blowing declined .




. 6 decibels (A), and the equivalent sound level Leq declined 4 decibels
(A). Thus, either the crosswalk or the underground walkway erected on
Fanhua roads merit promotion. '

Table 5. Comparative Measurements Taken Before and After Use of the
Street Crosswalk at Xidan Market

Place 1979 1983
Name T10 Lso Lo0o Leq Q€ | Lio L50 L90 Leq Q

Xidan

. 83 72 .64 78 540 | 76.8 71.0 67.5 73.9 720
~ Beidajie

4, Building of Crossover Intersections

Crossover intersections were built at many places on Erhuan Road. They not
only moderated traffic jams in the urban area, but also avoided traffic
noise caused by heavy vehicles passing through the central city. Not only
did they increase the amount of traffic flow, butnalso completely solved

the problem of horn noise from overtaking cars and vehicles taking the right
of way. Table 6 shows the!decline in noise on a street section following

. building of the elevated crossover at Xizhimen.

Table 6. Comparison of Traffic Noise Before and After Building of Crossover

Intersections
Place 1979 1983
Name - Lio Lso Lgp Leq Q |L1oLso Lgo Leq Q@
§°?°h??gme“ 74 68 .. 63 70.2 1124 |71.5 68.3 63 - 68 1500
eidajie

To sum up improvements in main thoroughfare facilities presented here,

marked improvements occurred in the increase in traffic volume and in
lowering of noise. In the course of municipal govermment urban construction
and planning, serious attention to improvement of road facilities not ouly
can meet needs for the ever increasing development of urban traffic and
transportation, but can also achieve marked environmental benefits in improve-
ment of environmental noise.
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III. Several Suggestions
A, TFormulation and perfection of‘urbén noise control regulations

Beijing Municipality's traffic ordinances contain regulations for the
abatement of motor vehicle horn blowing. 1In addition, it is necessary to
formulate envirommental noise control regulations for the city to include
traffic noise, work noise, construction noise, and noise in social life.
Carrying out of these regulations will require strengthening of public
security and judicial units, with noise control being put on the daily
agenda of public order work. ' ; '

B. Rational pattern of construction on both sides of roads

A rational pattern of construction on both sides of roads has a great deal
to do with traffic noise disturbance to the public in the structures
particularly to residents, to culture and education, and to government
organizations. Only when the average sound level Leq for interior environ-
mental noise is no more than 45 decibels (A) is the environment suitable for
daily life, study, thinking, and rest. At the present time, traffic noise
on both sides of main thoroughfares is generally unsatisfactory. Oné_thing
that can' be done is to widen roads to increase the attenuation of traffic
noise. Another is a rdtional layout of the make-up of the groups of
buildings that line the street, which can likewise reduce the effects of
traffic noise. - ‘ ' |

Results of measurements show that high storeyed buildings along the street
play a role in screening traffic noise from residential areas behind the
groups of buildings, and they can lower noise by 15-20 decibels. A ratiomnal
layout of the. internal structure of high buildings that line the street can
itself also overcome the effects of traffic noise. Today, structures on both
sides of main traffic thoroughfares are 30 to 40 meters from the middle of
the road. When traffic runs between 1,000 and 2,000 (vehicles per hour),

the traffic noise outside buildings averages a sound level of approximately

- 65-68 decibels (A). With windows closed, the noise level inside buildings
averages approximately 50-53 decibels (A), meaning that the interior environ—
ment s still quite noisy. During summertime when windows are open, in
particular, it is even more noisy, interfering with people's normal v
activities and rest. Disturbance from traffic noise on the side of buildings
facing the street may be solved by the use of large areas of glass windowed
public galleries. Such a design is already being used in some high rise ;
structures in Beijing. This not only assures ample sunshine and beauty in
the city's appearance, but also reduces the effects of traffic noises
Experiments ‘have shown the following noise comparisons for buildings that
have and do not have such galleries: When gallery and building windows

are open, the noise level in buildings having galleries is 6.5 decibels (A) °
less than in those not having galleries. When windows are closed, the noise
level in buildings having galleries is 11 decibels (A) less than in those

not having galleries. 1In general, for buildings having public galleries,




the noise level for buildings on the side where traffic noise is greater
48-51 decibels (A) in summer, and 39-42 decibels (A) in winter. Under
present conditions, such an inside acoustical environment is considered
fairly suitable.

C. Sensible selection of greenery for roads

In Beijing today, roadside greenery may be generally divided into sidewalk
trees and green median strips. A welter of hedgerows, lawns, hedgerows,
shrubs, and lawns exists. Analysis of sound attenuation from different
kinds of greenery shows best results from a mixture of hedgerows, shrubs,
and lawns. Chinese juniper hedgerows 1.2 meters high and 1 meter thick set
back 5 meters from both edges of expressways with 6 meter high plantings

of shrubs in between, with bushes such as yellow roses planted in spaces
underneath can attenuate traffic noise by 4-7 decibels (A). The median
green strip of the Sanlihe expressway in Beijing is like this.

9432 :
CSO: 4008/360
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"Environmental Forecast in Shanghai']

[Text] 1In order to keep abreast of the trend of development of Shanghai's
environment in the future, coordinate the relationship between technological
development and economic construction on the one hand and environmental protec~
tion on the other, and propose countermeasures for preventing the further de-
terioration of the environment and for improving environmental quality, under
the leadership and support of the Ministry of Urban and Rural Construction and
Environmental Protection and the Shanghai Municipal Scientific Committee and
Environmental Protection Bureau, we have done some study on the following two
topics‘involving forecast: '"Forecast of Environmental Pollution in Shanghai
Municipality" and "Shanghai's Environment in the Year 2000." At present, we
shall summarize our methods as follows: '

I. A Summary of Environmental Forecast

The technology of forecast truly became a branch of science only in the 20th
~century. In particular, in over 30 years since World War II, science and tech-
nology have developed rapidly, the newly-rising industries have emerged one
after another, the cycle for knowledge updating and the cycle for product up-
dating have become shorter and shorter, and an unusually acute competition has
taken place on the capitalist market. Population growth, environmental pollu-
tion and the destruction of the ecological balance have appeared one after
another. Thus, some industrially-developed countries have made use of modern
scientific forecast technology to manage "large-scale engineering," "large-
scale science" and "large-scale enterprises." Through practice, people have
realized more and more that conducting scientific forecast of the future can
prevent diséstrous problems from happening.

Now, although there are already 200 to 300 methods of scientific forecast, only
20 to 30 are popularly used. According to their nature, we can generally cat-
egorize them into visible forecast method, trend extrapolation (including the
mathematical model) and casual method (coherent analysis). Whether or not a
forecast is successful largely depends on the forecast method selected. Gener-
ally speaking, the more meticulous and complex a forecast method and the




broader and deeper the factors considered, the more accurate the results of
the forecast. What deserves our attention is that sometimes, adopting.a sim-
ple method can also bring about satisfactory results, spending less time and
paying a smaller price. Thus, in selecting a forecast method, we should also
carry out a cost —-- result analysis.

II. Procedures for Environmental Forecast

All scientific forecasts involve a dynamic process. Thus, the forecast pro-
cedure cannot remain unchanged. A sound forecast procedure should be a scien-
tific system with scientific implications at every step and with reciprocal
organic links. Furthermore, we must also have a whole set of scientific meth-
ods in order to guarantee that every step is scientific.

The procedures for environmental forecast is indicated by the following chart:

Goal of economic Goal of environ-~
development mental protection
(temporal order as target - (temporal order as
measurement — | determination measurement
criterion) criterion)
historical feedback
analysis and revision
|
status feedback
assessment and revision
i
forecast ' feedback
model and revision pursuit
' decision-
decision-making program feedback making
based on results formulation and revision
1
|
assessment » selection of negation
by experts optimum
program

Although the environment is an organic whole which embodies designated capa-
bilities, yet, to carry out scientific forecast on its future economic develop-
ment and change, we must carry out both independent and reciprocal forecast
from all different angles. Thus, like other scientific forecast procedures,
environmental forecast in Shanghai is divided into eight basic procedures. At
present, we shall take "a forecast of the environmental pollution in Shanghai
Municipality” as an example and carry out aﬂalysis and explanation of each
procedure.
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1. Target determination

Target is the most important issue in forecast analysis. A wrong target will
inevitably lead to wrong decision-making. : ' :

The so-called target refers to the anticipated results on the basis of fore-
cast in a given environment and condition. It embodies three characteristics:
(1) 1Its results can be measured; (2) its time can be fixed; and (3) its
responsibility can be fixed. The overall demand for the study of environmen-—
tal forecast in Shanghai is to take as the basic goal of quadrupling the gross
value of industrial and agrlcultural output in Shanghai by 1990 and 2000.

Then, in line with our country's basic situation and environmental character-—
istics, and in connection with the forecast and planning involving population,
-the society, the economy and science and technology, we shall carry out a com-
bined qualitative and quantitative sketch of the trend of development of the
environment in Shanghai in the next 10 to 20 years, propose countermeasures

in preventing environmental deterioration and environmental improvement as
well as programs for implementation, and clearly estimate the frequency of
occurrence of environmental pollution, the volume of discharge, the volume of
elimination and the investment in preventing environmental pollution during
the period of planning.

2. Historical analysis

The review of economic growth and environmental trend in the past will give us
the data base for future forecast. Temporal order analysis is a technology
that studies the evolutlonary relationship between the goal of forecast and
its temporal process. Its characteristic lies in the assumption that the fore-
case of the previous trends of change of events will similarly lead to the
forecast of future trends. Thus, by carrying out statistical analysis of the
past temporal order, we can infer the future trends of change of events. 1In
terms of the principle of what data to accept and what to reject, we must take
into consideration the following four major characteristics:

(1) Verifiability: We must try our best to utilize existing statistical and
investigative materials or conclusions which have already been strictly tested,
in order to guarantee the reliability of our basic data and material.

(2)Y‘Quantifiability: We must try our best to make the targets of environmen-
tal forecast quantifiable.

(3) Comparability: We must have comparable materials from at home and abroad
of the selected quantified targets and the assessment indices which these tar- -
gets constitute.

(4) Wholeness: The system of targets of environmental forecast should embody
the characteristics of wholeness in assessment in relation to the economic

development of all sectors. In particular, it should take into consideration
its effect of wholeness in the large system involving the entire municipality.




3. Status assessment

Influenced by the economic scale and the industrial structure, the frequency
of occurrence of environmental pollution is the function of the population and
economic density of a region. In order to seize upon the essence of a problem
in forecast, we must first of all find out the source of pollution as well as
carry out screening and assessment of the key sources of industrial pollution.

4, The model of forecast

The future forecast of the economic -- environmental system is generally con-
ducted in two steps. The first step is to carry out warning-type forecast on
the trend of development based on the assessment of historical and present con-
ditions. The second step is to build a model of measurement and carry out
countermeasure-type forecast based on goal and direction.

(1) Warning-type forecast

Warning-type forecast is also known as exploratory forecast or outline forecast.
Its primary method is to adopt a model of a comprehensive urban system and
carry out configuration by means of trend extrapolation. First of all, we will
select industrial production, population, energy consumption and water consump-
tion in a city as the factors of activity in the system, choose the statistical
data from 1980 to 1982 as the data for the base years, consider the projected
level of the energy model and population model of Shanghai Municipality, take
the years 1900 and 2000 as the targets of forecast, and take the following
assumption as the prerequisite: That is, if the speed of economic development
continues to develop according to the situation around 1982 without increasing
the facilities for eliminating pollution, then, we will be able to estimate
the potential frequency of occurrence of certain pollutants according to the
target of "quadrupling" the gross national output (here, it is a static fore-
cast analysis) by the end of this century.

Calculating from relevant materials, the potential frequency of occurrence of
sulphuric oxide, nitrogen oxide and smog in the air and organisms in the water
in Shanghia Municipality will increase roughly 1.5 to 1.7 times from 1982 to
1990 and will increase roughly 2.0 to 2.3 times from 1982 to the year 2000.
Thus, in the midst of technological progress, economic development and popula-
tion growth, we must adopt all kinds of measures in a comprehensive manner to
reduce the pollutants which are discharged into the environment and lighten
the burden on the environment, so as to enable the people of Shanghai to have
a basically. comfortable environment which basically conforms to the health
criteria,

(2) Goal-directed forecast
Goal-directed forecast is also known as normative forecast or detailed forecast.
In terms of a long-term comprehensive strategic planning of urban development,

in order to put our hopes on development and on preventing pollution in the -
future, we must sufficiently seize upon the quantitative relationship between
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economic activities and environmental protection, and set up a model for meas-
urement:acecordingly. The experiences at home and abroad have told us :that .
this model must accurately seize upon the process of environmental pollution
and pollution elimination and at the same time expound the relationship be-
tween environmental protection and economic agtivities. - In order to adapt to
this goal, -we should consider the following points in our model structure:

a. The relationship between economic activities and the frequency of occur-
rence of pollution; b. the relationship between volume of discharge and the
volume of elimination of the target; and c. the relationship between the vol-
ume of- pollutlon ellnlnatlon and the necessary 1nvestment in, pollutlon preven-—

For this purpose, it is more suitable to select a multidepartmental measure-
ment model which takes as its basis the input-output system.

In accordance with the "Input-Output Flow Chart of the Major Products In Kind
in Shanghai Municipality. for 1981" and the "Input-Output Chart of the Values -
in Shanghai Municipality in 1981" compiled by the Shanghai Municipal Statis-
tical Bureau, we can list the input-output flow matrix of the 97 specialized
companies throughout the municipality. According to this matrix, we can cal-
culate the unit discharge volume of all kinds of pollutants from 1980 to 1982
and the direct coefficient of these materials. Then, through finding out the
Li-ang-jie=fu. [phonetic] inverse coefficient, and adding to that this direct
coefficient,'we will be able to configurate the cumulative discharge coeffi-
cient.'uThisimodelg which simulates the changes in the ultimate volume of sup-
ply of all kinds of materials in the economic development of Shanghai, is very
useful :in influencing the national income and the overall discharge volume of
demand of the: different periods, we can even simulate the changes in the econ-
omic. structure. Furthermore, we can change the input-output index of the
basic model to simulate the impact on environmental quality of the different
1evels of technologlcal transformation and forms of energy utilization.

The bulldlng of this model calculatlon and analy31s of results are presently
still under study, and w111 be presented as a spec1al top1c separately in the
fpture v : : - : _ S

5. Program formulation.

Through foreeast,analysis,,in order to reach our selected goal, we must organ-
ize specialists from all fields to conduct analysis on.the countermeasures,
clarify the restrictive factors, and make use of our brains and technology to
formulate all kinds of programs available for selection to be used as compara—
tive targets for optlmum selection. g :

6. Optimum selection of programs.

After we have formulated several programs available for selection, we must rely
on "feasibility study" and "decision-making technique" in carrying out assess-

ment at the stage of planning involves primarily the correlation matrix method -
" and result analysis method which are used in determining the goal of the system.
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Through analysis and assessment of the feasible programs, and comparing the
advantages and disadvantages of the programs available for selection, we can-
either choose one or combine several programs into one program. This is an
extremely complex task. This is because the program finally selected may not
be the best with regard to every designated target. Often, it is extremely
beneficial only to several major targets but is able also to take into consid-
eration other targets. The decision-maker must therefore make use of the
usefulness theory to weigh the pros and cons and select the optimum program
in a decisive manner.

7. Appraisal by experts.

After we have determined the optimum program, we are approaching the end of
the forecast procedure. Lastly, we should write separate reports on the re-
sults of the above study, compile a collection of relevant results of calcula-
tion, diagrams and appendices, and present this to the experts for appraisal.
Through feasibility argument and technological and economic arguments, propo-
sitions for decision-making will be put forth.

8. Decision-making based on results.

The assessed results, together with the compiled materials, diagrams and docu-
ments, will be reported to the concerned higher-level departments and be used
by the leadership as the basis for scientific decision-making. If there are
more problems with the optimum program, we can retrace our steps and carry out
feedback and revision step by step. If a higher demand 1s made on the goal of
forecast, we can finally carry out pursuit decision-making.

III. Several Points of Realization

1. This topic of study must be advanced under the leadership of concerned
leading departments of the municipality, and truly implemented, so that every
result of our topic of study can be used in actual planning.

2. 1In our research work, we must adopt multi-disciplinary studies and effect
an alliance among the natural science workers and the soclal science workers,
and carry out study from the social, economic, technological and environmentaf
angles and include them in a system model.

3. We must coordinate our research work with our local economic planning,
urban planning and technological transformation, and truly include environmen-
tal protection work into our national economic plan.

4. 1In the process of study, we generally must comprehensively utilize all
kinds of forecast methods, especially regression analysis, temporal order an-
alysis, analysis of quantitative economic model, and input-output analysis.

In respect to the measurement model, presently there are three models available
for use, and they are: The economic-environmental measurement model used by
Japan's Environmental Department, the economic-environmental quality input-
output model used by Australia, and the system dynamics model used by the
United States.

9335
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"SANSHENG' INDICATOR SYSTEM EXAMINED
. Beijing HUANJING BAOHU [ENVIRONMENTAL PROTECTION] in Chinese No 5, 1984 pp 2-4

[Article by Li Jinchang [2621 6855 2490], Deputy Research Fellow, Technical
Economics Research Center, Chinese Academy of Sciences: '"Some Ideas About the
"Sansheng" Overall Indicator System (Part 2)"]

[Text] 3. Design and Calculating Methods of the "Sansheng" Indicator System
(1) Design of the "Sansheng" Indicator System

As was said in the foregoing, the "Sansheng' indicator system is basically
divided into three levels. The highest level is called the overall index of
economic and social development. The second level is divided into a production
index, a standard of living index, and an ecological index. For the third
level, various individual indicator indices may be devised on the basis of
actual needs. However, for the sake of ease in explanation and convenience in
deriving calculations, only five specific items are assumed here under each of
the indices. These items are for production, standard of living, and ecology.
Certainly four levels might be constructed. For example, under the ecology
index, an item on the area of erosion control or an item on urban environmen-
tal quality might be set up, with the density of sulfur dioxide in the urban
atmosphere and the density of particulates in the urban atmosphere being put

in the fourth level as subheadings under urban environmental quality. However,
because of the shortage of overall data for study, only a simplification can be
provided here. The following table explains the three level indicator system:




Overall Iﬁdices.of Economic and -Social Development
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(2) Calculation Methods

There are two main points in the method of calculation for the "Sansheng"
indicator system. The first is determination of base value. Either beginning
year numerical values may be used to figure base value or target numerical
values may be used to figure base value.. The situations described above used
target values to figure base value. Here, beginnlng year numerical values
will be used to figure base value. The second is use of weighted units. This
means ascribing a weighted figure for the degree of importance of each indi-
vidual specific indicator index in the national economy and development of
society. Then, weighted units are added to each indicator 1ndex at each level
to derive the corresponding overall indicator index.

Now, let us assume that 1980 numerical values are the base value, and let us
further assume the numerical values completed for the years 1981, 1982, and
2000, correspondingly welghtlng each item to derlve the’ follow1ng 1nd1v1dual
calculations: : »




Production Index |

Particulars =~ = ‘Figure ~~~ 1980 1981 1982 2000
(1) Average Per Capita Social Gross
Qutput Value (Yuan) 0.20 860 900 970 2800
(2) Average Per Capita National -
Income (Yuan) 0.25 370 390 420 1230
~ (3) Total National Financial Income
(100 million yuan) 0.15 1,085 1,089 1,124 4,340

(4) Labor Productivity Rate for All
Personnel in Enterprises Owned by
All the People (Yuan, person,
year) 0.25 12,080(11,860 { 12,100} 30,200

(5) Total number of Scientific and
Technical Personnel in Units
Owned by All the People Nation-
wide 0.15 528 571 626 2000

Production Indices After Weighting -
of Components 1.00 1.00] 1.03 1.13 3.28

The production index in 1981 was:

(1) 900/860 x.0.20 = 0.21
(2) 390/370 x 0.25 = 0.26
(3) 1089/1085 x 0.15 = .015
(4) 11860/12080 x 0.25 = 0.25
(5) 571/528 x 0.15 = 0.16

1.03

The production index in 1982 was:

(1) 970/860 x 0.20 = 0.26
(2) 420/370 x 0.25 = 0.28
(3) 1124/1085 x 0.15 = 0.16

(4) 12100/12080 x 0.25 = 0.25
(5) 626/528 x 0.15 = 0.18

1.13

The production index in 2000 will be:

(1) 2800/860 x 0.20 = 0.65

(2) 1230/370 x 0.25 = 0.83

(3) 4340/1085 x 0.15 = 0.60

(4) 30200/12080 x 0.25 = 0.63

(5) 2000/528 x 0.15 = 0.57
3.28



2. Standard of Living Index

B . Weighted' A T T "
'PartlcularS"i ------- Ll Figures 1980 1981 1982 2000

(1) Average Consumption Level of
Inhabitants of the Whole

Country (yuan) : 0.30 227 249 266 - 770
‘Average Amount of Heat Der1ved

From Food Per Capita Per Day »
(kllocalorles) 0.20 2,590 2,6701 2,780 | 3,300

Average Per Capita Amount of
Living Space in Cities &

Towns (sq mtrs) 0.30 4.5 5.0 5.6 8.5
(4) Percentage of Children of v
School Age Entering School 0.10 94 94 93 99

(5) Number of Television Sets
Per 100 Population , 0.10 0.5 1.5 2.7 25

Standard of Living Indices
After Welghtlng of Com- _
ponents .. .. .. . ~.1.00 .| 1.00 1.27 | 1.57 |6.95

..... 3. . Ecology .Index

. Weighted
‘Particulars = Figures 1980 1981 1982 2000
(1) Forest Cover Rate (%) [ 0.30 12.7 12.7 12.5 | 20
(2) Density of 502 Urxban At- '

mosphere (%) - ' 0.15 75 78 80 . 100
(3) Density of Particuiates o i ' o

in Urgan Atmosphere (%) ’ 0.15 15 117 13 80
(&) Percentage of Industrial :

Effluent Processed (%) 0.20 14 15 17 76
(5) Overall Utilization Rate .

of Various Wastes (%) 0.20 20 22 24 60
Ecology'Index After Weight- v ; o -

ing of Components - ... .. ). 1.00...1.1.00. .| 1.06 | 1.07 .}]3.16

Using the 1dent1ca1 method as prev1ous1y, results of calculatlons have been
entered dlrectly into the table.




4. oOverall Indices . .. . . .. . . . . .

Particulars il - Figures | ‘1980 ' 1981 1982 2000
(1) Production Index - 0,40 1.00 | 1.03 | 1.13| 3.28
(2) Standard of Living Index = 1 0.30 1.00 | 1.27 | 1.57 |°6.95
(3) Ecology Index - L ~ 0.30 | 1.00 | 1.06 |, 1.07 | 3.16
(4) Overall Indices ‘ . ‘ ' .

" After Welghting of =~ b ool
CCompoments ..Ul UpUUUA0e00 Tl U1.00. 0 1.11| L 1.240 74,35

The oveféll‘index for 1981 was:

1.11

1.03 x 0,40 + 1.27 x 0.30 + 1,06 x 0.30 =
The 6Veréll index for 1982 ﬁas:
1.13 x 0.40 + 1.57 x 0.30 + 1.07 x 0.30 = 1.24 -
 The overall index féf ZOOOAWillvbe:' S SR S
- 4.35 A

3.28 x 0.40 + 6.95 x 0.30 + 3.16 x 0.30

The results derived from the hypothetical data show an 11 peréént increase over
1980 for 1981, a 24 percent increase for 1982, and a 335 percent increase for
. 2000 in the overall index for economic and social development. - . -

Were different areas, different provinces, different urban districts, or even
different countries to use a similar indicator system and calculation methods,
overall indices for economic and social development could be compared, making
it possible to see the level of overall development and who is high and who is
low.

4. Problems Requiring Study

The ideas presented here on integration of strategic goals, development models,
and measurement criteria as well as on an overall indicator system for produc-
tion, standard of living, and ecology overcomes some of the shortcomings of
purely national production gross output value indicators and gross output value
indicators for industry and agriculture also reflect and promote, in a fairly
all-round way, overall growth of the national econony, the overall increase in
the people's standard of living, and the steady improvement of the environmen-
tal ecology. They are also of positive significance at the same time in deriv-
ing the economic benefits, social benefits, and environmental benefits realized.
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Nevertheless, perfectlon of this "Sansheng indicator system will require a
great deal of additional work and the“carrying out of penetrating research.
Several 1n1t1a1 problems that have ‘been ‘preliminarily ‘envisaged are as follows.

(1) For the speciflc indlcators under production, standard of 11v1ng, and ecol-

 ogy in the third level, just what categories should be set up or not set up as
being most representative and as being most able to portray problems,-and Just
how many categories would be reasonable and feasible requires careful study
before making a determination. The five specific indicators provided above
under production, standard of living, and ecology are just simple hypotheses,
and they are neither complete nor totally rational. They are only to be used
temporarily to show a. train of thought. '

(2) Postulation of weights is very important. The welghted figures assigned
the production index, the standard of living index, and the ecology index are
currently 0.4, 0.3 and 0.3 respectively, and they have been hypothesized infor-
mally to explain problems. Just what assignment of weéights would be made in
reality would have a bearing in understanding the relative importance of pro-
duction, standard of living and ecology, and would also have a bearing on pro—
grams and policies. R ‘

Consequently, a rational proportional relationship among them and selection of
appropriate weighted figures can be determined only through careful study and.
scientific calculations. Without it, yet other problems may arise. For ex-
ample, using weights of 0.4, 0.3, and 0.3, because of ‘the’ fairly small' differ-
ence in the relative weighted figure for productlon, the weighted figure for
ecology is relatively fairly large resulting in a‘not very rational situation
of very little difference between the overall indices for Shanghai and Beijing
versus the overall indices for X1n31ang and Tibet. As another example, since
the initial base f1gure is very ‘small for ‘the numbef of - television sets- per

100 people under “‘the standard of - 1iv1ng index, if -the weighted figure used is
fairly small, a very great 1ncrease would occur in the’ standard of living 1ndex,
and that would ‘not appear to be very reasonable.
(3) The indicator system’ proposed here is’ for Judging the 1eVe1 of development.
‘How it should be related to and coordianted 'with assessmént indicators used in
enterprises are also problems ‘requiring much ‘study. ‘

Therefore, it is proposed that quarters concerned devote further study to the
"Sansheng"” indicator system.. : 2 -
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WATER QUALITY OF GEZHOUBA AREA DISCUSSED

Beijing HUANJING BAOHU [ENVIRONMENTAL PROTECTION] in Chinese No 6, Jun 85 pp
12-13 :

[Article by Wan Xiantao [8001 0752 3447]: "The Water Quality of the Gezhouba
Reservoir Area of the Chang Jiang"] '

[Text] The Gezhouba key water conservancy project, which may be rated as a
first-class project in the world, is a magnificent undertaking in the history
of water conservancy. On 4 January 1981, the dam was victoriously closed, cut-
ting off the flow of the great river. On 23 May of that same year, the dam
began to store water and display its usefulness.

During the period of water storage, as regards the quality of the reservoir
water, whether or not there was pollution and whether or not the water can
serve national economic construction, serve industrial and agricultural produc-
tion and the people's livelihood are problems of concern for the people along
the banks of the Chang Jiang as well as throughout the country. After several
consecutive years of monitoring and investigation and study before and after
the construction of the reservoir, we have collected and compiled data and
materials showing the following trends of change in the quality of the reser-
volr water:

I. The contrast changes in several water quality targetsvof the reservoir area
before and after water storage and in the upper and lower dam.

1. Changes of the heavy metals before and after water storage.

In the water body of the reservoir area, besides total iron, virtually all
heavy metals stay below 0.1 mcg/liter or even fail to be detected. For in-
stance, the average of mercury before water storage was 0.00015 mg/liter and
0.00011 mg/liter after water storage; (same below) copper was 0.0051 before
water storage and 0.0018 after water storage; and lead was 0.00056 before water
storage and 0.00041 after water storage. Arsenic was reduced by 35.6 percent,
and total iron by 20.4 percent, after water storage.

2. Changes in the dissolved oxygen in the upper and lower dam. ’
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The water body has a relatively good content of dissolved oxygen at above 4 mg/

liter.

Because pressure of falling water causes air to enter into the water
body, the content is higher in the lower than the upper dam.
be seen in the following chart:

The changes can

Comparative Chart of the Content of Dissolved Oxygen
(DO) in the Upper and Lower Dam Before and Aftgr Water Storage

Outflow Water temperature Upper | Lower Remarks
(sec/cubic °C dam dam
meter) (Do) | (DO)
(mg/ (mg/
liter) | .liter) .

5000 11.3 ___11.3 11.6 This chart is taken
10000 -- 17.6 '10.7 | 12.1 | Zfrom the DO monitor-
20000 e ing chart (average
———————— —— ———m——mtmmme———|  value) for 1982-1983
30000 i 23.8 8.4 9.9 of the Yichang Mon-

—————————— _ - ~ itoring Station of

40000 N 24.0 7.8 9:9 | ‘the Chang Jisng

50000 - 24,5 7.6 | 10.4 Water Resources Pro-
‘ tection Bureau

3. Analysis of the heavy metals in the subsoil of the reservoir area.

The subsoil of the reservoir area contains relatively little lead and cadmium.

This indicates that the heavy metals in the deposits in

sufficient to cause hatrm (see following chart):

the water body is' not

Analytical Chart of the Heavy Metals
- in the Subsoil of the Reservoir Area

Cross section . Vertical Lead | Cadmium Remarks
- .line .(mg/kg)..,.(mg/kg). .
Left 10.00 0.2375 1. The data is cited from
Huangbai He o ‘ - the Changqing Line Monitor-
nght. 7.50 0.2148 ing Ship Analysis Office of
v - Left +15.88 0.2912 the Chang Jiang Water Re-
San Jiang . L e sources Protection’ Bureau.
L - Right. 17.79 0.2867 2. The Atomic absorption
Hydrological - Left 19.90 0.3115 |method of analysis is used.
-channel .of" the T : 3. The time of analysis was
water of the Right : 17.18 0'3932 the second half of May 1982.
upper dam L - o
San Jiang . Right .. .13.31. . 0.2831
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II. Water temperature:

The changes in the water temperature are as follows: 1In the reservoir area,
as a result of the comprehensive influence of a series of factors such as cli-~
mate, hydrology, geography, solar radiation and the characteristics of the
reservoir area, a definite structure of water temperature is formed. The
average value of the water temperature from July 1981 to August 1982,.recorded
at the Yichang Monitoring Station of the Chang Jiang Water Resources Protec-
tion Bureau, was 18.1°C. After monitoring for the 2 consecutive years of 1981
and 1982, the "Changqing Line" Water-Quality Monitoring Ship also indicated
that the water temperature was 18°C at the end of October 1981 and 23 to 24°C
at the end of May 1982. The distribution across the vertical lines was even,
with virtually no gradient and stratified changes. Generally, it is a mixed
type of water temperature. : '

In addition, according to the analysis of the monitored results for 1981 and
1982 by the Yichang Water-Quality Monitoring Station of the Chang Jiang Water
Resources Protection Bureau and of the monitored results for 1983 by the
"Changqing Line" Water-Quality Monitoring Ship, the drying-up period for the
floating organisms in the water was shortened, while the period of abundarce
of water was lengthened. However, the highest content from the cross section
of most sections of the river was still below 1 gm/liter.

III. Changes in the chemical component of the water body.: I

From 1977 to 1978 before the construction of the dam, the Yichang Monitoring
Station of the Chang Jiang Water Resources Protection Bureau carried out con-
tinuous cross section monitoring of the Maoercha section of the Nanjinguan
upper reach, and indicated the following: The several major chemical targets
in the water were quite good, with moderate acidity, a pH value of 7.9-8.1,

DO at 8-12 mg/liter of water, and amino acid nitrogen at 0.035-0.045 mg/liter
of water. Several toxic substances, such as volatile phenol (0.0012-0.00012
‘mg/liter), mercury, chromium and arsenic, were mostly not detected or below

the state's surface water discharge criteria. After the dam was built, the
"Changqing Line' Water-Quality Monitoring Ship also carried out continuous mon-
itoring in the reservoir region, yielding moderate acidity, with'a pH at above
7.5 and hardness at 7-8 German count. There was abundant dissolved oxygen
(8-10 mg/liter). BOD was low, from a below 1 to a little above 1 mg/liter of
water. COD was 1 mg/liter. TOC was also low. The content of organic chlor-
ine farm chemica was even smaller, at only under 1 mcg/liter of water. Mer-
cury, arsenic, chromium, lead and cadmium were all below the surface water dis-
charge criteria. The content of toxic phenol and cyanide was even smaller, at
trace amount or at an undetected level. Conduction rate was lower than 200-
300 micro-mho/cm. The inorganic mineral salt in the water body was also low.

Summing up the analysis and contrast of the components and elements in the
water, the water quality of the Gezhouba reservoir area of the Chang Jiang was
still good and was able to meet the needs of the national economic construc-
tion and water usage in production and livelihood.
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Nevertheless, we must pay special attention to the signs of pollution of cer-
tain areas along the banks as a result of pollution discharge by the cities,
towns, prefectures, industrial and mining enterprises, farmland and livelihood
along the banks of the upper reaches of the reservoir area.  After water is
stored in the reservoir, there will be a large area of flooded land and hasty
migration. As a result, a considerable quantity of organic substances will be
dissolved in the water. In addition, with little building of farmland, or-
chards and forests at the upper reaches, the ecological balance will be slight-
ly upset and water and soil loss will continue to increase. The application

of farm chemicals and chemical fertilizer on large areas of farmland and or-
chards and the use of synthetic detergents by the masses of people in the _
upper reaches, too, will result in the pollution of the water body and the in-
crease of nitrogen and phosphorus nutrients in the future. 'We must attach
importance to this matter now! To carry out proper water resources protection
planning at the upper reaches and along the banks of the reservoir area, we
should launch economic construction and environmental protection in a synchro-
nous manner. The upper reaches and the banks along the reservoir region must
set up and perfect the system of water resources protection laws, conscien-
tiously implement the "Environmental Protection Laws" (trial version) and the
"Regulations in the Protection of the Water Resources of the Chang Jiang,"
which were formulated in 1982. We must strengthen our supervision and manage-
ment of the major sources of pollution, strictly control the occurrence of new
sources of pollution, strengthen the monitoring and supervision of the water
quality of the reservoir area as well as the water quality of the upper reach-
es, conscientiously implement the "Regulations' for the Work of the Water-Qual-
ity Monitoring Network of the Chang Jiang Water System," and form a network

of monitoring stations in order to bring about unified, standardized and scien-
tific monitoring and analysis. When major incidences of pollution occur along
the banks, we must issue warning without delay and adopt emergency measures

of control accordingly. The various cities and towns as well as industrial

and mining enterprises along the river must adopt practical and realistic meas-
ures to control industrial and domestic sewage, stem out the discharge of toxic
waste water, and implement strict supervision in these matters. We should
strengthen the work of water and soil preservation along the river, strictly
prohibit random felling of trees and clearing of grass coverings, oppose blind
reclamation and maintain a benign ecological cycle. We must strive to control
the further deterioration of water quality and gradually improve, and even
restore, the water quality during the "Sixth 5-year Plan" period.

9335
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EFFECTS OF INDUSTRIAL POLLUTION ON A NORTH CHINA LAKE EXPLORED

Beijing HUANJING BAOHU [ENVIRONMENTAL PROTECTION] in Chinese No 5, 1984
pp 16-19

[Article by Wang Zhuangjing [3769 5445 7234]: "Effects of Industrial
Effluent on Aquatic Organisms in Baiyangdian"]

[Text] Baiyangdian is the largest freshwater lake in the Hai River basin
where shallow lakes dot the landscape and ditches crisscross the terrain
leading to the Jiu River above and connect with the Beidagan below. The
waterland area is wide and the waters shallow, which is extremely suitable
for the propagation of aquatic resources such as fish and shrimp.
Baiyangdian plays a major role in the rearing of freshwater fish and in
providing aquatic products to Tianjin.

Historically Baiyangdian has been so clear as to be able to see the bottom
200 to 300 centimeters down. Except for a small amount of current near

the river mouth where it flows downward into the river, its waters—are

calm elsewhere over a vast area. Baiyangdian's water temperature is fairly
idea; FromwJune through September its water volume increasesj it contains
plentiful nutrients, and large amounts of salts and organic matter enter
the lake area promoting the reproduction of plankton, which provides plentiful
food for fish. The fish are mostly grass carp [Cenopharyngodon idellus],
black carp [Myulopharyngodon piceus], silver carp [Hypophthalmichthys
molitrix], variegated carp [Aristichthys nobilis], and common carp
[Cyprinus carpio]. More than 30 aquatic organisms proliferate in the lake
area, reeds being the most important crop that is farmed. Others include
lotus root, water chestnuts and jitou [7741 7333], and Potamogeton
distinctus.

Baiyangdian formerly connected with the Zhu He at the top and flowed into
the Bohai, so it had both fish species that reproduce in lakes and fish
species that migrate to spawn or travel upstream into the lake. 1In 1958,

54 :species in 16 families were recorded; in 1976, 35 species in 12

families were recorded; and August 1980 statistics showed 40 species in 14
families. Comparison of data shows the species in which greatest reductions
occurred to have been those swimming upstream such as junyu [ ? 76251, eels,
and silver carp, as well as certain species that migrate to spawn such as
black carp, triangular bream [Megalobroma terminalis], and grass carp.
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Most of the grass carp, silver carp [Hypopthalmichthys molitrix], and
triangular bream seen in the lake today have been artificially incubated.
Members of the carp family are dominant among the naturally propagated
species.

A substantial number of the phytoplankton found in Baiyangdian are

natural food for fish. Reserves of benthon and aquatic plants are also
fairly plentiful; however, as the discharge of effluent in the upper reaches
steadily increases and water pollution becomes increasingly serious, and as
the material cycle changes as a result of the effects of the physical and
chemical environment in the waterlands, the biological activity of fish is
_also affected, producing changes in the flora and fauna with a decline in
output. Changes in water conservancy conditions also engender a certain
effect on the ecological environment. We conducted an initial survey of
Baiyangdian's water environment from early April through July 1981 to make
a preliminary analysis and exploration of the effects of pollution by
industrial effluent on the ecological activity of fish as well as resultant
changes to physiological functions, and changes to flora and fauna. '

1. Baiyangdian Water Quality
(4) Pol;ution entering the shallow lake water system

1. Sensory organ characteristics. Most of the effluent discharged into

the Fu River from Baoding flows into the lake and spreads out in all
directions.  Both the river channel and the surface of the lake are dark
brown in color, turbid, have a transparency of only .about 0.1 meters, and
give off a fermenting stench. From Sainan, Guangdian Zhangzhuang, Wangjiasai,
and Guolikou stretching toward Liuzhuangzi, Quantou, and Datianzhuang, the
water changes to a murky brown color and transparency increases to about

0.5 meters. Virtually no stench is evident. Outside this limit, the water
gradually becomes clear, and underwater plants thrive.

2. A survey conducted from 1979 through 1980 shows that as a result of
improper design of the Tan River effluent catchment, it is impossible to
separate clear and polluted water. In fact, only a portion of the polluted
water enters the Tang River effluent catchment, and most of it continues to
flow into the lake via the Fu River. Baoding Prefecture discharges 450,000
tons of industrial effluent daily, 420,000 tons of which flow directly into
~ rivers, 180,000 tons of it flowing into the Fu River. This effluent

' contains numerous kinds of toxic materials, most of which are organic
pollutants. Pollutants in the Fu River account for 49.63 percent of the
pollution load for the whole prefecture. A look at detection values shows
COD at more than 11 ppm, and a maximum detection value of 152 ppm for an
average 40 ppm, which is 10 percent above standards. DO is below 4 ppm,

a detection value of 0 occuring in more than 40 samples. ' The detection
value for sulfides ranged from 0.677 to 1.4 PPm. The DO at an observation
kiosk more than 20 1i below Baoding was 73.70 milligrams per liter.
Dissolved oxygen could not be detected, and phenol content was twenty-sixfold
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higher than the standard for surface water. No trace of water organisms
was found. Effects of pollution on Baiyangdidan have been great; thus a
clean up of the Fu River is the key to improvement of aquatic resources

in Baiyangdian.

The industrial region located in the counties through which the upper reaches
of the Juma River flow, the section running from Futugu to Zijingguan, is
polluted by industrial effluent from machine, chemical, and metallurgy
industries, and the river's waters are turbid and bubbly. Monitoring results
show the river water to be polluted with heavy metal ions. Various heavy
metal pollutants including copper, lead, zinc, and cadmium were found. The
Liuli River, a tributary of the Juma River flows through a petrochemical
region of Beijing where it becomes polluted with petrochemical industrial
effluent. 1It's ammoniacal nitrogen content is even higher than in the Fu
River, and its arene and petroleum content is higher than permissible limits
for surface water. Residents report that the water in Baigou River section
at the lower reaches of the Juma River smells of petroleum, that the surface
of the river frequently has an oil slick, and the fish has a peculiar taste.

The Zhulong River basin contains mostly cyanide, volatilized phenol, and
sulfide pollutants followed by organic pollutants. The effluent that
enters the upper reaches of the Tang River basin consists mostly of heavy
metal pollutants including cadmium, copper and lead pollution load of
approximately .25 percent. '

Printing and dyeing and textile waste water makes up the dominant pollution
of the Xiaoyi River. During the dry season, the river water looks blue and
contains a large quantity of bubbles, which pollute a part of the waters

of the Baiyangdian,

(B) Statue of Pollution of Baiyangdian

Inasmuch as pollution of Baiyangdian stems largely from the entry of
industrial effluent from Baoding City via the Fu River, organic pollution
predominates. Lake region pollution is very much highly concentrated, as
well as transient and partial in nature. The area of serious pollution is
near the mouth of the river at the entrance to the lake particularly in the
stretch from the mouth of the Fu River to Nanliuzhuang. The lake area
pollution may be divided into three types as follows: (1) The heavily
polluted area from Nanliuzhuang and Liuzhuangzi to the mouth of the Tang
River, which is caused by effluent from Baoding. (2) The area from Caiputai
to Zaolin in the southeastern part of the lake, which is a lightly polluted
area. (3) The water area of Laowangdian between the two aforementioned
areas where pollution is from medium to light. :

During winter and spring, pollution is serious. Summer and autumn are the
growing seasons for organisms as well as the high water season when the
volume of water is large and the river's power to purify itself is strong,
so evidence of danger is not conspicious.
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During w1nter and sprlng the detectlon values for lake ‘water COD, BOD, and
ammoniacal nltrogen are extremely high because of the entry of pollutants
into the lake from the Fu River, and the concentration”of oxygen consumlng
organic matter is high. This causes a reduction of DO in the body of water.
During winter and spring, a layer of ice covers the lake, so the water surface
is separated from the area maklng oxygen replenlshment difficult. In the
water beneath the ice, large amounts of oxygen consuming organic matter rots,
and the consumptlon of oxygen in the water causes a serious lack of oxygen
in the water, with the result that fish suffocate and die. The Wlnter and
spring K value of the pollutlon 1ndex is 0.45-0.50. This is the time of
year when pollutlon 1SImOSt serjous. By summer and autumn, when air temp-
erature is high and the metabollsm of living creatures is in full swing, the
oxygen replenlshment process is strengthened, and purlflcatlon is greater.
Then during the high water season when the volume of water is large, the -
pollution index relatively decllnes to below 0.30, and even the Fu River

is only llghtly polluted

II. Pollution of the Baiyangdian Water System and Freshwater Creatures
(A) Effects on the kinds of fish = o

Gradual deterloratlon of living cond1t10ns for aquatic creatures and fish
accompanies pollutlon of the Baiyangdian. 'Changes ‘take place in the kinds

of numbers of creatures in the body of water, and species with poor ability
to live in pollution gradually disappear. Finally those species with strong
ability to live in pollution remain. These fish types that are strongly
tolerant of pollutlon have aux111ary respiratory organs suiting them to low
oxygen conditions; so they are able to survive. In addition, their competitors
for survival have vanished, so they expand their numbers through a large
amount of reproduction. Thus, within certain limits, the more severe the
pollution, the more singular the kinds of creatures found in .the water, and
the greater the numbers of individual :species. A look at the present

make-up of fish spec1es and ecological characterlstlcs in Balyangdlan shows
most to be spec1es that tolerate low oxygen, namely common carp, crucian carp,
and catfish, with members of the common carp famlly holdlng absolute pre-
domlnance at 62.5 percent of the total. Numerous valuable fish species are
on the verge of extinction. This situation is ba81cally similar to the
make-up of lake fish in north China. Now let us compare the make-up of fish
species surveyed by the Animal Research Institute of the Chinese Academy

of Sciences in 1958 with the make-up of flSh spec1es surveyed in 1980 by

the Hebe1 Aquatlc Products School.

(See table below).




Comparison of the Make-up of Various Kinds of Fish in Baiyangdian

ai ' ‘ ’ Number of Percentage
Family -+ -gpecieés - - -

, 1958 | 1980 1958 { 1980
Carp Family | 34| 25 62.96 | 62.5
Loach Family 4 2 7.41 5
Catfish Family 1 1 1.85] 2.5
Leiocassis 3 1 5.561 2.5
Family
Families other 12 11 22,22} 27.5
than carp type
family
Total 54 40 100 100 .

Quoted from survey data dollected by the Animal Institute of the Chinese
Academy of Sciences and the Hebei Aquatic Products School

(1) Toxic effects on fish and shrimp of polluted water

Research has shown polluted water to have definite toxicity for various
kinds of fish and shrimp. Raw pollutants caused most fish and shrimp to
die within 14 hours. Tolerance varies among fish species, zhi [2809]
shrimp, tiger fish [5706 7625], and Hemibarbus maculatus Bleeker being most
sensitive, taking only 5 minutes to die. Oryzias latipes, Monopterus albus,
and Wuliyuanweiji fish [3527 9661 0955 1442 6060] have greatest tole&rance
being able to last for from 2 to 3 days. The death of fish and changes in
their quxi [0575 4762] result mostly from the lack of oxygen in polluted
~water., - However, those who have fairly strong resistance to pollution, and
fish that have the distinctive habit of protecting their young continue to
develop and their output does not decrease.

Water pollution affects ovulation and speed of growth of fish such as
silver carp, Chinese perch [Sinperca chuatsi] (Mandarin fish and Migu
[1378 2 1. The public says that freshwater shrimp and river crabs dislike
polluted water most, and as soon as they encounter slightly polluted water,
they climb up on the bank; they die at once in seriously polluted water.
Furthermore, gill rot and red skin disease [6375 4122 4016] has been
discovered in recent years.
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(2) Status of mercury pollution on Baiyangdian fish '

Both Baiyangdian and Guantlng Reservoir are key nationally protected water’
sources. Nevertheless, they have been lightly polluted with mercury. The
degree of mercury pollution of fish varies with the diet and age of fish.

The mercury content of fish's bodies dervies mostly from the food chain.
Therefore, fish having different diets have different degrees of mercury
pollution. Survey and analysis have shown that fish eating snakeheads and -
catfish have the highest mércury content. ‘Those having a medium amount of
water are crucian carp and common carp that eat benthon and decomposed plant
matter. Those having least mercury are junyu, silver carp, and grass carp
that each water plants (aquatic vascular bundle plants) and floating plants.

Phenol is a protoplasmic toxin that penetrates the bodies of living

organisms fairly easily, and all parts of the nervous systems of animals ,
are particularly sensitive to phenol compounds. Observation of experiments
has shown that when grass carp are put into a solution containing phenol,

they first become very excited, exhibiting frenzied swimming and shaking after
which their activity gradually weakens; they become daxed, and finally they
dle.

(B) Effects on Aquatlc Plants of Pollutlon in Balyangdlan

Water pollution also affects changes in aquatlc plants. Since dlstances

from sources of pollution vary and the degree of pollution differs, changes

in plants also vary. Antirhinnium majus and hydrilla verticulata exist

everywhere in the lake, but because of the serious pollution, there is

less of it near the big bridge at Nanliuzhuang and the big bridge at Anxin.

In areas fairly close to sources of pollution, no communities of xingcai

[2622 5475] are found. Replacement of the composition of floating

plant communities also reflects changes in env1ronmental factors and is

closely 11nked to the status of water pollutlon. _ R o *

The plants in various ecotypes also differ in their tolerance of pollution.
Rivers and lakes that are fairly close to. sources of pollution are murky,

not very transparent, and their waters have a foul odor. Submerged plants
cannot live in them. -After having been soaked in polluted water, the stems
of reeds become dark and brittle, and reed quality and output are impaired.

The daily discharge of effluent from industries and mines into the
Baiyangdian basin amounts to 629,000 tons. In addition to the toxic effect
of this effluent on aquatic organisms, there is also a mechanical effect
~and an effect on the air over the surface of the lake. When the material
suspended in the polluted water settles, the accumulation of debris on the
. bottom brings about death or changes in organisms at the bottom causing a

. great decline in the number of living creatures.there. If the suspended
materials contain toxins, they also give rise to chemical toxicity.  The
suspended matter in some industrial effluent adheres to the fish's gills
where it impairs their breathing, and the fish suffocate. In addition, . .
the solutes and suspended particles in polluted water gasify strongly as -
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the result of the action of microscopic organisms, and the oxygen in solution
in the water is depleted very quickly. If the water contains readily
gasified inorganic material, this process proceeds even more intensely.
Because of the dramatic lowering of the water's oxygen content and the
release of toxic gases and hydrogen sulfide (hydrogen sulfide is a strongly
toxic gas for ‘aquatic creatures), large numbers of living things in the
water die. . Pollutants are also dangerous to aquatic creatures because of
their chemical properties. Harmful materials in most industrial effluents
can poison numerous bacteria, plants and animals. When there is a certain
amount of harmful materials in a fairly small body of watre, virtually all
life is killed. If the water contains molysite, the fish will contract eye
diseases and the gills of young fish will be damaged. If the water contains
cyanide, lead salts, copper salts, or phenol, all of which are toxic to
living organisms, even if they are not of sufficient concentration to cause
death, they will damdge the physiological functioning of living things.
Though toxicity for living organisms of some toxic materials is not ‘
immediately apparent because of their minute amounts, they can accumulate
in the bodies of organisms causing fish and other aquatic organisms to
lose their accustomed value as food. Polluted water also pollutes ground
water and water used for agricultural irrigation, -thereby spreading the
polluted area. Elimination of pollution and protection of Baiyangidan is

a problem in urgent need of solution. -~ : . ;
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Chemistry JPRS-CST-85-011
18 April 1985

AUTHOR: WU Bincai [0702 2430 2088]

" . /QU Yuxin [4234 3558 1800] - R R
LIU Hengchuan [0491 1854 2796] V<H-,v : ¥
ORG: All of the Department of Chemlstry, East Ch1na Normal Unlver31ty
TITLE: WSynthe31s of a Class of New Color - Reagents, Bromophosphono Bisazo .

Derivatives of Chromotropic Ac1d ‘and Their Color Reactlon with Rare Earth
Elements" .- . ., : '

SOURCE BelJlng HUAXUE SHIJI [CHEMICAL REAGENTS] in Chlnese No 5 28 Oct 85
PP 269~ 272 RERETR. PR

TEXT OF ENGLISH ABSTRACT Fourteen asymmetr1ca1 bromophosphono blsazo‘ _
derivatives -of chromotropic acid have been synthesized and the behavior of .
their color reaction with rare earth elements has been studied in detail.
The relatlonshlp ‘between structure and behav1or of the . reagents was
1nvest1gated T SR S : .

This kind, of color reagent reacts to rare earth elements w1th hlgh ac1d1ty,
high sens1t1vrty, large contrast and good stab111ty Many reagents show
excellent analyt1ca1 behavior with rare earth elements in acidic medium, © - -
better than do analogous chlorophosphonazo derivatives, and can be used as
reagents for the determination of total, cerlum—subgroup and yttrlum- .
subgroup content of rare earth elements.

9717
CSO: 4009/148

‘105



Chemistry . JPRS-CST-85-01]
18 April 1985

AUTHOR: JIN Xigao [6855 3588 7559]
LI Huiming [2621 1920 7636]

et al.
ORG:  Both of the Institute of Chemistry, Chinese Academy of Sciences,
Beijing
TITLE: '"Analysis of the Harmful Products of Polyvinyl Chloride During

Thermal Processing by Using PGC-MS"

SOURCE: Beijing ZHONGHUA YUFANG YIXUE ZAZHI [CHINESE JOURNAL OF PREVENTIVE
MEDICINE] in Chinese No 6, 25 Nov 84 pp 321-323

TEXT OF ENGLISH ABSTRACT: A pyrolyzer was utilized to simulate the thermal
processing conditions of plastics and was connected to a gas chromatograph-
mass spectrograph system. From the pyrograms and mass spectra of polyvinyl
chloride at the processing temperatures (150-200°C) and periods (5-20 min),
certain toxic thermal decomposition products, such as benzene, methyl
chloride benzene and monomer and cyclic dimers of PVC, were found. The
effect of temperature and stabilizer on the yields of the tokic products

was also studied. 1In the combined study of the determination of the product
concentrations in the air of the workshops and in workers' blood and urine,
PGC-MC was applied to understand the pollution problem caused by the thermal
processing of PVC. '
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Electronics JPRS-CST—85~011

18 April 1985

AUTHOR: XU Dewei [1776 1795 4850]
WANG Xianxiu [3076 5343 4423]
ZHANG Qingying [1728 1987 5391]

ORG: XU and WANG both of Changchun Institute of"PhySics; Chinese Academy
of Sciences; ZHANG of Changchun Institute of Optics and Fine Mechanics, Chinese
Academy of Sciences ‘ ‘

SOURCE: Beijing DIANZI XUEBAO [ACTA ELECTRONICA SINICA] in Chinese No 6,
Nov 84 pp 33-36

TEXT OF ENGLISH ABSTRACT: A grating with 1200 lines/mm has been fabricated
by a diffraction grating ruling engine on the surface of a polished optical
glass (ZF;) prism for the first time. This device is usually called a prism-
grating coupler. It has many novel characteristics, and the wave-guide mode
can be effectively excited in the film even when the index of the film is
higher than that of the prism.




AUTHOR: ZHOU Ninghua [0719 1337 5478]
ORG: Beijing Institute of Aeronautics and Astronautics

TITLE: "Effects of the Op Amp Finite Gain and Bandwidth on the Performance
of Switched-Capacitor Filters"

SOURCE: Beijing DIANZI XUEBAO [ACTA ELECTRONICA SINICA] in Chinmese No 6, .
Nov 84 pp 48-55

TEXT OF ENGLISH ABSTRACT: A new method for establishing the Z domain
equivalent model of a non-ideal op amp is presented. The Z domain transfer
functions of non-ideal integrators based on the forward difference and the
backward difference transformations are derived as two examples. Using . ‘-
‘this method, the computer simulation and experimental verification of a.
typical decoupled biquad second-order bandpass SCG are conducted. This -
method can be extended to solve the design problems of many different kinds
of high order SCF. o S T
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AUTHOR: ' CHENG Huansheng [2110 3562 3932] -
. WANG Jitao [3769 1323 7118] '~ = = P T S S
ZHOU Zhuying [0719 4591 3379]

et al. 3 T A
ORG: '+ 'All of Fudan Unlver51ty,:Shangha1 R IR SRS L R
TITLE: "Ana1y31s of Hydrogen Content 1n Plasma—dep031ted Slllcon N1tr1de

Films" - L B B B A T RN
. & f 3 i
SOURCE: Beljlng DIANZI XUEBAO [ACTA ELECTRONICA SINICA] in Chlnese No 6
Nov 84 PP 63- 67 CE : ro SR i Th e
TEXT OF ENGLISH ABSTRACT:i The ‘hydrogen ‘content in’thetsilicon nitride films
plasma-deposited at 20-560°C has béen determined by'thé He-H elastic recoil
detection technique comblned 'with Rutherford Back Scatterlng 'and ‘the nuclear
reaction 10(d,p)!70." The effectsof substrate temperature on hydrogen '
quantity, Si/N ratio in films, refractive ‘index and density of -films are.
presented. The correlation between the hydrogen content and BOE.etch rate is
given.
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Geophysics JPRS-CST-85-011
18 April 1985

AUTHOR: HUANG Haoping [7806 8510 1627]
ZHU Renxue [2612 0088 1331]

ORG: Both of Changchun College of Geology

TITLE: “Interpretation Method of the Time-Domain AEM Response Above a
Conducting Spherical Orebody with Permeability"

SOURCE: Changchun CHANGCHUN DIZHI XUEYUAN XUEBAO [JOﬁRNAL OF CHANGCHUN
COLLEGE OF GEOLOGY] in Chinese No 1, 1984 pp 107-116

TEXT OF ENGLISH ABSTRACT: An interpretation method is described for the
time-domain AEM (airborne electromagnetics) response above a spherical
conductor. The formulations of the time-domain AEM response of the sphere in
a dipole field are developed. The responses of different spheres were
computed with the parameters of a Chinese-made impulse-type AEM system. The
diagrams of interpretation presented from the computer results can be used

to solve two major problems. The first is to interpret an isolated response
measured by the AEM system so that depth, radius and conductivity of the
conducting sphere will be provided. The second is to estimate amplitude,
width and decay characteristics of the response caused by different spherical
conductors. Therefore, the diagrams are useful for the AEM work.
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Mathematics
JPRS-CST-85-011
18 April 1985

AUTHOR: GUAN Yingnan [7070 4481 3948]
ORG: Northeast Institute of Technology

TITLE: "A Branch-Constructing Algorithm for Extreme Vertlces of the Mlxture
Convekx Pdlyhedron and a MOdlfled CONSIM Algorlthm” -

SOURCE: Beljlng YINGYONG SHUXUE XUEBAO [ACTA MATHEMATICAE APPLICATAE SINICA]
in Chinese No 3, Jul 84 pp 328-333

TEXT OF ENGLISH ABSTRACT: In this paper, a branch—constructing algorithm for
extrefle vertices of the mixture convex ‘polyhedron with lower and upper ‘bounds
is givén. By use of pseudocomponent transform, it can be transformed into a
‘mixture’ convex polyhedron with upper bounds only. A branch-constructing
algorithin for the polyhedron is given. Based on the algorithm, a modified -
CONSIM algorlthm for the mixture convex polyhedron w1th multlcomponent
constralnts is g1ven
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AUTHOR: WANG Gaoxiong [3769 7559 7160]
JING Zhujun [0064 4554 0689]

ORG: WANG of Zhongshan Unlver51ty, JING of the Instltute of Mathematlcs,
Chinese Academy of Sciences :

TITLE: "Qualitative Analysis of a Mathematical Model for Respiratory
Process in Bacterial Culture"

SOURCE: Beijing YINGYONG SHUXUE XUEBAO [ACcTA MATHEMATICAE APPLICATAE SINICA]
in Chinese No 3, Jul 84 pp 340-346 :

TEXT OF ENGLISH ABSTRACT We discuss the equatlons i . -
+= B x l+qx’y 1+qx

The model was suggested by H. Degn to account for the qualltatlve features of

the respiratory process in a bacterial culture.

By applying the partlcular transformatlons of the parameters, the equatlons
above are reduced to , » ‘ _
R __B+(Aq—l)(B-—A)’ B
Z =y F(z) =y T B — 4 B—-Ae
+ (B — 4)(Bg — 1)e* — g(B — Ay,

9w —g(z) = (B — A) — (B — A)e* + g(B — AYe* — q(B — 4y, (2)

The existence of periodic solutions for —B + (B — AY(Bg — 1) —2q(B — 4) >0
is obtained and the solutions x=0 and y=0 of (2) are found globally asymp-

totically stable for
(Bq—l)(B—A)Qmin{B—A Zq"'(B-—A)’},

or there does not exist any cycle.
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Mechanics JPRS-CST-85-011

18 Apri1 19gs

AUTHOR: RONG Sheng [2837 7105]
ORG: Institute of Mechanics, Chinese Academy of Scienées, Beijing

TITLE:  "On the Heat Conduction Problems and a Design Principle for Plasma
Arc Furnace" '

SOURCE: Chongqing YINGYONG SHUXUE HE LIXUE [APPLIED MATHEMATICS AND
MECHANICS] in Chinese No 4, Jul 84 pp 511-517

TEXT OF ENGLISH ABSTRACT: A plane heat conduction problem with variable
coefficient of heat conductivity K(T) is analyzed with given electric power
supplied to the plasma arc. The governing equation for unknown temperature
distribution is a nonlinear one with a § function as its nonhomogeneous term.
To make the problem attractable by the method of separation of variables, a
set for transformation of the governing equation is introduced. An explicit
simple formula is found for the efficiency of the furnace n. n depends
linearly on %,, the nondimensional distance between the arc and surface of
melted material, as well as on another nondimensional quantity Q, which we
described in detail in the paper. This relationship holds for fg < 0.4, and
gives good guidance for the design of the furnace.
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AUTHOR: LIN Baisong [2651 2157 2646]
ORG: Central-South Institute of Mining and Metallurgy, Changsha
TITLE: "The Strain Energy Criterion of Mixed-Mode Brittle Fracture"

SOURCE: Chongqing YINGYONG SHUXUE HE LIXUE [APPLIED MATHEMATICS AND
MECHANICS] in Chinese No 4, Jul 84 pp 577-588

TEXT OF ENGLISH ABSTRACT: A new criterion for mixed-mode brittle fracture,
i.e., the strain energy criterion, which can be stated as (K1/Kie)? +
(Kpp/K110)? + (K111/K111e)? = 1, is proposed. This criterion is shown to be
in good agreement with known experimental data.
An experimental criterion:
m
(K 1/K 1™+ (K1/Kie)"=1 1<, <2

is also proposed.
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Mechanics

JPRS-CST-85-011
18 April 1985

AUTHOR: DONG Mingde [5516 2494 1795]
ORG: Institute of Theoretical Physics, Chinese Academy of Sciences, Beijing

TITLE: "New Theory for Equations of Non-Fuchsian Type-—Representatlon
Theorem of Tree Series Solution (II)" :

SOURCE: Chongqlng YINGYONG SHUXUE HE LIXUE [APPLIED MATHEMATICS AND
MECHANICS] in Chinese No 6, Nov 84 pp 777-792

TEXT OF ENGLISH ABSTRACT: The representation theorem is proved in this-
paper. The irregular integral is a new type of analytic function, represented
by a compound Taylor—Fourier tree series in which each coefficient of the
Fourier series is a Taylor series, while the Taylor coefficients are tree
series in terms of equatlon parameters and higher order correction terms to
each coefficient having tree structure with 1nexhaustable prollferatlon

The solution obtained proves to be convergent absolutely and uniformly in

the region defined by coefficient functions of the original equationm, provided
the structure parameter is less than unity. Direct substitution shows that
our tree series solution satisfies the equation explicitly generation by
generation.

When compared with classical theory, our method not only furnished explicit
expression of irregular integral, leading to the solution of Poincaré's
problem, but also provides the possibility of extending the scope of
investigation of analytic theory to equatlons with various kinds of
singularities in a unifying way.

Exact explicit analytlc expression for irregular integrals can be obtained
by means of the correspondence principle.

.It is not difficult to prove the convergence of the tree series solution

obtained. Direct substitution shows it satisfies the equation. The tree
series is automorphic, which agrees completely with Poincaré's conjecture.
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AUTHOR: HUANG Xuncheng [7806 6598 2052]

ORG: Shanghai Institute of Computing Technology, Shanghai
TITLE: "The Backlund Transformation and Nonlinear Superposition Formula
of Solutions for Liouville's Equation in Higher Dimensions'

SOURCE: Chongqing YINGYONG SHUXUE HE LIXUE (APPLIED MATHEMATICS AND
MECHANICS] in Chinese No 6, Nov 84 pp 801-807

TEXT OF ENGLISH ABSTRACT: The Backlund transformation derived by Leibbrandt,
et al., for Liouville's equation in three spatial dimensions, V20 = expo,

v? = d% + 62 + 3%, can be decomposed into several Backlund transformations
for the same equatlon in two spatial dimensions. Moreover, the superposition
formula which is derived from this transformation is actually invalid; thus,
the discussions based on that fermula are incorrect as well. Some results

of Liouville's equation in N spatial dimensions are also discussed.
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AUTHOR: SHEN Huichuan [3088 1920 1557]

ORG: Department of Earth and Space Sciences, Universdity of Science and
Technology of China, Heféi

. ¢ C .
TITLE: "The Solution of Deflection of Elastic Thin Plate by ‘the Joint
Action of Dynamic Lateral Pressure Force 1n Central Surface and External
Field on the Elastic Base" ' ‘

SOURCE: Chongqlng YINGYONG SHUXUE HE LIXUE [APPLIED MATHEMATICS AND
MECHANICS] 1n Chlnese No 6 Nov 84 PP 817~ 827 T

TEXT OF ENGLISH ABSTRACT ' The Euler equation of the deflectlon of an elastic
thin plate ‘is reduceéd to an equation of Schrodinger form by the principle of
quantum’ electro—dynaml¢s Then, the general solution of deflection of an
elastic thin bending plate by the joint action of- dynamic lateral pressure,
force in the central surface and external field on the elastic base can be
obtained.
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AUTHOR: TANG Zemei [0781 3419 4168]
ORG: Institute of Mechanics, Chinese Academy of Sciences, Beijing
TITLE: "One-Dimensional Piston Process in Strong Gravitational Field"

SOURCE: Chongqing YINGYONG SHUXUE HE LIXUE [APPLIED MATHEMATICS AND
MECHANICS] in Chinese No 6, Nov 84 pp 829-836

TEXT OF ENGLISH ABSTRACT: The dynamic process driven by a onq—dimensiohal
piston in a strong gravitational field was studied on the Cartesian,
cylindrical and spherical coordinates. The gas-dynamic equations were
numerically solved by the characteristic method. The solution which
satisfies the velocity condition at - the. plSton and boundary condltlons
connecting the flow region and the quiet region is obtained. ‘Especially,
the influence of coordinate systems on the field of compressible flow,
uniform flow and rarefaction flow region, the shock veloc1ty and the
temperature distribution at the piston are analyzed.
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Medicine

AUTHOR: LI Ao [7812 7663]

LI Zhaozhou [2621 3564 3166]

LEI Zhenghong [7191 2398 1347]
ORG: All of the Burn and Plastlc Surgery 3001ety, Medlcal Sc1ence “and
Technology Committee, PLA : :

TITLE: “An Aﬁalyéisrcff48 978 Burn Patients"

SOURCE: BelJlng JIEFANGJUN YIXUE ZAZHI [MEDICAL JOURNAL OF CHINESE PEOPLE S
LIBERATION ARMY] 1n Chlnese No 6, 20 Dec 84 pp 401-407 :

TEXT OF ENGLISH ABSTRACT The general data of 48,978 burn cases collected
from 16 institutes and burn centers during a period of 22 years (1958-1979)
were analyzed It was- found that the highest incidence of burns occurred.
during the summer and before the age of 30 (78.1 percent), particularly in

the age groups of 20 24 and under 5 (22.97 percent and 22.95 percent respec—
tively). Thermal burn was the most common cause (89.57 percent) The ratio. -
between female and male was 1:3. The ratio between cases with and without
third degree burns was also 1:3. The burn extent was predominantly under

30 percent TBSA (85.10 percent); cases with burns of more than 70 percent

TBSA occupied less than 3 percent of the total. The exposed parts of the body,
i.e., head, neck and limbs, were the prevalent areas affected. The mean
hospltallzatlon period was 26.9 days. The overall mortality rate was

4.93 percent, and LAs, 75.93 percent (¥ = 7.5588-0.0337X). The incidence

of shock and sepsis was 10.85 percent and 7.95 percent respectively. It was
also found that the mortality rate (in terms of LAs,) and incidence of shock
and sepsis have lowered remarkably (p < 0.01) since 1970. 1In addition, the
correlation between age and LAg, was ¥ = 57.49 + 1.448X - 0.025%2.
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ORG: All of the Institute of Army Field Surgery, Third Military Medical
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TITLE: ‘Be:I.Jlng JIEFANGJUN YIXUE ZAZHI [MEDICAL JOURNAL OF CHINESE PEOPLE S
LIBERATION ARMY] in Chinese No 6, 20 Dec 84 pp 411-413

TEXT OF ENGLISH ABSTRACT Plasma cortlsol concentratlon was 1nvest1gated in
nine dogs after missile injury induced by a spherical steel ‘bullet 6.35 mm
in diameter, 1.03 g in weight, shot from a distance of 6 m and with impace
velocity of about 1240 m/sec. . There were soft tlssue wounds in all nine dogs
without damage ‘to large. vessels, femur and nerve. '

It was observed that the concentratlon of plasma cortisol increased promptly
after injury .and then gradually declined to the level before being shot, and
that the change of plasma cortisol concentration paralleled the severity of
the injury. ,Therefore,. it is suggested that the plasma cortisol concentration
may be a valuable index: for estimation of injury severity, with the severlty
of injury to the nine dogs being at a minor to moderate degree.
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TITLE: "Pathologleal Examlnatlon of the Gun-shot Shockwave InJury of
Peripheral Nerve' = '’ IR o e .
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SOURCE: Beijing JIEFANGJUN YIXUE ZAZHI [MEDICAL JOURNAL OE CHINESE PEOPLE S :
LIBERATION ARMY] 1n Chlnese No 6 20 Dec 84 pp 414—416 R

TEXT OF ENGLISH ABSTRACT ‘Comparatlve study of two kinds ‘of wound was " |
examined "in “the same’ ‘dog’ by ‘mednb of pathomorphologlcal technlque. One was
a gun-shot wound (left) and the othei‘Wwas an iron-rod (same diametér as the
missile) penetratlng wound (right). These wounds were locallzed at ‘the

same p01nts ‘near ‘thé" ‘sciatic’ nérves of both thighs. In all ‘31 degS'Were R
studied 'in-order 'to*illustrate the effect of shockwave contained in gun—shot
wounds to sc1at1c neﬁves “and other Soft tissues. The incidence of sc1atlc
nerve’ 1nJury it ‘the gun -shot” wounds ‘was'’ 22.6. percent ‘while that in the- _
penetratlng ‘wourld 'was 0 percent. The' size and 1nten81ty of lacerated: 1njured
area in the former wére' 1arger and’ more severe than in the ‘latter. 'The - °
properties of the gun=- shot sciatic merve injuries were common direct mechanlcal
peripheral nerve injuries, Wallerian degeneration of the neurofibers, infil-
trated and proliferated reactions of the éndoneurium and perineurium. The
shockwave factor in gun-shot injury and the resistance of peripheral nerve

‘to mechanic force are discussed briefly. The significance of "partial injury
of nerves" in the gun-shot shockwave wounds should be emphasized.
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TITLE: "Positive Reaction of Serum Anti-DNA Antibody Induced by Phenothiazines
in Schizophrenic Patients" .

SOURCE : Beijing ZHONGHUA SHENJING JINGSHENKE ZAZHI [CHINESE JOURNAL OF
NEUROLOGY AND PSYCHIATRY] in Chinese No 6, 23 Dec 84 pp 333-335

TEXT OF ENGLISH ABSTRACT: The serum anti-DNA antibody of 42 chronic
‘shizophrenic patients was assessed by radio immunoassay method. The patients
were divided into three groups: 1) phenothiazine-treated group, 2) drug-free
group with cessation of drugs for more than one year, and 3) self-control
group. In addition, the normal control group included 67 persons. The results
showed that positive reactions to serum anti-DNA antibodies were found in
53.8 percent of the schizophrenic patients after phenothiazine treatment,
however, none of the drug-free patients or normal controls revealed positive
reactions. This investigation suggests that a positive reaction to serum
anti-DNA antibody may give some clues to the prevention of drug-sensitive
dermatitis.
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