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INTRODUCTION 

The UNIDO High-level Expert Group Meeting on Environmental Impact Assessment 

for 111.dustrial Planning was held in Kiev, USSR, from 23 to 27 October 1989. 

The meeting was organized by UNIDO, the Glushkov Institute of Cybernetics, 

Ukrainian Academy of Sciences and the USSR State Committee of Science and 

Technology. 

The purpose of the meeting was to make a first approach to the introduction by 

UNIDO of environmental considerations in industrial planning activities in 

developing countries. 

j. 
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CONDUCT OF THE MEETING 

The meeting was opened on 23 October 1989 with the welcoming speeches by 

Academician V. :KUKHJJl, Vice-President of the Ukrainian Academy of Sciences and 

Academician V. MIICHALEVICH, Director of the Glushkov Institute of Cybernetics, 

and they welcomed all participants. 

Mr. B.O. KARLSSON, Head of the Industria! Planning Branch of UNIDO, expressed 

the appreciation of UNIDO to the hosting institute and the Ukrainian Academy 

of Sciences. Mr. Karlsson outlined UNID~'s expectations of the Expert Group 

Meeting and wished all participants success in their deliberations. 

The meeting elected the following officers for corresponding functions: 

Mr. Ulf WAHLGREN 

Mr. Alexander BAKAEV 

Mr. Mohamed EL-BORER! 

Chairman 

Vice-Chairman 

Rapporteur 

The meetln.g went on with presentations of various environmental models by the 

participants until 25 October. 

General discussions were held on 25 and 26 October. 

The Final Report of the meeting was adopted on 27 October at the closing 

session. Mr. A. Bakaev held the closing speech. 

On behalf of UNIDO, Mr. A. JERNELOV thanked all participants for their 

valuable contributions, tt.e elected officers for their sincere efforts and 

hard work, and the hosting institute for its kind hospitality. 

On behalf of the participants, Mr. GRUBER expressed appreciation of UNIDO and 

the Glushkov Institute of Cybernetics for organizing this meeting. 
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PURPOSE OF THE MEETING 

The meeting was convened to assist UHIDO in selecting computer-aided planni~ 

tools for environmental impact assessment (EIA) in industrial planning. 

As a guide for the meeting, the UHIDO Sec~etariat presented: 

1. UHIDO planning applications; 

2. tasks for which UHIDO needs environmental mo~els; and 

3. UHIDO requirements and preferences with regard to model 

characteristics. 

The planning applications discussed are: 

individual industrial projects 

industrial sectors 

overall industrial development planning. 

The geographic scale could be: 

local 

regional 

national 

transnational. 

The tasks for which environr:iental models W£re required are: 

1. environmental impact assessment (EIA) 

2.a cost-benefit analyses 

2.b cost-effectiveneRs analyses 

3. sustainability assessment. 
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UNIDO requirements and preferences with regard to model characteristics are: 

models should be for industrial applications; 

input data must be easy to obtain; 

models should be user-friendly; 

models should be easily adaptable to different computer systems 

including PCs (AT); 

limited expert need; 

models should be applicable to different cases (e.g. geographical 

regions, climate and 

morphologies). 

The meetin~ was asked to view these criteria as preliminary ones, to review, 

add to, amend and utilize them in the ~evised form for screening th~ models 

that would be presented during the meeting. 
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SUMMARY OF PP.ESENTATIONS 

1. BULGARIA 

Activities of Industry Development Institute, Sofia, as Focal Point of 

UBIDPLAN Progranme in Bulgaria: 

The Industry Development Institute in Sofia is a national coordinating centre 

(Focal Point) of UNIDPLAN Progranme in Bulgaria, and by now it is the second 

year in which it develops its activity in the sphere of computer-oriented 

methods and software tools for planning. 

The structure of IDI and the activities which it performs are a good ground 

for the implementation of its functions as a Focal Point and for the 

attainment of the aims of UNIDPLAN Programme. 

IDI operates on the following guidelines: 

strategic planning, resource, market and investment policy; 

technology development, production and labour organization; 

information systems and Computing Centre; 

Training Centre; 

Consulting Centre. 

The above structure is prospective in view of the complex covering the 

forecasting and industrial planning by means of computer-aided methods and 

software tools on the basis of contemporary PC and mainframe. 

The first project named 'Development and Introduction of Computer-Aided Tools 

for Industrial Planning in Bulgaria' revealed the abilities of our' country and 

coordinated its efforts for the implementation of the aims of UNIDPLAN 

Progranune. After a thorough analysis of the state of the exi9ting software 
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from the point of view of the deman~s~of computer-oriented tools for 

industrial planning we fixed oat choice on FORECASTER modelling and 

forecasting system. 

At the present moment IDI elaborates within the frames of UNIDPLAN Programme 

an interregional project named 'Transfer of Advanced Methodologies and 

Computer-Aided Planning Tools to Selected Developing Countries {Cuba and 

Yugoslavia)'. The main advantage of the elKborated project is ~hat the latter 

considers the specific conditions of management and industrial planning in the 

above countries on the principles of the methodology and software of the basic 

version of FORECASTER system supplemented and enlarged in accordance with the 

new necessities. Thus for example the new version of the system intended for 

Cuba will contain the graphic interpretation of the obtained forecasts and 

planning variants. 

'. r . 

The activities of~ Institute as an important factor of strategic planning 

the development of industry determines our research and development 

undertakings in the sphere of the relation of industrial development to the 

environment protection and reproduction. Our activities so far were directed 

into two guidelines: 

grounding the expedience of the choice of industr!al technology form the 

point of view of its ecological fitness; 

elaboration of strategies for economic development of the areal 

industrial complexes in view of protecting the ecological equilibrium in 

the given region. 

Within the frair.es of the first guideline IDI has developed an expert system 

for establishing the expedience of choice of production-of-articles and 

acquisition of technologies licences including the ecological estimatio1. of 

the fixed capital assets. At present we have separately at our disposal a 

short description of the expert system and a demo-version of the software. 
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Within the frame of the second guideline IOI operates on the basis of specific 

assignments signed with the local authorities taking into consideration the 

domestic conditions and requirements. Our aim is to harmonize the industrial 

development with the surrounding natural environment, and in that relation, to 

estimate the influence of the investment projects on ecology. 

The future activities of our Institute concerning the solution of ecological 

problems would be closely linked to the Rational Environment Protection and 

Reproduction Progranme up to the year 2000. At the end of the present year 

this national programme would be adopted by the Rational Assembly of the 

People's Republic of Bulgaria, and IOI would set apart a considerable share of 

its intellectual and technological potential for effective participation in 

its implementation. 
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2. 

Several Decision Support Systems (DSS) - individual and group DDS - were 

briefly presented, among whlch two were discussed and demonstrated. 

General co111Dents: 

1. User interface is unified as much as possible among all applications. 

2. A c011Bon graphic package is also used whenever possible. 

3. Co111Dou data structure using BBIII. 

4. An open methodology is adopted in the design of BSS. 

5. A wide range of applications is possible by BSS: 

selection of projects based on certain criteria; 

selection of industrial technology; 

selection of planni~ techniques; 

time-series analysis in various fields. 

General problems faced: 

Data collection and up-dating; 

Micro- mini-main; 

Co111Dunication of infra9tructure. 

Packages demonstrated: 

1. SAIC ZPD 

SAIC ZPD is a consulting expert system to evaluate the impact of a traffic 

system on the ruvironment in a city. The system is a technology for a large 

information system about territory (IST). 

The system consists of two data bases: 

special purpose data base 

mathematical models for calculation of traffic nolse and pollution. 
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The expert system evaluates the impact of traffic on the environment primarily 

frOll 3 aPpects: 

quality of pollution 

noise levels 

accident rate. 

The expert system also monitors other factors l!ke the psychic impact of time 

losses, violation of esthetic values, water pollution, violation of preserved 

areas, occupation of agriculture and forest land and solid waste. 

The positive influences considered in a functionally optimal traffic system 

include: 

time saving 

transport payload 

security of person 

security of freight. 

The above includes origin, destination and transit destinations. 

The data base of the expert system was created by traffic specialists. The 

expert system is progranmed in FURBO PROLOG and runs on PC/X or compatible. 

A detailed description is attached. 

2. ~ 

MDS is a sy&tem for individual or group decision support with multicriteria 

evaluation of descrete alternatives. 

Basic characteristics of MDS: 

several methods for group decision making; 

a user-friendly interface for setting up the rules of solving a problem; 

various methods for setting up and evaluation of criteria; 

possibility to compare results obtained in various comparisons; 

en~bles simultaneous solution of independend problems. 

All above provide a better way for problem definition and consequently a more 

aound problem solution. 
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The system requires a manager to control its operation. The system works in 

the following procedure: 

4 problem definition (by the manager) 

setting of experts (weights - voting powers) 

2 

3 

setting of alternatives description 

setting of attributes 

model definition 

selection of metnods 

evaluation of attributes 

setting the rules 

aggregation ~f indiv{dual settings 

~isagreement of llllalysis 

evaluation of alten1atives 

setting up quantitative values 

individual evaluation of alternatives 

aggregation uf individual alternatives 

evaluation of rules 

final results: 

final ranking of alt~rnatives 

final ranking of alternatives 

final ranking alternatives 

(by the experts) 

) 

) (by che manager) 

(by the manager) 

by criteria 

by rules 

by criteria rules 

analysis of individual and group results. 

All above results are available in table and graph. 

MDS offers a wide variety of practical use. For specific problems or 

applications, it is possible to create a tailored system to suit the needs of 

a particular problem and to specific methods of multicriteria evaluation. 
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The FRG participant presen~e~ the following systems: 

1 - UMWIS: 

2 - BALIS: 

3 - EFOM-RENEW: 

An environmental information system of the Regional Office 

of Data Processing and Statistics in North Rhine Westfalia. 

Bavarian agricultural land information system. 

This integrated system refers to agriculture, especially to 

its detailed reginal aspects and problems. It can be 

extended to deal with non-agricultural problems. 

In a recently started research project at the Jniversity of 

Hagen, the long-run techno-economic energy supply model 

EFOM-ENV (energy flow optimation model containing some 

components for dealing with environmental problems) is 

enl&rged - step by step - by submodels for the most 

important renewable resources of energy. EFOM-REREW is a 

dynamic linear programming model covering a planning period 

of 40 years and consisting of some 10.000 processes and some 

10.000 constraints for the FRG. When submodels for 

renewable sources of energy are developed, special attention 

is given to modelling environmental problems. When 

completed, EFOM-REREW can be used for studying the 

environmental burden which results from different long-range 

scenarios of energy supply. 
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4. HUNGARY 

Consensus Development and Operations Research tools (CONDOR) 

CONDOR is a group decision support system which is based on analysing and 

relating the criteria; alternatives and rankings in order to obtain a 

consensus of a group of experts on the solution of a problem. 

The system is structured in a way to enable setting of: 

hierarchy of criterions helping the approach of all aspects of the 

problem; 

weights of criteria by each expert involved in decision making; 

the alternatives; 

evaluating alternatives; 

ranking of voters; 

choice of voting mechanisms. 

The system is v~ry flexible in the windowd displayed and the size of each 

window. Results are shown in either/or both tables and graphs with the 

possibility of ~imultaneously overviewing all information. 

CONDOR is programmed in C under microsoft windows. The system was presented 

through an application for the location of waste disposal sites • 

• 

' 
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s. IIASA (International Institute of Applied Systems Analysis) 

IIASA presented an overview of two decision support systems as llJ1 example of 

the approach used at IIASA/ACA for the development of integrated DSS in the 

field of environmental and industrial planning. 

1 - !RIMS (Ispra Risk Management System) - is a DSS for the risk management in 

the field of hazardous substances. 

2 - An e:.cpert system for regional development implemented within the 

framework of a regional case study on Shanxi province in the PRC. 

Both systems were presented focusing on their common characteristics 

reflecting the standards of DSS development at IIASA/ACA: 

Integration of the key DSS elements: 

* 
* 

Data: 

Analysis: 

covered by the information systems in the DSS. 

covered by a selected set of simulation and 

optimization models for scenario analysis related 

to the specific problems domain. 

Decision support: covered by a multicriteria alternative selection 

tocl. 

Integration of qualitative and quantitative approach allowing to draw on 

expertise as well as detailed data where available. 

Integration of all modules of the DSS by a common graphics interface 

which allow the user to interact with all components of the DSS in the 

same manner. 
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6. 

Report by T. TARIICAWA, T. HIRAYAIJ.A and T. MATSUMAE; 

Institute of Research and Development, Tokai University, Japan. 

1. Inter-relationship between various environmental problems and industrial 

activities in industrialized and developing countries was overviewed. It 

is important to recognize that seemingly 'regional' problems can 

eventually result in much larger-scale environmental problems (e.g. acid 

rain). URIDO's Clean Technology Progr8Jlllle should be strongly supported 

by the member countries. 

2. Japanese activities to control and improve air quality were summarized. 

Rather extensive environmental assessment must be carried out when the 

construction of a new large factory is planned. Various computational 

tools are usually incorporated. Some of the Japanese examples should be 

useful for developing countries to carry out assessment work. 

3. Global environmental problems are very complex. New ideas to attack 

various aspects of the problems are desirable. As an example, a new 

scheme to preserve the stratospheric ozone layer using ground-based 

powerful radio transmitters recently proposed by A.Y. Wong et al. in USA 

was mentioned. 

4. It will be highly desirable to have an extensive world-wide network 

rooted by several super-computers. However, it will be very expensive. 

As a short-term programme, we strongly support the standardization of 

data-collection techniques, computer data base, etc., and the establishment of 

a library of various environmental impact assessment models which can be 

distributed to developing countries through existing networks or even via 

off-line. 
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7. SWEDEN 

A case of contamination of a water reservoir with H2S due to local 

environment in a lake close Rabat (Morocco).A computer based model was built 

to solve the problem, however, upon applying the model. 

Modelling the entrophication process in deep domestic water reservoir in 

Northern Africa. The problem was deoxygination and H2S formation in deep 

layers of the reservoir. Two models were applied: 

A 

B 

One-dimensional heat balance to calculate the stratification; 

Ecosystem programme describing the development of algal nutrients, 

dissolved oxygen etc •• 

The models were used to: 

synthesize data and verify different assumptions and hypothesis regarding 

the dynamic properties of the system; 

e%J)lain (and may be quantify) certain aspects of the system; 

forecast the development of the system and the effects of varioyus 

measures. 

By nmning the models several remedying measures for the reservoir were 

identified and quantified. 
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8. 

1. Environmental protection and analysis project. 

The state of Ukrainian administration is undertaking a study on the 

environment status and the pollutants iLtcodu~ed by several sources. It was 

found that one out of three industrial ~rojects presented to the state for 

approval does not have any consideration (or partial consideration) for the 

environmental pollution. It is decided that each enterprise should have a 

passport carrying all details relating to the effects it produced on the 

environment. This will apply to exiA~ing as well as forthcoming projects. 

Also it is decided that by the year 1990 a charge will be introduced on the 

pollutant substances released icto the environment. These charges will depend 

on the complexity and type of the substance. Payments will be made of 

gradually in~reased nature depending on the amounts released over a 5-year 

period. The payments will be combined with payments of the cost damages made 

by each enterprise and will be used for environment protection. 

Measurements of the pollutants will be made through: 

State and Ministries statistics 

new technologies 

major enterprises basic data. 

The project will result in a system of measurements and monitoring the 

environment which is estimated to be completed in 2-3 years. 

2. A package on computer-based ecological assessment and risk management 

technology. 

3. Relation between industrial, agricultural and environmental data. 

The data is collected through a network and fed to a statistics system to 

enable monitoring of the environmental impact. 
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4. Situation Centre: 

At a visit to the Ukrainian SSR, Glush.kov Institute of Cybernetics, the USSR 

delagate presented a situation room used for group decision support. An 

interactive system using a large display screen connerted on line to the 

system together with wider monitors for complete views of a situation by a 

group of experts. The situation room was used to evaluate the different 

alternatives to overcome water reservoir contamination with nuclear radiation 

after the Chernobyl accident. They showed the effectiveness of the simulated 

model for reaching the best decision to solve the problem. 
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CONCLUSIONS AND RECOMMENDATIONS 

In this section tl1e term 'model' will be used primarily for conceptual 

constructs intended to describe natural or other processes. The models 

presented during the meeting can conve~ien~ly be divided into two groups. The 

first group covers comprehensive models on a continental scale, aimed at a 

large variety of problems (economical, social and environmental aspects of 

industrial .llld agricultural activities). The second group consists of local 

region models designed for selected industrial or agricultural environmental 

impact assessments (BIS). Furthermore, a number of decision support systems 

were also presented. In addition to these items one model which dealt with 

the airborne pollutants and associated forest damage was presented. All 

models dealt with aspects of environmental impact. The decision support 

systems could all be used to host different impact models. 

Rone of the models or decision support systems can be used directly in UBIDO's 

activities as a 'ready-off-the-shelf' item. The only exception might be the 

model on local air pollution effects on forests, that were ~ot included in any 

group. This model, which fulfills the easy-to-obtain input data requirement 

more than others, may be at the most ea~ily adopted model for UBIDO's use in 

developing countries if the output quality is judged to be acceptable. 

Following the discussion on UBIDO's requirements and wishes the group agrees 

on the following extend~d and specified criteria of desirable model 

characteristics: 

1. Industrial applications. 

Self evident from UNIDO's mandate. 
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2. Easy-to-obtain data. 

Environmental impact models can be either qualit•tive or quantitative. 

The former type can provide qualitative information (order to magnitude, 

direction etc.) from limited or incomplete data, while the latter can be 

used for detailed analysis and prognoses from exhaustive and high quality 

data. Thus, a library of software tools covering a range of complexities 

can make restricted environmental impact assessments possible even in 

situations where the availability of data is limited. Of course, better 

data entails the possibility to use more elaborate EIA models. 

3. User-friendly. 

D~cision support systems provide a possibility to develop user-friendly 

EIA models of limited complexity. The systems could provide a completely 

guided mode of operation for novice users and an expert mode of operation 

where facilities of the system can be used as flexibly as possible by the 

expert. The techniques of graphical representation should be used 

wherever possible. 

4. Easily adaptable to different computer systems including PC. (AT). 

EIA models in the form of PC based decision support systems automatically 

fulfil this criterion. More complicated models should be written in a 

conmon high-level language following accepted standards. Special 

consideration should be given to interface .roblems. In particular 

software for graphical applications should be as independent of hardware 

and system software as possible, and different models should use similar 

file structures. Data bases should also be standardized wherever 

possible. 

5. Limited expert need. 

Evidently experts are needed to develop and adapt models to general or 

specific conditions. Furthermore, ~Apertise is required for the 

interpretation of model results. 
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6. Eas1ly adaptable to different conditions (e.g. geographical, 

climatological or economical). 

For example, special precautions should be taken when a model is applied 

to new climatic zones, in particular with regard to simulations of 

biosystems. 

7. Step-by-step development of comprehensive EIA models. 

A modular approach should be taken in the development of comprehensive 

EIA models, allowing a stand-alone development of each module at a focal 

point, following the reconmendations 1 - 6 above as development 

guidelines. A 'clearing house' focal point could be established to 

coordinate the development of the particular modules. Such a library of 

qualitative and quantitative models could be developed, which could be 

integr2ted into comprehensive EIA models. 
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The meeting recoanends: 

1. Participating co\Dltries and collaborating institutes to select and 

develop systems and models in accordance with the criteria defined by the 

meeting and to submit theia to UlfIDO for use in its programmes and 

projects; 

2. that the potential of IIASA as one of the resource centres could be used 

for the expertise on computer-aided tools for environmental impact 

assesS111ent; 

3. thst the offer of the Glusbltov Institute of Cybernetics to use its 

potential and possibilities for development and selecti~n of 

computer-aided tools for EIA in acccrdance with criteria proposed by the 

meeting, should be utilized by UNIDO; 

4. to extend the application of EIA-models that include risk and uncertainty 

considerations; 

5. UlfIDO to initiate the establishment of a library of Environmental Impact 

Assessment models; 

6. UlfIDO to support training programmes (e.g. distance study, courses and 

seminars) aimed primarily nt personnel from developing countries in 

input/output analysis and national/regional accounting extended to 

environmental problems in order to promote data quality and availability; 

7. that to improve the cooperation of the network of focal points for 

UlfIDPLAN, UlfIDO should distribute an updated list of focal point 

identifications and contact persons to all participating countries. The 

structure of the data should be the following: 

name of the institution 

full address 

country 

telephone, telex, telefax, electronic mail id. 

contact person: fiame and position. 
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1. FOCAL Pl)lfH for UNIDPLAN in Czechoslovakia 

Czechoslovakia has participated actively in UNIDPLAN 
activities since 1988, when representatives of the State Planning 
Commission in Prague and Institute for Applied Cybernetics (!AC) 
in Bratislava took part in UNIOPLAN meetings in Budapest and 
Tbilisi. The Focal Point was establish~d in !AC Bratislava under 
the general guidance of the State Planning Commission. The 
act'iv'ities cf l!rHOPLAN are included within the CSSR-UrHOO JOINT 

·- Progranvne of Cooper·ation. The activ·ities of focal point inside 
Czechoslovakia are widespread within several insti~utes and 
companies. 

A national UNIDPLAN meeting was held on 5-J th June 1989 in 
Bratislava. The aim of the meeting was to review and select~ 
computer aided planning tools which could be proposed to UNIOPLA~~ 
programme and to discuss and agree upon the workplan for the 
UNIOPLAN Programme development for 1990-1991. Prticipants from 
central planning authorities, research institutes· and industry 
took part at this meeting. The meeting r~viewed the presented 
tools and selected some of them to be recomended to the UNIDPLAN. 

2. PC SOFTWARE TOOLS for Environmental Problems 

Several Software tools suitable for industrial planning with 
environmental aspects have been presented on the national 
UNIDPLAN meeting. Knowledge based systems, suitable for regioral 
planning with respect to environment and decision support systems 
with a wide range of ap9lications were recomended for 
introduction in developing countries. 

Two major knowledge based modeling enviroments should bee 
mentioned here. 

The one is a Object Oriented Programming Language 
SPACETALK designed for building up models for environmental 
aspects of regional planning. Spacetalk is a sophisticated tool 
incorporating basic features of knowledge representation 
languages, databases and expert systems. It is suitable for 
modeling in different areas. 

One of the most sophisticated technology for solving 
environmental problems are experpert systems specialy developed 
for regional and urban planning. A special implementation of this 
system on the basis od SAK expert system shell has teen developed 
in TERPLAN, Institute for Regional Planning in Prague. A special 
application of this system for evaluation impacts of transport on 
environment in urban areas has been developed. A sample 
application of this system will be presented during the meeting. 

Within systems develop~d in IAC a special interest is given 
to the problems of multicriteria evaluation of alternatives. 
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The basis of the whole system is the subsystem ca11ed 
MOS, which is an abbreviation.of Multi - Decision - Support. It 
is a general system for multicriteria evaiuation of 
alternatives. The goal of MOS is to provide facilities for 
solving different problems of multicriteria decision making. 
It means, that it enables solutiom of problems of individual 
and/or group decision making, it provides a set of standard 
and original methods for evaluation of attributes and 
multicriteria ranking of alternatives according to these 
attributes. The user interface is fully menu driven. Except of 
well known methods for multicriteria evaluation of alternatives 
it enables to describe the model by use of rules (relational 
expresions to set up 1 imits and r·elations between attributes). 

There are several different possibilities of application 
of this system to the support decision in planning 
activities. It can be used first as a tool for evaluation of 
several alternatives of a plan, or as an environment for 
ranking and evaluation of planning objects (i.e. evaluation of 
projects which are proposed as parts of one plan). 
Another possibility is the confrontation of results of 
industrial production with analogous products on the market 

• 
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Ti~~ Series Analysis Syst~rn TSA, which is beeing 
d~vel0pad as a database appli~aticn ov~r the sam~ da~abasE 

~anagem~nt syst~a dBASE III+. A specific data organization 
h:s b~~~ designed for this purpose, namely - database 
!~cord = ti~ serie. which saves a lot of mernC'ry problems of e 
the PC, on the other hand requires sp'=cial graphi·:: tc-ols for 
data repres~ntation. System provides several standard 
mathematical cperations with time series using a .special user 
friendly interpr~ter for formulating arithmetic and relational 
c-peraticns. It also provides the possibility of regression 
analysis with many options, trend analysis and forecasting and 
correlation analysis. This type of software is a very efficient 
tool in all kinds of long term or medium and short term 
planning. The system is designed for processing of data with 
different time periods e.g. days, weeks, months, years, etc .. A 
special graphic package has been developed for representation of 
time series. An experimental version of this system is now 
available. 

Decision support analysis provided by all described 
systems requires an efficient· graphic tool with some special 
facilities, which are not involved in graphic packages 
available on the market. A special graphic package is beeing ~ 
developed to support all requirements of the described~ 
systems. The user does not need any special skills for 
graphic representation of data except denoting the data set 
and a graph type. Basic types of graphs (line, bar) in 
cooperation with all subsystems are now available. 

An inseparable part of a software package toolbox for a 
manager or a decision maker are systems supporting 
administrative. These include several database applications 
for evidence of personalities, materials, finance etc. A 
special toolbox for this purpose has been developed as an 
accessory product of the software development. The 
technology used enables quick development of any special 
database application tailored for special needs of any 
customer. 
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1s an analogon of a data retrieval system for 
dc·cumentogr~phic or factographic information. A version for 
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All described PC software requires a PC with 
RAM,an EGA rnor.itcr. a hard disk and a graphic printer. 
is more preferable acccrdig to the speed of all packages. 

3. Summ:!ry 

640 kB 
A FG AT 

The state of the development of all described 
subsystems enables to develop in a short time period special 
applications for individual needs of customers. All systems 
have a user friendly interface, appropriate user"s guides, 
online he1p facilities and high software reliability. 

The activities of the Focal Point are futher oriented 
towards metalic and nonmetalic branches of the CSSR/UNIDO Joint 
Programme and close connected to the activities of participating 
institutions focused on the process of informatization within 
industrial companies and the whole society. New trends in 
implementation of new information technologies are to be 
introduced. Together with the activities of IAC within the 
framework of computer cor.vnunication it is expected to widespread 
new advanced techno;ogies in database mangement systems and in 
technologies for text processing. 

Bratislava, october 1989 
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THE INSTITUTE OF APPLIED CYBERNETICS IN BRATISLAVA 

CZECHOSLOVAKIA 

In the period from the second half of 1970.s activi

ties of the IAC resulted in possibility of providing the 
users from central bodies as well as individual institu
tions and organizations of different Czechoslovak natio
nal economy industries with required results. The achie
ved research results and their practical implementation 
present an evidence of the fact that research activities 
were carried out on a required level and adequately fol
lowed the u~-to-date needs of their users. Several results 
reached a level comparable with the foreign one. In this 
respect mainly results from spheres cf computer communi
cation and advanced information processing and distribu
tion technologies must be mentioned. 

The Institute enhanced its research activities by 
creating an effective home as well as international scien
tific and technological cooperation. 

The achieved level of. the !AC development can be de

fined by the following characteristics: 

a) in respect to for~ation of the communication systems: 
- the level of knowledge of international standardiza

tion and valid international standards 
- acquired methods of formation of purpose-aimed opera

tion systems for elements of computer networks 
- practical experience and verified procedures acquired 

in the process of development anct operation of network 
instruments in the sphere of actual user application, 

b) in respect to formation of informatior1 systems and tech
nologies: 
- the acquired database technologies for f actographic and 

documentographic formation of databases with the use of 

different computer systems 
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- acquired technologies of creating applications of dif
ferent kind and purpose especially with the use of per

sonal computers 
- acquired technologies for formation of systems for the 

purpose of decision making and expert systems, 

c) in respect to engineering projection and realization ac

tivities: 
- acquired methods and procedures for designing the systems 

of comp~ter communication as well as for the individual 

stages of their project preparation 
- software realization of models and methods. for designing 

and projecting the computer communication systems 
practical experience and verified procedures acquired in 

the process of project activities, 
d) in respect to computer information service: 

- the acquired communication and information technologies 

for enabling the access to the world-wide information 

sources 
- the established organization and technological basis. 

The created provisions enabled the setting-up of long
term conceptions of the IAC mainly with regard to the need 

of meeting the requirements of informatization development 

in Czechoslovakia. In the next period more attention will 
be paid to the development of those topically related activi
ties which will ensure especially the processes of formation 
of the software house and computer information service (data

base centre, applications of informatics). 

In this respect the main and perspectively long-term 

activities of the Institute are presented as follows: 
- research and developffient of systems for computer communica-· 

tion and information technologies for the technical infra

structure of inf ormatization 
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- functions of a specialized information institution 
working on the basis of computer information processing 
(database centre) and services of the computer communi
cation systems (of the computer network, local networks, 
networks interconnection, etc.) 

- the use of own resear~h and development results within 
the scope of integrated consultation, training, testing, 
certification, projection and realization activities for 
the other research, productive and non-productive sphe-

9 res. 

INFORMATION TECHNOLOGIES 

In the field of database technologies the activity was 
concentrated on the data-Jase system of the CULLINET IOMS 

company. After a multilicence had been bought and introduced 
in Czechoslovakia the system was implemented into use for 

the OB applications. Specific research data base applications 
(tasks, organizati;ns), licence data base, etc. were desig

ned and applied. Besides this the administration of the IOMS 
data base provided the users and authors of applications with 
its service. For the interactive data base usage the tele
communication monitor IOMS.oc was used through terminal as 
well as computer IAC network. 

Recent works have been oriented on an unified applica
tion database (ORACLE) environment in PC - mini - main com
puters and unified communication environment of open systems. 
Some additional supportive SW instruments for rationalization 
of relational database projecting were developed. Another 
field of interest comprises decision making and information 

systems. Based on the information database systems, decisio~ 
support systems are being developed. In reality it relate~ 

to the support of a multicriteria evaluation of alternatives 
by a group of experts. Systems are built on the basis of 
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mathematical models and knowledge bases. Such systems are 
nowadays being developed in the environment of PC or PC/LAN. 
In the near future the activities will be promoted along 
this trend nevertheless in continuation of the unified appli
cation environment and communication environment of the LAN 

and WAN. 

One of the spheres of research and its realization is 
computer network and network applications designing. On the 
basis of the research results in the field of computer net

works as well as on the basis of the IAC computer network 

operation the support of computer networks (WAN,LAN) desig
ning and their applications is being studied. New support

ive prograffi instruments for the analysis and designing of 
computer networks focusing at throughput, correctness and 

reliability were developed. 

The developed instruments were used in studies of net

works in specific environments, e.g. commerce, transporta

tion, machinery, etc. In the operated !AC computer network 
measurements were made and some applications implemented 

(such as CICS+STAIRS IDMS+OC). 

DATABASE CENTRE 

The purpose of the IAC Database Ce~tre is to provide 

integral information s~rvices promoting the management 

and scientific and technological development. 

The information services of the Database Centre concen

trate on: 
- providing the access to data-bases available within the 

network enabling the access to own data-bases 

designing and operating own data-bases 

- related activities. 
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The access to foreign data-base is realized by the Commu
nication and Information Administration through two routes: 
- Centrally bought foreign data-bases with multi-users access 

operated in UVTEl-Prague are provided through the IAC Com
puter Network. 

- Other data-bases operating abroad are accessible through 
"Stredisko automatizovanej v9meny inform~cii" (Centre of 
Automated Information Exchange) located in the premises of 
the Data-base Centre. 

Communication and information services of the OBC inclt.4t 
case documentry surveys in the world data-base, bibliographic 
retrospective outlines for general topics and continuous do
cumentary reviews as services of the OBC. 

The activity of the OBC comprises also operation and access 
of the databases projected in IAC or in other Czechoslovak or
ganizations. In the IAC there are mostly projected factographic 
da~abases which are intended to assist the management of the 
scientific and technological development as well as investments 
construction projects. Database Centre is active in the field 
of concentrating the Czechoslovak information funds which are 
not computerized and develops its efforts also in exchanging 
the information funds on the international level. 

Efforts of the OBC are promoted by own designing capaci
ties oriented on the development of intelligence data-bases 
as well as development and maintenance of the software for 
the factographic data-base operation. Within the framework of 
related services the OBC provides for reprographic services 
and primary information sources in form of the library service. 

Further development of the DBC aims at analytical inf or
mation services which will provide their users with a choice 
of relevant information, assessment of pertinent information 

and elaboration of situation and front reviews. 
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THE !AC COMPUTER NETWORK(IAC CN) 

THE 1st GENERATION OF THE NETWORK PRODUCTS 

The common denominator of the IAC activities of the past, 
present and future is the environment - a system enabling the 
data processing with a multiple remote access - a computer 
network. 

The IAC in Bratislava was the first in Czechoslovakia 
and one of the first organizations in the CMEA countries to 
hav~ built a global heterogenous computer network on the prin
ciples of interconnection of open systems with the use of re
sults of its own research. The experimental triangular data 
network with packet switching and datagram services started 
its activity in laboratory conditions in 1980. In December 
1983 at the JJrd International tests of the SMEP in Bratislava 
the Institute introduced for the first time in the history of 
the CMEA countries the network hardware and software for elabo· 
ration of global computer network through JSEP and SMEP com
puters. In the pilot network configuration (Fig.I.) the servi
ce for users was manifested in form of a remote access from 
terminals to applications· on the main computer . 

In the years 1984-1986 in Czechoslovakia a pilot compu
ter network was gradually being built with communication ele
ments located in different parts of Bratislava and Prague and 
terminals spread over the whole territory of the country. It 
ser~ed the needs of the own study works, verification of the 
developed network instruments in actual operation as well as 
acquisition of practical knowledge of the operator as well as 
that of the user. The experience gained through the pilot opeJ 

ration together with the services provided to the network u
sers assisted in the fact that in May 1986 the IAC Computer 
Network was put into operation on the economic basis. 

This enrolled Czechoslovakia as one of the advanced count-
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Hanulova Sa, 84 416 BRATISLAVA 
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MDS : Multi-Criteria! Decision-Support System for Planning 
and Management 

Implemented by Dipl.-Ing. Tomas Vasko 
RNDr. Imrich Bertok 

1. Introduction 

MDS is an all-purpose system (environment) for multi-cri~erial 
evaluation of di~crete alternatives. Its all-purpose nature is 
characterized by the following properties: 

- it enables a simultaneous solution of several independen~ 
decision-making problems which ~re freely organized into groups 

the system is open ~owards the used methods, which means that 
an unlimited number may be included in the system 
- the individual algorithms - meth•:>ds may be implemented in any 
programming language and they are not a direct part of the shell 
of the system 
- in the simplest case the system may serve as an overview 
database system of alternatives and their parameters 

2. Description of the MDS system 

The system is hierarchically divided into two levels: 

a. - level of programs P(l) ... P(p) 
b. - level of goals G(l) ... ~{g) 

Under the term "program" we understand complex areas o9 
evaluation, e.g. program of electronisation, program of 
development of the food industry, program of construction on a 
certain building site etc. 

Every program P{i) may incorporate any number of goals. Under the 
term "goal" we understand evaluated objects i.e. concrete objects 
of the decision-making process, e.g. relevant products, projects 
or technologies. The goals are characterized by attributes A(l) 
... A(a), eventually rules R(l) ... R(r), whereas alternatives of 
the goal V(l) ... V(v) are the objects of evaluation. Further 
characteristics of the goal may eventually be created in the 
system with the help of special methods. 

Attributes together with rules form the characteristic of the 
goal. The selection of appropriate ~~tributes is made by experts 
E(l) ... E(e) or by the moderator of ~ne decision process. From 
the point of view of the decision-making process we divide the 
attributes into qualitative and quantitative depending on their 
values being objectively measurable (which means they may be 
numerically expressed and input beforehand, e.g. technical 
parameters, numbers, weight etc.) or being the subject of 
appraisal by experts. 



By the means of rules experts express ·-.eral characteristics of 
the goal, which can not be expressed the values of attributes 
or where this presents considerable diL:iculties. Rules serve to 
define borders, limitations, eventually relations between 
attributes. Rules are of the IF-THEN type, where in the 
conditional and active part attributes are present. Every rule 
has an allocated ueight, which influences the final evaluation of 
alternatives. The rules are defined by the experts together or 
are input by the author of the program. 

Every goal may be expressed by any number of alternatives. The 
aim of the MDS is to specify the optimal ranking of 
alternatives with the help of the knowledge expressed in 
attributes, in the weights of the particular rules and in the 
alternatives employing methods of multi-criteria! evaluation. 

Experts from the given field participate in the definition of the 
decision-making task and its solution. Their responsibility is to 
choose the attributes and general rules for the given goal, to 
select the weighs of the attributes and to determine the 
qualitative attributes of every alternative. 

The moderator of the decision problem is responsible for the 
management of the process. He is the only person who can modify 
parameters of the system and provide common and final evaluation. 

3. Conclusion 

Such a broad-concept, open system with a modular structure offers 
a wide variety of practical use. For specific applications it is 
possible to create versions which are exactly "tailored to suit 
the needs" for one or several problems in a short span of time 
but nevertheless with all comfort required for software products 
of this kind, which also has a big importance from the commercial 
point of view. 
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ries of the world in which the global computer network has 
been established. 

The above network development period is characterized 
by orientation on a standardized network architecture for 
interconnection of the open systems (OSA) as well as on re
levant recommendations of the CCITT. The study works were 
carried out in such a way as to enable the computer network 
formation mainly on the basis of the SMEP and JSEP computers 
with the use of conditions providEd for by the Czechoslovak 
Unified Telecommunications Network. The network instruments 
developed in the period until the end of 1987 form the so
called 1st generation (Fig.3.). It i:; represented first of 
all by single-purpose program syster.1s for individual commu
nication network elements. The characteristic features of the 
1st generation network can be listed as follows: users data 

network with a datagram interface to terminal appliances and 
implementation of network program systems on the SHEP compu
ters. 

The IAC Computer Network configuration grew adequately 
to the operator's possibilities of meeting the user's needs 

(Fig.2.). It can be assumed that in the present network espe
cially the user's interest in using the existing information~ 
sources and computer capacities of the connected main compu
ters is being satisfied. Then there are those who for their 
applications are only interested in using the service of the 
data network but nevertheless also those who are ready to 
offer the network their own main computers with sources and at 

the same time to establish with their own means the operation 
of other communication network elements. 

In the period of the studied IAC Network operation the 
Institute signed agreements on Network participation and uti
lization with 67 organizations. Besides the network elements 
marked in Fig.2. the network is connected with more than 100 
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terminals. Following are the most interesting data characteriz

ing the operation within the network: 
- the throughput of the centre computer has not been fully 

utilized within the possible scope of the network opera

tion (appr.30 packets/s) 
- the probability of the successful realization of connection 

with the main computer on a regular operation basis in the 

on-line regime is not worse than 80\ (the average one is 

better tha~ 90\) 
- the readiness of the individual communication network ele-

ments is better than 99,B\ 
- the number of the packets accepted by the data network from 

terminal equipments is somewhat within the range of 0,3 to 

0,5 mil. packets/~eek 
- the delay caused by the network is not bigger than 10 s 
- the main network load (60\) is concentrated on the database 

centre UVTEI-UTZ Prague and the rest on the other main compu· 

ters 
the mean time between failures i~ for short system falls 
about 150 hours and for outage of the whole system about 

1 500 to 1 700 
- the mean time of the failure repair is for short systP.m fall: 

less than 5 min. and for outage of the whole system about 

2 hours. 

Problem spheres to be studied during the on-coming net

work operation can be defined as follows: 

- increase of the reliability and readiness 
- more even distribution of the load in accordance with the 

development of applications 
- coexistence of the operation, development products verifi- · 

cation and wo1~ demonstrations 

- usage fees 
- extension and innovation . 
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INNOVATION OF THE IAC COMPUTER NETWORK 

THE 2nd GENERATION OF THE NETWORK PRODUCTS 

The IAC Computer Network is based on the network hard

ware of the 1st generation. The necessity to meet new requi
rements of users which concern changes in installation and 
utilization of the network together with the tendency of 
using the specialized systems for the communication purpo-
ses led to initiation of the development of network products ~ 
of the 2nd generation (Fig.3.). Other development motives in
clude: higher capacity and reliability of communication ele
ments, decrease of their input, price and dimensions. The im
portant factor was also presented by compatibility with the 
environment of the public data network as well as with pro
ducts of computer and transmission technology manufacturers 
with interface o~ X.25. 

The 2nd generation of network products is represented 
mainly by special microprocessor systems equiped with single 
purpose operation systems for individual communication ele
ments of the computer network. The characteristic feature of 
the 2nd generation network is the data network interface 
according to the X.25 recommendation of the CCITT. That means~ 
that the network uses the service of virtual circuits and 
also other rele~ant recommendations of the CCITT. X.series 
are being used (e.g. X.200, X.75, X.3, X.28, X.29, etc.). 

On the basis of the MXP-16 multiprocessor system (it com
prises sepervisory processor and maximally 16 subordinate 
processors) data network elements and a gateway computer are 
being developed. 

The node computer will provide for packet switching 

through permanent and switched virtual circuits. It will sup
port the standard X.25 interface on the packet OTEs and con
centrators and X.75 interface on the other node computers 
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and data networks. It will alsa support other selectable user 
options, especially the closed group option, the identifica
tion of the network users, the fast select and data for accoun
ting. The centre functions distributed to individual processor~ 
are being realized by software systems for the supervisory 
processor and subordinate processors. 

The network concentrator works as a concentrating equip
ment for creating several temporal data connections on one 
data circuit. On the circuit to the data network node it res
pects the X.25 interface. It also supports selected parameters 
according to the X.J recommendation as well as X.28 and X.29 
recommendations. Functions of the concentrator are realized 
by software parts for thP. supervisory processor and subordi
nate processors. 

The measuring and control centre of the data network is 
implemented as a software for the PC/AT computer. It will be 
connected to the network as a host computer minimally through 
two data circuits with X.25 interface. 

For the connection of the user's equipment to the connec
ting point of the data network on the node or the network 
concentrator it is required to keep the parameters of the re
levant interface. Main computers will be connected mainly 
through the front-end microprocessors which will disburden 
them of functions related to communication control. 

Connection of the 16 and 32 bit main SMEP computers with 
a common bus-bar and storage organizer to the network can be 
dona through the front-end microprocessor by connection to 
the network or users concentrator or directly to the centre 
of the data network. 

For the connection through the front-end microprocessor 

a monoprocessor AKM/SZ-X.25 system will be used. The necessar~ 
activities will be provided by a special software, which forms 
its awn real time operation system and modules for the indivi-
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dual communication functions. Connection to the concentrator 
with functions of the packet concentration centre (PAO) will 
be used in case, when a bilateral remote terminal access is 
required. The direct centre connection is done through a stan
dard modem adapter. It represents a program implementation of 
the III.level of the X.25 recommendation into a special pro
gram module (SPM), which works under a given operation system. 

An important system of the 2nd generation technical in
struments is a modular multimicroprocessor kit-JMS. Module 

combinations of the kit enable formation of other communicat41n 
elements for the 2nd generation computer network. 

On the basis of this kit it is possible, for connection 
of the main JSEP computers to the network, to create a front
-end processor with X.25 interface to the data network node 
also with support of the X.29 recommendation. Special processor 
software will contain its own real time operation system with 
primitives for communication of processor run on different 
processors interconnected by the I-41 kit, an emulator of the 
local JSEP equipment and modules for providing for the indivi

dual communication functions. 

Another modules combination of the kit enables formation 
of a users data concentrator which will carry out functions ~ 
of the packet concentration node (PAO). Functionally it is 

characterized by the X.25 interface to the data network node 
and the support of selected parameters of the X.J recommenda
tion and recommendations of X.28 and X.29. On the basis of the 
lMS kit it is possible to form an emulator of the local terminal 
system and statistical or time multiplexor. Prospectively pos
sible is also the kit usage for connection of computer sources 
into the local network, or to the inter-network computer for 
the connection of the local and global computer network. 

The essential stage of the network systems formation of 
the 2nd generation will be finished in 1989. From this year 
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. 
on within the IAC Computer Network an exchange of the S~EP node 
computers for the MXP-16 systems with the datagram interface 
software will be carried out. From 1990 an innovation of the 
network to the one with virtual circuits service will be ini
tiated. By gradual substitution of the node software a users 
data network with X.25 interface will be created and to this 
the user's equipment with the same interface will be connected. 
For this purpose other network instruments of the 2nd genera
tion systems will be utilized. 

For the same period within the framework of the Czechoslo
vak Transportation and Communications it is planned to con
struct a packet experimental public data network (PEVOS) which 
will make use of the network instruments developed and suppli
ed by the IAC. The year 1990 is the expiry date of the per
mission issued by the Communications Department on the agreed 
mode of the data circuits usage within the IAC Computer Net
work. Therefore it became a question of the day to make an 
agreement of the interested organization (!AC, VUS and MTTU 
Prague) on the way and procedure of shifting over to utiliza
tion of the new data transmission service as well as on prov
iding for the data network operation and the necessary network 

. -
instruments development. The aim of their common effort ~ to 
provide the Czechoslovak users from 1991 with an environment 
adequate to their needs. 

In the period from 1990 together with the 2nd generation 
network instruments usage also the interconnection with in
ternational systems and networks built within the framework 
of the CHEA countries will be considered. This is confirmed 
besides other things by the interest of the Communications 
Department of the Estonian Soviet Socialist Republic to im
plement the users data concentrator in thetr conditions and 
as well as by their interest in possibilities of intercon
nection with networks in Scandinavian countries. 
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The complex of modern network instruments for the 2nd 

generation computer network represents an actual contributi

on of the Institute of Applied Cybernetics in Bratislava to 

formation of the technological infrastructure n~ ossary for 

the informatization process of the Czechoslovak society. 
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Pilot Computer Network Configuration 

December 1983 

Network element sites: 

Bratislava: UAK PLB (Computer Laboratory) - Hanulova St. 

Prague 

UAK SDVU (State Wood Research Institute) -
- Lamacska cesta 

UAK KIC (Communication Information Centre) -
- ul. Cs. armady 

UVT VS (University Institute of Computer Teel 
nology) - Mlynska dolina 

MTTU (International and Intercity Telephone 
and Cable Exchange) - Olsanska St. 

UVTEI UTZ(Centre for Scientific, Technologi
cal and Economic Information, Cen
tral Technical Base) - Havelkova 5 

'· 

FIG. J STAGES OF THE NETWORK IN·STRUMENTS 
DEVELOPMENT IN CZECHOSLOVAKIA 

. 1st G E NE R A TIO N 
················------------? 
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fig. 3. Stages of the Network Instruments 
Development in Czechoslovakia 

Fig. 2. 

Data Network Interface: dtg - datagram 

X.25 - according to the CCITT 

X.25 recommendation 

Communication elements: SMEP - SMEP Computers 

mps - microprocessor systems 

!AC Computer Network 
January 1989 

Network element sites: 

Bratislava: UVT SVST (The Institute for Computer Techno

logy at the Slovak Technical Uni
versity) - Gottwaldov6 n~m. 

2ilina: 

Prague: 

PRRPVz (Enterprise of Management Rationali
zation in Agriculture and National 
Nutrition) - ul. Obrancov mieru 

SLF (Slovnaft Refinery and Petrochemical 
C~~pany) - Vlfie hrdlo 

VS SAV (Computer Centre of the Slovak e 
Academy of Sciences)-Dubravska cesta 

LI UK (Laboratory of Informatic3 at the 
Faculty of Mathematics and Physics 
of the Comenius University)-Mlynska 
dolina 

SHMU (Slovak Hydrometeorological Institute)

- Jeseniova ul. 

UKSS. (Area Communications Administration)
- Po~tova ul. 

SVT CSAV (Computer Technology Centre of the 
Czechoslovak Academy of Sciences)

ul. Pod vodarenskou ve!i 
UVO (Off ice for Inventions and Patents) -
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FIG. 2 IAC COMPUTER NETWORK - JANUARY 1989 
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AN EXPERT SYSTEM EVALUATING THE IMPACT OF AN TRAFFIC SYSTEM 

IN THE CITY ON THE ENVIRONMENT 

Eva SOVJAKOVA 

TERPLl'.N -·Czechoslovak Institute for Regional Planning 

Platnerska 19, 110 oo Prague, Czechoslovakia 

Abstract : 

The_SAK-ZPDoprav consu1.ting e-.-pert system is desc-ribed. The system 

• eva1.Wlted thetfi.nrpact of a traffic system on enviro11111ent in the city. 

The implementation of the system is based on an "empty" consulting 

system SAK prograr.med in Turbo PROLOG on PC/XT computer. The general, 

inference procedure and a ca1.C'll.1.us for uncertain·:•reasoning'.Jlsed :in-the 

SAK-ZPDoprav system are mentioned. The structure of both main knowledge 

bases of the SAX-ZPDopr~v e::pert system are given in detaiZes. On the 

diagl'Clll in the appendi= the ezampZes oj app-riciations of prob1.eme of 

a traffic system in several torJnS in the Czechos1.ovakia by both the hwnan 

e=pert and the e=pert system SAK-ZPDoprav are confronted. 
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T~rplan - the Czechoslovak Institute for ae~ic~ul Placning 

concer.tr~tes on prognosticating and plar!ning the developrue~t of 

residential ag~lomerations, large territories or cities. 
Frequent tas~s include alsc the localization cf large cupital

const~~ctior. ar.d buildir.g projects, e.g. the localiz~tion of 
nuclear-~ower facilities, consideration of territorial as~ects 
of routir.g superhighways etc. 

ted Ir.fcrmation System on the Territory of Czechoslovakia - I5T 
- and featuririg a numter of applicatior. ~ethods cc~stitut~s 

an indispensatle part of the designing work. Techni~~es cf 
• knowledge consultation systems - the IST Expert Systems are 

• 

one of mcderr. ~ethods included among d~cision suppcrt systems -
DSS. · 

At tbe present time, IST expert syste~s focus -i" V.! solvir.g 

problems in two fields cf managing the developme~~ of invest-
ments. The fi~st theffi&tic group concentr~tes on tte s0lution 

cf problems o~ territorial and localization an~lysis ir. which 
the criteria of selection get more perfect or CC8plicated 
accc~ci~g tc t~e growi~g knowledge of the ~eal-estate market 
and of ti:"1e process of evaluating reel estc:tes Gi!1d buiJ..dirig 
sites. The other complex cf problems embraces the determina
tion of the impact of capital-construction or b~ilding pro

jects on the human environment. An importar.t sti~ulu~ for 
materializing expert systems emanated from the need cf proces

sing, evaluati~g and unifying knowledge gained, on t~e one 
hand, inductively from the information provided by the IST 

an~, en the other hand, fro~ the knowledse representing the 
team work cf sperialists-experts in various disciplines of 

regic~cl ~lar.~i~gi 

IST ex~c~t eyste~s differ fro~ coc~o~ type cf expert 

systems in particular by their territorial aspects. Although 

in tl:e prese:-.t phase of sol~tion infor!I:ation on the ter:r;i tor.v 

concer~e~ is incorporated implicitly in the knowledge tase, in 
the f~ture such inforfilation should be avuilublc fro~ the 

processir.g of graphic ~nowledge. 
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~~ rresent the exacple of an expert sy~tem for evaluating 
the i~fluence of traffic on the er.vironment ir. a residential 
area as an ex2~ple of applying the tech~i~~es of ex~ert sys
tems. The above expert system was launched in 1987 consisting 
at the ~resent time of two d&ta bases, special-purpose data 
base and mathe~atical models for calcul~ting trl:ffic ncise 
and pollution. 

The exoert systc~ evalu~tes the i~n~ct cf traf~ic en the 
envircr.m~~~ primarily fro~ tbe following three aspects: 

- quality of pollution I in the Czechoslcv~~ Soci~list 
Republic incustries and the power ir.d~stry are estima-

ted to account for 68 per cent, heating fo~ 15 oer cent ~ 

and transportation for 17 per cent of tctal ~~cunt of 
substances e~itted in the at~osphere /, 

noise I only in Czech towns more tha~ 2 ~illion people 

are estimGted to -be endcngerec ey noise exceeding 65 dE /~ 

- accident rate. 

In adciticn to the three most ser~ous i~fl~e~ce the ex
pert system follows also other ones as e. g. the psychic im-
pact ,..~ ... .:m,,. 1 csse"" vi·oi-+.:-.,.. c~ e-·1....,_ • .:c ~ .. ,., .. ,.. "'·-·-r · ..-~ f.....a.. ~ .._ ..;>' ~G"'..LV.1..1. .L ~ ... lu;;;'-..i.. vc...i..."""'cw, nClrwC 

pollution, violation of preserved areas, occupation of agri

cultural and forest land, and solid waste. The positive in
fluances considered in the functior.ally optimal traffic system 

incluce time saving, transport payload itself er secure end 
civilized transport of persons and freight i~ the cri~in
destination direction, including transit. 

The objective of consultations is tc p~~se~t the vie~ of 

a traffic specialist working on designir.g th«'! ci t.y tr~f:'ic 

r.etwork concerning the tr~ffic system. 
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K:-SOWLEtG:S AC~'UISI'I'ICT! 

The data base of the SrtK - Z?D expert system was crea
tec by a traffic specialist. tu~ing testir.g the data base 
was divided in the e~d into t~o interrelated bases. The first 
one evaluates coc~rehensively t~e traffic system in the city, 
other one evaluating in d~tail traffic situation from the 
viewpoint of environment on o selected tr~ffic route. An 
expert system adapted in such a me~r.er can register changes 
on individual routes. The master control system feeds such 
change converted in relation to other routes into the system 
evaluating the traffic syste~ and its impact on the environ
ffient as a whole. 

At the oresent time 1 the city ·knowledge base includes the 
total of 

44 ~uestior..s 
4 ir.terlcying statc3ents5 
1 goal statement. 

The knowledge case fer an indi~idual route cbiftai~s 
-- . - ·-
42 questions ---
6 interlaying statecents 

-
1 goal statement. 

The :-esult of consultation ls presented in text ".Accorc
ing to your answer ar.d wY knowledge base, I deduced th~t 
impact of the assessed traffic on environment is: ••• " 

In the appendix the st~uctures c~ toth main knowledge 
cases are given in details. 
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SOr.IB INFORMATION AEC-tiT TEE SAK CONSULTING SYSTEM 

The empty consulting systeQ SAK was designed cr.d p~cgrcm

n:ed by J. Iuc!:;.ek, J .:er jenci~ U!!Q. J .Svenda /Prague Schoel o! 

Ecor.oc:iics, Departu:c:nt cf' Scier.tific ar.d Te.~tnic3J Infor:uaticr./ 
in Turbo PROLOG en PC/XT computer as a ver~.ion of a !.fYC.!~-like 

~or.sulting syste~ EQJ.~r7 /constructed ty P.Eajek and ~-H~j~cva, 
Czechoslovak ..r\cade.!I:y cf Scie!'lces, !!.athematic::l Ir!sti tute, see 2/. 

KNOtiLEDGE EASE rtLnLE;.::"EUTATION 

A k~owledge base of the system generellv cor.sists cf a listtt 

of statements ?1 , •• , Pm and a list of rules R1 , ••• 7 Rn 
in the following form: 

if Cantecede!! t A ) the~ C consequent P ·Jwi th a weight' w } 

symbolically: A => P( w h 

where a!l a.!".tececent A is ar. ele!:!entary conjur.ction cf soze 
state~ents er their negations, 2 consequer.t P is so~e state~ent 

that does not lie within the antecedent, and w is the uncertainty 
measure of the rule. It is assu~ed that the rule net dces ~ct 

contain a loop. The stateffients that are within the consequent 
of no rule are question; the state~ent that are within tne 
a~tececent of no rule are goal statements; other state~e~ts 
are interlaying ones. Each rule can be provided by an ccntext e 
- a statemer.t that determine in which situaticr. the rule is to 
te applied. 

A CALCULUS FOR lJNCERT.AVl REASOi'JViG 

There are four functions to detenuine a cc:lculus for un
c~~t~i~ reaso~ing used in the SAK er ultatio~ syste=. 

Those func tior.s are NEG, C01M, t;TR, GLOB defincc c?": tr!e 

fixed weight intcrv~l( -1, 1 ). 

1/ The ?:EG fur.ction ~or evaluntion of the wnight o~ tr.e 

cent r,e[ation in c<.ose the weight 

is kncYm. 

r.fEG(x) = - x • 

x of lhe ~ l-~ ~ r::er: t 

-... -.:- .... c:."'t::"-
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21 The CONJ functio:~ for e\•<:duation of the weight of a con

junction of two state~er.ts in c~se their weights x and y are 
kf"!.C'll!'l. 

CCilJ ( x,y) = max.( O,cir:(x,y)) • 

This COi'lJ f'unction is usaal se.c:a:--.tics of a conjur:.ctio::. 

JI The CTR function for dete~i=-~ing a cor.tribution of the 
rule A=>P(w) to the weight cf the stat~n:ent P ir. case tr.e ~·rei¢!-.t 

a) 0 or~ the antecedent j._ is t:nc1.'1~ ifcr a~ 0 CTR(a,w) = O 

is.defined/. 
CTR ( a,w) = sign(wJ • max (O, a + lwl -1} 

CTR is an assessement of the ~cdus porrens rule in fuzzy lc~ic. 

t9 4/ The GLOB functicr. for co~bining contributions of several 
.·ules directing at the sase statement. The GLOB functic:1. is deriv 

• 

derived ~rom the ~ema~tics of "~cl~" ~isjunction in fuzzy lcgic: 

GLOB ( x l , •• , xk , y l , ••• , y t ) = 

= min ( 1, x1 t ... txk ) + ma:c ( -1, y 1 + ••• +y t ) 
,,,J.:e ... 0 x x ~r0 01 1 D"S.;~i·v- CC!'lt .... .;~u·i·cns and". ·· ...... -- 1, ••• , kc::; - ... ~ .~ •" c ··- ....... I. • • ..'1 1 ••t.Yt 

are all negative ccntritutions to the same statement. 

CONSULT.!..'!IO!,iS ~'!ITE Ti-:3 S .. ~ .. :: - Z?~ SYSTEr.i 

The system is giving the user consecutive questions in 
the form of texts stored in the k~cwledge·base under respe~tive 
statements-questions. The sequence of 

a position of t~ese statements withir. 
user ~r.swers the c;,uestior:s sir::.~:y t;; b 

the 
the 
ccC.e 

guestivns 

knowledge 
selected 

is given by 

tase. The 
fr.c~ tl:e 

scale with eleve~ ooi::ts I the sace w~y as for expressi~g u~cer-
tai::ty of rules/: 

certair.iy yes 5 
likely yes 4 

• .vea 3 
p.erhans yes 2 

yes 1 
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I do not know, the question 

is meanir.gless for my problE~ 

likely 
certainly 

no 
nc 
no 
no 

no 

0 

-1 

-2 

-J 
-4 

-5 

·The gen€ral inferer.ce p~ocec~re ensures ~n the SAK-Z?D 
consulting system to carry out the following calculations : 

I~ case that weights of statements-guestions are biven 

/the system will obtain them from the user during the consul
tation/, the weights of anteceder.ts of those rules in the ZPD ~ 
knowledge tase which contain questions only are calculatec by 

the NEG, CONJ functions. The weights of ar.tecedents and the 

uncertai~ty degrees of rules &re ~5ec ~or dcter~ininf co~tri-
butions of rules by @eans of the CTR function, anc the weights 

of all interlaying statements through the GLOB function. Now, 
it is ar.alogct.:sly possible to calculate the weights of the an
tececen ts of other rules /since the weights of the statements 
in their antecedents are already known/, and to determine their 
cor.tributior.s. Finally, the weight. of the goal statemer.t. is 
calculated through the GLOB function froE the contributions 

of corresponding rules. 

At user's requirement, the system is atle: 
- to explain why it is sutmitting a question, 
- to explain the way it derived the weight of a statemer.t, 
- to explain the way it d~rived the contritution of a rule, 

- to print the ir.fere~ce process in d~tails, 
- to allow a change of an answer to b question, 

- to stop the consul tat ion b~foI'e the norr:1al er.d. 

The consultation norm~dly er.ds after the sys te::; h~s S;J't

mi t ted all nccesarry questions to the user and inferrec the 
weight of the goal statement. In the communication with the 

user, the system is expressing all the weights by number in the 
interval .of( 5,5 )- althoui;h it is internally vrnrt.:inc .,.;ith ~!:= 

weight fro~ the interval of( -1, l}. 
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"8)" 

"67" 

"84" 

Will city transport be assessed in the territory dealt 
with? · 

Is the connection between town-serving transport and 
city transport ensured? 

Are the demands of transport such as to require a 
change of city transport to a higher-capacity type? 

Does city transport ensure satisfactory connection 
between the individual districts? 

Will air transport be assessed in the territory dealt 
with? 

"10" Does the 1ocation of the airport affect negatively the 
level of noise in the major part of the territory 
dealt with? • 

"69" Does the noise generated by air transport exceed the 
admissible level for residential areas? 

"85° Are there ~ protected regions in the territory 
dealt with, viz. National Parks, National Wildlife 
Refuges, National Reserves etc.? 

"36" Are these protected regions crossed by any road 
trensport? 

"32" Does road t~ansport encroach upon the zones of natural 
and curative sources of 1st and 2nd degree, or the 
inner hea1th resort territories? 

"33" Does road transport encroach upon 1st and 2nd degree 
zones of drinking water supply? 

"34" Does the reconstruction of the road network encroach 
upon the territories Qf a National Park, National 
Wildlife Refuge, National Reserve etc.? 

"38" Have adequate measures been adopted in the zones of 
drinking water supply preventing accidental pollution? 

"39" Have adequate measures been adopted in the zones of 
drinking water supply preventing seasonal pollution? 

"40" Have adequate measures been adopted in the zones of 
drinking water supply preventing systematic pollution? 

"87" Do railway lines cross these protected territories? 

"61" Does railway transport encroach upon the zones of 
natural and curative sources of 1st and 2nd degree, 
or th~ inner health resort territories? 
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"62" Does railway transport encroach upon 1st and 2nd 
degree zones of drinking water supply? 

"63" Does railway transport encroach upon the t~rritory of 
a National Park, National Wildlife Refuge, National 
Reserve etc.? 

"70" Have adequate measures oeen adopted in the protective 
zones preventing accidental pollution caused by rail
way transport? 

n71n !iave adequate measures been adopted in the protective 
zones preventing systematic pollution caused by rail
way transport? 

"90" Is there land or are there forests in the territory 
under examination that are subject to special 
protective treatment? 

"77" Is the territory with protected land or woods crossed 
by roed transport? 

"35" Doe3the reconstruction of road network in the terri
tory with specially protected agricultural land 
affect negatively the conditions in that territory? 

"36" Does the reconstruction of road network affect nega
tively protective woods and woods for specific 
purposes? 

"78" ~e the territories with protected lend and woods 
crossed by railway transport? 

"64" Does the reconstruction of railway network encroach 
upon the territory with specially protected agri
cultural land? 

"65" Does the reconstruction of railway network encroach 
upon the territory of protective woods and woods for 
specific purposes? 

"75" The noise caused by air transport and city transport 
in the territory examined has a negative effect on 
the environment. 

"9?" The system of transport assessed from the point of 
view of its functionality ensures effectuation of 
the transport requirements. 

"88" Road transport can be an impairment to the territories 
protected. 

"89" Railway transport can be an impairment to the terri
tories protected. 



"19" 

"80" 

"99" 

"98" 

4 

Road transport can impair specially protected land 
and woods. 

Railway transport can impair specially protected land 
and woods. 

The types of transport assessed impair protected 
territories. 

Transuort on the routes assessed is an impairment to 
the environment. 

"100" According to your answer and my knowledge base, I 
d~iuced thet impact of the es~~s~ed tra!!ic on envi
ronment is: ••• 
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APPEIIDIX 2 

'IHE SEQUE;~cE OF r:aQtJIRES OF THE SAA-ZPDtrasy 
(influences from the ~ra!fic system on the environment 
along the route) 

"31" Will the effects or transport along the selected road 
be assessed? 

"14" Is the communication satisfactorily maintained e.s far 
as the roadway is concerned? 

"15" Does the communication have sharp bends and high 
gradients? 

"16" Does the level of noise on the communication examined 
exceed the admissible equivalent level in physical 
training and health strengthening grounds and neture 
reserves? 

"17" Does the level of noise on the communication examined 
exceed the admissible equivalent level in areas of 
educational and cultural facilities? 

. - . 

"18" Does the level of noise on the communication examined 
exceed the admissible equivalent level in urban 
residential areas? 

"19" Does the level of noise on the communication examined 
exceed the admissible equivalent level in suburban 
developments? 

"20" Does the level of noise on the communication examined 
exceed the admissible equivalent level in mixed 
zones? 

"21" Have the minimum widths of the hygienic and isolating 
zones of distances from the communication been 
adhered to? 

"22" Have the hygienic and isolating zones been adhered to 
as far as the parking areas and lay-bys are concerned? 

"23" Does the intensity of the traffic exceed the capacity 
of the commuLication? 

"24" Is "green wave" traffic effectuated on the communica
tion when traffic is regulated by traffic lights? 

"25" Is the communication assesaed unduly taxed wi.th tran
sit traffic? 
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"26" Are the extraurban sections of the communication 
satisfactorily protected as far as collisions o! 
automobiles with animals are concerned? 

u27n Does the communication have any defective level 
crossings? 

"28" nave crossroads been designed in accordance with the 
intensity o! the traffic and the types of the commu
nications involved as flyovers and underpasses? 

"29" Has the communication a dividing effect? 

"30" Is the communication well landscaped? 

"Jl" Must the roadway be reconstructed in order that vibra
tions of the buildings along it may by reduced? 

"37" Does the communication have any crossings or subways 
at suitable points? 

"41" Can high probebility of exceedanca of transient con
centration of CO (approximating to maximum) be ex
pected on the communication? 

"42" Is the surf ece of the roedway in longer sections of 
the communication assessed paved? 

"43" F.as the inconvenient section of the communication 
crossing the urban area been suggested !or recon
struction of displacement (viz. bypas~)? 

"44" Are the pedestrians totally separated from the traffic? 

"45" Is the communication satisfactorily lighted? 

"46" Should measures be taken to raise the width between 
the building lines or the areas o! crossroads in order 
that the negative effect of traffic ou the environ
ment may be prevented? 

"47" Should the speed of vehicles be reduced on the communi
cation due to the negative effect of traffic on the 
environment? 

"48" Are the railway stations on a satisfactory cultural 
level ss far as their equipment and conveniences for 
the passengers are concerned? 

"50" Have the so-called passive modifications of buildings 
been e!fected in order that the negative effect of 
road traffic may be reduced? 

"72" Does the communication have any bottlenecks and in
adequate overpasses? 
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"82" Will the effects of traffic along the railway line 
selected be assessed? 

"49" Is the railway line assessed electrified? 

"51" Do the demands of the traffic exceed the capacity of 
the individual s~ctions of the railway line? 

"52" Do the demands of the traffic exceed the capacity of 
the railway junctions? 

"53" Does the level of noise caused by railway tra.nsport 
exceed the admissible level (during the dey and at 
night) in health strengthening and physical training 
grounds and nature reserves? 

"54" Does the level of noise caused by railway transport 
exceed the admissirle level in the areas of educa
tional and cultural facilities? 

"55" Does the level of noise caused ~y railway transport 
e~ceed the admissible level in urben reside~tiel 
areas? 

"56" Does the level of noise caused by railway transport 
exceed the admissible level in suburben. residential 
ere as? 

"5:" Does the level of nois~ caused by railway transport 
exceed the admissible level in mixed zones? 

"59" Does the railway line have e se}?e.re.ting e!fect? 

a60" Hes the railroad track satisfactorily been maintained? 

"74" Have the so-called passive modifications of buildinga 
been effected in order that the negative effect of 
railway transport may be reduced? 

"91" The noise caused by traffic has a negative effect upon 
the environment along the route assessed. 

"92" Exhalations from traffic degrade the environment along 
the route assessed • 

.. 
"94" Noise of emissions of traffic degrade the environment 

along the route assessed. 

"93" From the point of view or capacity and economy the 
location of the transporting route assessed satis!ies 
the demands of transport. 

"95" The safety of traffic has declined. 
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"96" The other effects of traffic assessed, viz. the sepa
rating effect, the aesthetic e!!ect, the culture of 
transport, the vibrations and the time losses on the 
route assessed, are negative as far as the en~ironment 
is concerned. 

"98" The traffic along the route assessed is an impairment 
to the environment. 
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Computer-aided tools for environmental 
impact assessment in a sustainable world 

by 
Josef Gruber• 

October 20~ 1989 

1 Introduction 

ANNEX III 

Our world can be sustainable only if ecological risks connected with the pro
duction and consumption of goods and services are kept low. In order to keep 
these risks low, large amounts of information are needed. Also needed (better: 
needed abo,·e all) are powerful governments which are determined to serve the 
long-run well-being of the whole population of the indi,·idual countries and 
which are willing to cooperate world-wide. 

The information required about each ecologically relevant substance concerns 

a) the quantity of the substance produced; 

b) the places where it is produced, processed, traded, transported and con
sumed or disposed of; 

c) the effects(= impacts) it has or may have under various circumstances. 

* Address of the author: 
Chair of Statistics and Econometrics, Department of Economics. rni\·ersity of Ha
gen (Fernllniversitat), Feithstr. 140, D-5800 Hagen 1, Telefon 02331/804-2615. Telex 
823137 feuni d, Telefax: 804313 
This note has been preparl!d at the im·itation of tiNIDO, Vienna (Austria). for the 
expert meeting in Kiev (USSR), October 23-27, 1989. 
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To collect, administer, process and use this information about each ecologically 
relevant substance is a task which can hardly ever be completed: The number 
of pieces of information is very large and many of these pieces of information 
are difficult to determine (even if e.g. the best electronics equipment and the 
most advanced statistical methods are used). 

For each ecologically rele\ant substance, reliable information is required about 
many types of impacts ( = effects), e.g. 

• on human beings (unborn and during nrious phases of life. on the genetic 
code) 

• on animals and plants 

• on soil, water, air 

• in the short-run, medium-run, long-run. 

The required pieces of information about such impacts can be arranged 

• in a matrix, perhaps e\·en in a three-dimensional matrix, or 

• in a long list or register (in which the columns or rows of the matrix are 
"stacked,.; in German, such a list is sometimes called '"'Kataster- ). 

The form of arrangement is not important. 

The number of ecologically relevant substances is very large. It is steadily in
creasing, mainly because of new chemical products. For example, in the Federal 
Republic of Germany (FRG) there are now between°5000 und 10000 chemical 
substances with at least 10000 kg marketed per year (Deutscher Bundestag. 
1986; Vorreyer, 19Si, S. 104). The number of substances of which smaller 
quantities are produced and marketed is most likely still much larger 1

. E\·en 
if many of these substances are not as "effectice" as e.g. plutonium or dio
xin, the task of em·ironmental impact assessment for a sustainable world is 
tremendous. 

For example, it is estimated that the Rhine river in Northrhine-WKtfalia contains 50000 
to 100000 (organic) 11ubstances, of which only some 140 are taken into account in this 
state (= "Land") of the FRG (Anonymous, Bonner Energie-Report, Oct. 2. 19139, p. 
8). 
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This is true for countries in all stages of development. In a de,·eloping country, 
the number of substances is most likely much smaller than in a de\·eloped coun
try like the FRG with a strong chemical industry. But the main components 
and properties of computer-aided tools for environmental impact assessment 
in a sustainable world will be the same in any case. 

2 On components and properties of computer
aided tools for environmental impact 
assessment/ proposal for action 

Computer-aided tools for emironmental impact assessr.-ient should contain the 
following components and possess at least the following properties: 

I. A register (in German: Kataster) of emissions for each ecologically rele
vant substance and each region of a country. 

2. A register of immissions for each ecologically releYant substance and each 
region of a country . 

3. A register of transport, diffusion. impacts ( = effects) and damages of 
ecologically rele\'ant substances. 

4. A bank of quantitative methods and models. 

5. Compatibility of software and hardware. 

6. Keeping social costs low. 

The registers will contain some information which is rather specific for each 
country (e.g. quantities of substances). They will also contain a large fraction 
of information which is the same for at least groups of countries. perhaps for 
all countries (e.g. effects). 

The larger the need for an exchange of information among countries, the stron
ger i~ the need for using e.g. the same or at least compatible software and 
standardized hardware. 

The statistical offices of the states and countries and their international 
counterparts will play a major role in establishing and operating systems of 
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emironmental impact assessment. .Many other state agencies (e.g. ministries) 
and pri\"ate organizations (e.g. producers· associations, consumers· associati
ons) will contrihute to and use systems of em·ironmental impact as~sment. 

Establishing and maintaining a computer-aided system of em·ironmental im
pact assessment in each country is expensive. Such a system will bring suffi
cient benefits l:o society only if it facilitates improved decision maicing at 
Yarious aggregation le\"els (e.g. decision making of indil-idual firms. of branch
specific associations of producers and of central and regional go,·ernments): At 
least the major effects of decisions should be im·estigated before decisions are 
made; the decisions should satisfy optimality criteria . 

To reach th!c; goal with a minimum of institutional difficulties, a bank of 
quantitative methods and models must he an integrated part of the system 
for environmental impact assessment. At the minimum, one should be able to 
feed a separate methods bank with data from the system for em·ironmental 
impact assessm~nt. The methods bank will have to comprise a whole range of 
methods and models from statistics. operations research. cybernetics. systems 
analysis etc. A brief report on ,.eQ· positive results from an integrated system 
in Banria will be gi,·en in the next section. 

When setting up a computer-aided system of en,·ironmental impact assessment, 
it is extremely important to choose an institutional framework which keeps 
the social costs of producing and handling ecologically releYant substances 
low. Ideally. all costs of producing and handling ecologically relennt sub
stances would be internalized, and the social costs would consequently be 
zero. This ideal situation can hardly be reached in practice. But second-best 
solutions are often feasible. For example, why should a pri\"ate firm which 
produces an ecologically dangerous substance not pay all costs. that means 
not only production costs. but also the costs of controlling. avoidance and da
mage? If some of these costs are taken care of by T>ublic bodies. false price 
signals are gi,·en to the economic agents. the allocation of resources will not 
be optimal and social costs will arise. 

To pro,ide information on all economical and ecological interdependencies, it 
is important to establish national accounts which include ecological matters 
in detail ("ecological bookkeeping"). Closely related to this is the use of 
ecologically oriented input-output-techniques. 

Therefore, an important step in building up computer-aided systems of ~n
vironmental impact assessment in developing countries is probably to train 
people (specialists and "'multipliers") in these fields. UNIDO could perhaps 
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organize or help other organizations to organize training courses and seminars. 
One internationally leading authority on ecological bookkeeping and related 
input-output-techniques is Dr. C. Stahmer from the Statistisches Bundesamt 
(=Central Statistical Office of the FRG) in Wiesbaden. 

H sufficient funds can be obtained, the University of Hagen could. in close 
cooperation with external specialists like C. Stahmer. perhaps de\·elop spe
cial courses for distance studies/continuing education in ecological book
keeping and related input-output-techniques at the uni\·ersity le\·el. These 
courses could be offered to people all over the world. Also. special seminars 
could be arranged which supplement these distance study courses. 

3 Three examples from the FRG 

In the oral presentation, a report (including some handouts) is gi,·en on the 
following systems and research activities: 

1. Environmentai information system UMWIS of the Regional Office of 
Data Processing and Statistics in ~orth Rhine-\Vestfalia (see LDS, 1989). 
The same system is available in a.II states of the FRG. It alone is insuf
ficient for iD\·estigating the environmental impacts of production and 
consumption acth·ities. Some further information is given on the ba
sis of the publications "Landerarbeitsgemeinschaft \Vasser (19S9r and 
.,Umweltbundesamt (1989)"'. 

2. Bavarian agricultural land information system BALIS (see Rintelen. 1986). 
This integrated system refers to agriculture, especially to its detailed 
regional aspects and problems. It can be extended to deal also with 
nonagricultural problems. Therefore, it deserves close examination. 

3. EFO~l-RENE\V: In a recently started research project at the University 
of Hagen, the long-run techno-economic energy-supply model EFO.M
ENV (energy ft.ow optimization model containing some compone11ts for 
dealing with environmental problems) is enlarged - step by step- by sub
mooels for the most important renewable sources of ene1gy (see Gruber 
and Vorreyer, 1988). EFOM-RENEW is a dynamic linear programming 
model covering a planning period of 40 years and consisting of some 
10000 processes and sor.:.~ ~ 0000 constraints for the FRG .. When submo
dels for renewable sourcea rif energy are developed, :;pedal attention is 
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given to modeling environmental problems. \Vhen completed. EFOM
RENEW can be used i.a. for studying the environmental burden which 
results from different long-run scenarios of energy supply. 

4 Selected references 

Deutscher Bundestag 1986 
Leitlinien der Bundesregierung zur Umweltvorsorge durch Vermeidung 
un<l stufenweise Verminderung von Schadstoffen (Leitlinien Umweltvor
sorge). Bundestagsdrucksache 10/6028, Bonn 

Gruber, J., and Vorreyer, M. 1988 
EFO~l-RENEW: Enlarging the EFOM-model by techno-econometric sub
systems for renewable sources of enr.rgy and for energy sa\ing with special 
reference to market penetration and en·.ironmental protection. Unh·er
sity of Hagen (internal paper, 6 pages) 

Landerarbeitsgemeinsd1aft Wasser (Hg.) 1989 
Flie6gewasser der Bundesrepublik Deutschland - Karten der \\·asserbe-
schaffenheit - 1982 - 1987. 
Hessischer Minister fiir Umwelt und Reaktorsicherheit, \\liesbaden. 

LDS 1989 
liMWIS - Umweltinformationssystem LDS/Em-ironmental information 
system LDS. Special brochure of the Regional Office for Data Processing 
and Statistics of North Rhine-Westfalia ( LDS NR\\') for the EKVITEC 
'89 {in German and English, 70 pages) 

Rintelen, P.-M. (ed.) 1986 
The agricultural master plan of Bavaria and the Ba,·arian agricultural 
land information system (BALIS). Training course, Bavarian Institute of 
Agricultural Economics and Structures, Munich, Oct. 1986 (26 pages) 

Umweltbundesamt (Hg.) 1989 
Oaten zur Umwelt 1988/89. Erich Schmidt Verl.ag, Berlin 

Vorreyer, M. 1987 
Die Erfassung von Zusammenhingen zwischen Okonomie und Umwelt 
mit Hilfe der Input-Output-Rechnung. Diplomarbeit, Fachbereich Wirt
schaftswissenschaft, FemUniversitit Hagen (138 S.) 
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You hn• exprtJSSIHI interest 
in tM -~ inlonrNtion.,.,.,,, (IJMWISJ 

LDS. TIMnk you wry much! 

May we first of all introduce outW/ves? 
The Regional Office for Data Processing and Statistics of 
North Rhine-Westphalia (LOS NRWJ ascertains compre
hensive statistical data about the SCICial. economic and 
financial circumstances of our community as well as 
about our environment. the damage to the ecology and 
measures for its improvement. 

All statistical inquiries constitute essential parts of an 
integrated general system in which large-scale counts 
and spot checks as well as regular total and partial 
inquiries are combined to form various analyses and 
forecasts. 

In the .. LDS NRW", the Regional Data Processing Centre 
(WVZJ is responsible for the technical support of these 
tasks (handling about 32 000 report units in the environ
mental field alone). Funhermore, the .. wvz· performs 
various non-statistical tasks in accordance with the law 
on automated data proc.ssing in the Federal State of 
Nonh Rhine-Westphalia. 

UMWIS means the systematic summary of a varying 
instrumentation and its linkage with a comprehensive 
offering of data on the pan of the WS NRW in the field of 
•nvironmental prottJt:tion. 

Furthermore, dirtJt:t access to national and intemational 
facts and literature data banks is possible via an intercon
ntJt:ted 1y1tem. 

This brochure aims to give you an idea of the contents 
and function of this information system in an abridged 
version. 

R.,ional Offica for 
Data Proc.uing and Statiltiu 
ol NOfth Rhlna·W•tphalla 

Btmkar 

Sie haben lnteresse 
Ml Umwettinformationuystem (UMWIS) LOS. 

VeelenD•nk! 

Zunichst durfen wir uns kurz vorstellen: 
Das Landesamt fur Datenverarbeitung und Statistik 
Nordrhein-Westfalen (LOS NRW) erhebt umfassendes 
statistisches Datenmaterial uber die sozialen. wirt· 
schaftlichen und finanziellen Zusammenhinge unse
res Gemeinwesens; auch uber die uns umgebende 
Umwelt und deren Belastungen sowie uber MaBnah
men zu ihrer Verbesserung. 

Alie statistischen Erhebungen sind Bestandteile eines 
integrierten Gesamtsystems. in dem GroBzahlunger. 
und Stichproben einerseits sowie laufende Total- und 
Teilerhebungen andererseits zu vielfiltigen Analysen 
und Prognosen verknupft sind. 

• 

Fur die technische UnterstUt.zung dieser Aufgaben 
(allein im Umweltbereich Bearbeitung von rd. 32 0009 
Berichtseinheiten) ist innerhalb des LOS NRW die 
Landesdatenverarbeitungszentrale (LDVZI zustandig. 
Oaruber hinaus erfullt die LDVZ zahlreiche nichtstati· 
stische Aufgaben nach dem Gesetz uber die automati· 
sierte Oatenverarbeitung in Nordrhein-Westfalen. 

UMWIS ist die systematische Zusammenfassung ver
schiedener lnstrumentarien und deren Verknupfung 
zu einem umfassenden D.ienangebot des LOS NRW 
im Umweltbereich. 

Daruber hinaus wird uber Verbund der direkte Zugriff 
auf nationale und internationale Falcten- und Literatur
datenbanken geboten. 

Diese Broschure soll in Kurzform lnhalt und Funk· 
tionsweise dieses lnformationssystems dokumen
tieren. 

Landeumt 
fUr Datenvtrarbeitung und Stnistik 
Nord• ... ~in-Wntfalen 

Benker 
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/. Programme of er.vironmental statistics 

1. Brief description 

Environmental protection ir. its individual fields has been 
carried out continuously and systematically for the past 
10 to 7 5 years only. As a result most of the data bases are 
nr:w or arr! currently being established. 

Sin~ 1975. environmental statistics have been ascertai
ned nation-wide and are thus the youngest branch of the 
oHicial German statistics. Due to their present scope and 
structure they arr! in many fields the only basis for 
planning and decisions or they complete the knowledge 
of those special sections the tasks of which arr! measure
ments and controls in the field of environmental protec
tion. 

In a word, the environmental statistics provide an essen
tial part of the quantiry and quality structure in the fields 
of water and effluents. The water inquiries are made 
separately for the public sector and fctr the mining and 
industrial fields as well as for public supply from thermal 
electric stations. 

In the field of refuse. too. practically the wholt: range of 
refuse collection and disposal in the Federal State is 
demonstrated in the producing industries and in the 
public as well as industrial waste disposal split up into 
• origin· •• treatment• and .disposar. The out-plant 
recycling is ascertained separately. 

I. Umwettsutistisches Programm 

1. Kurzbeschreibung 

Erst seit 10 bis 15 Jahren wird Umweltschutz in seinen 
einzelnen Teilbereichen durchgangig und systema
tisch betrieben. Entsprechend sind die meisten Daten
grundlagen neu bzw. befinden sich noch im Aufbau. 

Die Umweltstatistiken werden seit 1975 bundesweit 
erhoben und sind damit der jungste Zweig der amtli
chen deutschen Statistik. Sie sind in ihrem gegenwar
tigen Umfang und ihrer Struktur so angelegt. daB sie 
in weiten Bereichen die alleinige Planungs- und Ent
scheidungsgrundlage darstellen oder aber die 
Erkenntnisse jener Fachbereiche erginzen. die mes
send und prufend im Umweltschutz titig sind. 

Kurz umrissen liefem die Umweltstatistiken das Men
gen- und wesentliche Teile des Oualititsgerustes im 
Wasser- und Abwasserbereich. Die Wassererhebun
gen werden getrennt nach dem offentlichen und 
bergbaulich-industriellen Sektor sowie bei den War
mekraftwerlten fur die offentliche Versorgung durch
gefuhrt. 

Auch im Abfallbereich wird mit dem Produzierenden 
Gewerbe und der offentlichen sowie gewerblichen 
Abfallentsorgung praktisch das gesamte Abfallge
schehen im Lande nach den Tatbestinden .Entste
hung· • .,Behandlung· und .Verbleib- nachgewiesen . 
Gesondert erhoben wird das auBerbetriebliche Recyc
ling. 

Y'•rs unftr nvrrw 
llnulrs •rr •v••l•b~ far Drscnpr10n of,,.. st•tist;cs (th• st•t1st1C•' •scwt1•1nmMt is 
fM ra•rs und~r rrv-

tn~C:~ 1 .,.., ,.,~, J 

I 
Berocllt•1•t11e Ergetinosw lieven vor 

Benichnvng def Stel•SI•' 10.e stet1s1osclle E rllebung f1ndel fur die Benctns1ahre 
,ewtil\ t Jahr SPller stattl 

I St•t1st1Cs ,.1atm9 to pubhc ,.f<1u ,.moval 
S1att$1ilt der offenllichen Abfallbeseitigung 1975. 1977. 1980. 1982. 1984. 1987 1975. 1977. 1980. 1982. 1984. 1987°) 

I Stat1s11Cs ,.1atmg to ,.ruu ,.mov•I m tM producmg 
mdustnn and hosplf•ls 

S1a11shk Cler Abfellbnenigung im Procluzierenden 
~be und in KrankanllauHtn 1975. 1977. 1980. 191!~ 1984. 1987 1975. 1977. 1980. 1982. 1984. 1987°) 

Stat1St1CS -'•tmg 10 pult/IC wal•r supply 
Mid wlflu•nt d1spou1 

Slalislik Cler offentlichen Wasserversorgung 
und Abwasserbeseitigung 1975. 1979. 1983, 191!7 1975. 1979. 1983. 1987°) 

StallSllCI r•laling lo wat•r supply 
and wlflu•nl d11poul m mmmg 
and proc•umg 1ndustr,.s 

S1atiS1ill Cler wa..,.,,_rgung 
und AbwHHtbeseiligung om llergbau 
und Verarbei!enden Ciew9rbe 1975. 1977. 1979, 1981. 1983. 1987 1975. 1977, 1971, 1981, 1983. 1987°) 

S1at1S11CI relatlftfl to wai.r supply 
and wlflu•nt d1spoul m thennal •l«lflC 
lf•t1on1 for puflllc supply 

SCatistitl Cler W-rvenor9ung und 
AbwHserbeMiligung bei Wermekraflwerkan 
fur doe offenllidle Versorgung 1975, 1977. 1979. 1981. 1983. 1987 1975, 1977. 1971. 1981. 1983. 1987 

S1a11111C1 r•l•lmg 10 «C•Hnts m 11or•11• and 
1975. 1976. 1977. 1978. 1979, 1980. 1975. 1976. 1977, 1978. 1979. 1980. tr•nspoff of 1111•t•r-con1amma1mg sublt•nc•s 

S1a1is11k Cler Unfelle be• Cler ~•rung und 1981. 1982. 1983. 1984. 1985. 1986, 1981. 1982. 1983. 1984, 1985. 1986, 
beom Transpott wessergefallrdender S1offe 1987.1918 1987 

Stat11f1CI r11l•lmg 10 mvnl,,,.nts for •nvironm•ntat 
1,75.1976. 1977. 1~78. 1979, 1980. 1975. 1976. 1977, 1978. 1979. 1980. pr:1t«t10n m lhr producmg mduSlfl•S 

S1at1st1k Cler lnveSl•t•onen fur um-lltdluU 19ri1. 198J. 1983. 1!184. 1985. 1986, 1981. 1992. 1983. 11184. 1985. 1986 
om Procluroerenden Gew9rbe 1987 

•I pro11111.Jn•I ra1u111 
0

/ VOrtlufrf/a Er,.bn111a 



The i11vestments for the environmental protection in the 
producing industries and the total expenditures of the 
State (investments and cu"ent expenditures J for this 
task are further important data sources. The ~istration 
of accidents in storage and transport of water-contami
nating substances complete the present programme of 
Mvironmental statistics. 

Furthermore. the various special statistics contain a wide 
range of environmental characteristics and combina
tions which can. of course. be called via UMWIS. For 
example, the traHic statistics oHer a comprehensive data 
volume about the accidMts occuring on our roads. 
moreover as far as the conveyance system of passengers 
and goods as well as the transportation of critical mate
rial together with the type and extension of the road 
network is concerned. A short survey of the whole 
catalogue of data stock is given in the following chapter 
.Regional Data Bank·. 

In this context we would like to point out that the oHicial 
statistical oHice is the institution which provides these 
data 
- extensively 
- regularly and 
- in accordance with nation-wide standardized me-

thods. 

The following tables will give you an idea of the data 
available from the environmental statistics as well as of 
the ecologically relevant srmptoms taken from the traffic 
statistics. All the data are also available in a systematical 
and regional structure and can be interrelated in accor
dance with your special evaluation targets as long as the 
legal regulations about the secrecy ot individual state
ments are not affected. 

The environmental statistical programme w1il be shortly 
extended and improved. 
UMWI will then also be able to p:ovide data about air
contaminating emissions. employees in the environmen
tal protection equipment industries as well as about the 
quantities and material flows in the field of special refuse. 

Key to the symbols 
la«. toUN56J01-

C>ermen Industrial SU.ndardl 

0 l•ss than half of 1 in the last occupied digit, 
however, more than nothing 
nothing available (exactly zero} 

• • . value will be available later on 
I no indication - numerical .talue is not definite enou& · 

numerical value is unknown or to be kept secret 
x table panel is blocked because 

statement is not meaningful 

p provisionc-1 fig;irtf 
r corrected figure 
s estimated figure 

1 

Weitere wichtige Datenquellen sind die lnvestitonen 
tu~ den Umweltschutz im Produzierenden Gewerbe 
und die Gesamtausgaben des Staates (lnvestitionen 
und laufende Aufwendungenl fUr diese Aufgabe. Die 
Erfassung des Unfallgeschehens bei der Lagerung 
~nd dem Transport wassergefahrdender Stoffe run
det das gegenwartige umweltstatistische Programm 
ab. 

Daruber hinaus enthalten die zahlreichen Fachstatisti
ken eine Fulle umweltrelevanter Merkmale und Merk
malskombinationen. die selbstverstindlich 3UCh uber 
UMWIS abgerufen werden konnen. 
So liefem beispielsweise die Verkehr. ... ;.atistiken 
umfangreiches Datenmaterial uber das Unfallgesche
hen auf unseren StraBen. die Personen- ur.d GUterbe
forderung einschlieBlich der Gefahrgu]ransporte 
sowie uber die Art und Lange oes StraBennetzes. Eine 
Kurzubersicht des gesamten Datenbestandskataloges 
enthilt das folgende Kapitel .Landesdatenbank· -

In diesem Zusammenhang muB deutlich hervorgehc:A 
ben werden, daB die amtliche Statistik die einzigt!9' 
Institution ist. die diese Oaten 
- flachendeckend 
- nach bundesweit einheitlichen Methoden und 
- regelmaBig 

zur Verfi.igung stellt. 

Mit den nachfolgenden Tabellen wird ein Oberblick 
uber das Datenangebot aus den Umweltstatistiken 
sowie uber umweltrelevante Merkmale aus den Ver
kehrsstatistiken gegeben. Alie Oaten liegen auch in 
tiefer systematischer und regionaler Gliederung vor 
und konnen - soweit nicht die gesetzlichen Vorschrif
ten i.iber die Geheirnhaltung von Einzelangaben tan
giert werden - nach ihren speziellen Auswertungszie
len verknupft werden. 

In Kurze wird das umweltstatistische Programm 
erweitert und verbessert. 
UMWIS liefert dann auch Oaten i.iber luftbelastend. 
Emissionen, Beschaftigte in den Umweltschutzgi.iter
industrien sowie uber Mengen und Stofffli.isse im 
Sonderabfallbereich. 

Zeichenerklirungen 
lnKll DIN 55 3011 

0 weniger els die Halfte von 1 in der letzten besetzten 
Stelle. jedoch mehr els nichts 
nichts vorhenden (geneu null) 

... Angebe fallt spater an 
I keine Angebe, da Zet.lenwert nicht sicher genug 

Zahlenwert unbekannt oder geheimzuhalten 
x Tebellenfach gesperrt, weil Aussage nicht sinnvot: 

p vorlaufige Zahl 
r berichtigte Zahl 
s geschatzte Zahl 
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2. Public Ref~e Removal 
2. Offentliche Abfallbeseitigung 

z.' O.N/opment ol the public ntluu collection 
2., Entwicldung der Olfentlichen MiilWlfuhr 

,,,...,.,.,,. 
__. rO ,.,_ collKfOI 

,,_ Ullal 
, _ __, C8tnft ...,,.,,., _..,,,_. _,,,_ 

1000 

w~ 

Cle_ en die Muhbfullr .,~ 

I ,,.,,, 
~ Clerunter Ourcto - Prrntunter-

nehmenencsorgc 

1000 

1975 17 219 17100 6661 

19:'7 17030 16999 6926 

1980 17058 17 052 6799 

1982 16961 16959 6839 

1984 16704 16699 6815 

1987 16 712 16 712 68'5 

....___ 

--"°"'-"' buJty ,.,_ -
~ .. .,.., 

tp 1 ,,.,. 

Heus- und Spemnull je 
E1nwo!mer "nd Jlhr 

t; I m' 

317 1.2 

336 1.6 

362 1.9 

372 2.1 

380 2.3 

379 2.4 

·-

$peof1C ,,,...,,,., 

ol hOuMhold and 
bulkyrefuu 

.,,,,,.,. 

Spezifisd>n 
Gewicht cks Heus· 

und Sperrmulls 

kglm' 

258 

210 

190 

179 

163 

160 

2.2 &pnditura ol the communni• •nd uniOM of local gowmment unib for n>fm• collection •nd refuse 1Wmo11•I 
- OM fl# inhMlitMt -

2.2 Ausgaben der Gemeinden und Gemeindeverbind• fUr Mul ... bfuhr und Abfallbneitigung 
- DM le Eillwolln. -

Ad,,,,,,,,,,.,_ 0..lnct ,,,, I 1111 I '"" I ,,,, I 1112 I 11113 I ''" I 1tl5 I '"' I ,,,, 
v_.1tung111Uirt. 1171 I 1171 I 1lllO ! 1111 I 1112 I 1113 I 1 .... I 1915 I 1186 I 1917 

Noffh Rh1,,..Wntp~l1• 

.......... w ......... •.17 lo.II IUZ •.n a.n •.so 72.71 11.n ,,_,. •..u 
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,,,_ts 
ollllfludt 

,,,_... ... -1plents 

r- rotM olwftlch 
,,.,,.,., SIMIOltS 

-" colltttmg 

~ 
J 1----'"'I l --~ ttnrrn fo, 
~ pletta COfllpOll)i'I plants le. •· ---- _,-'-"'• 

I o1 ... -.-1 

.::.u.ntlty 

Anlegen --~~ ..... .,,...._ -- """8dnt81-
.- Sammetaeti.n - 1~-1~-1-..~ fur~· 

l>9ponien .................. ~. ebf•llc 

Anuhl 

1975 396 319 375 10 2 2 7 

11n 233 220 199 10 3 I 13 

191() 186 166 147 10 3 6 20 

1982 1119 166 143 11 3 9 23 

19114 205 115 164 11 
, 6 20 

1987 220 1118 160 13 7 8 32 
--

2.4 Capacity of th• dumping g'ound$ Md qwntity of,.,,.. deNwNd 
2.4 Deponienkapazitit und angelieferte Abfallmenge 

_,,,'"' "°''"". O...ntlfy of ..tuH ,.mond 

of,,,. tlumpmf ..... ol'llllllt:h 

r •• , fupa~11y of,,,. ,.,., .,,.,UI. 
dump"'' .,..., Oii tlumpl __.,,,., p/an11 

"""· """· -nc ,.,,,,., 
Nodl wtfiilllle-

leMititM Abfe11men11• 

llntvol- •runt•• 
htlr .... 09ponierl ....- ifl MullwerlHennungs· 

ll>eponienUpuiWI ..,, 0epon;.., 
lft'-0911 

Mill. rn Mill.t 

1975 141 17.1 15.S 1.4 

11n 123 17.1 11.0 1.8 

1NO 138 11.2 17.1 1.11 

1182 177 11.4 16.11 2.2 

1184 111 21.2 11.5 2.3 

1187 144 23.1 11.8 2.9 
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3. Composting of household f'llfuse 
3. Kompostierung von Heusmiill 

3. 7 hoduction of compost in public composting plants in 1!M7 
3.1 Komposternugung in Offentlichen Kompostierungsam.g.n 1917 

-
~-"al~,,,.,., c--.~ 

trom ... ID-------- ~ 

ltompostie<ungs· 
~de<~ 

won -·-bis-· ___ T- pro Jahr 

l»lowtt 5 DOC 
unter 5000 

5 000 ra 10 000 
5000-10000 

10 000 ra 20 000 
10 000 - 20 000 

20 000 •nd more 
20 000 und mehr 

3.2 Utilization of compost in 1987 
- mftric tonnn -

3.2 Verwertung des Kompostes 1987 
-Tonnen-

8ftlegen 

AN8hl 

2 

-

3 

2 

-of I -"""' ,,,,,,_--Yd ~tfllodvc~ ---Angelieferte I Menge cln ernuvten 
~ ltompostn 

t 

3083 m 

- -

35573 13060 

21152 83'7 

---
Uf1l11•r1on ol camposr protlucwd 

Annual outpCJf al ,,,. planr 
•fhCulture. fo,.Sfl'y. 1torr1culrurt Mndsc•pr 

from. toNIOw . . m«rre tonMS ,,., yw•r ,.,.,,,,,g JIO'ft/ Of bumt oth•r ut1la•t1on 
SOid I lrnofcMrgw •nd culrw•11on ,___ 

Vom erreugten ltomPost wurden 

en Lendwinsctlefl. Forst- ''"Land-
Jehresle1stung der Anlege winschalt. Gartenbau schaltsgestal · abgelagert oder enderwe1t1g von ... bis unter ... Tannen pro Jahr tung und Land· 

I 
,,.rbrannt verwendet 

... r11.utt llolt11nlo1 sdl•ltspflege 
abgegeben abgegeben 

Mlaw 5 000 
unter S 000 - - 772 - -

5 000 10 10 000 
S000-10000 - - - - -

10 000 10 20 000 
10 000- 20 000 795 - 4185 3698 4382 

20 000 •nd more 
20 000 und mehr 5495 - 2852 - -



4. Refuse ,.,,,oval in th• producing industries Md hospitals 
4. Abf•llbeseitigung im Produzierenden Gewerbe und in tcr.nkenhiusem 

4. 1 Total ,.f,.. quantity $p/it up into~ ol indflstty in 1987 
- llNflic ,_ -

c.1 AIOllMlfltommen insgeumt : . • ~. w~ 1917 
-T--

...... "'°""' --- ltlUI pritnMyend 

..,.,,,,,.. o1 mun 
.., .. ""° ,_ ....,...,. 6nndla ol industty 

apalfOOds ,,,__,_.,. 
~ ........... 

industry industty 

Aa11811•"'*-n 
Clevon.-fielen..,,ClieW~ 

~ruppen GnlftdMolr. .,,,,...,. .. ....,._ 
unCI l"rodut· .... produ. 

kl1•••rbe ..,...,._. lierendes ...... 6-ertle 

Building Nbbl«. •av««I 8nh. 
tWd INNk-up ffbris 

a.usctiun. llodeMushub. StreBenaufbruch 26178 368 1Ml503 372115 73113463 

Fumaa slag. rumble fnJm m«•llurglUI 
plants •nd foundrias 

or-usbrudl. Hutlen· und Gie&er9ischutt 197593 1759C3 4182 5CM 

Moulding and.~ and. dust 
othar solid m-ral ,..fuse 

Fonnund. Kemsand. Staube. •ndere 
fate miner•lische Atlf•lle •847 474 2414 855 204211 16 370 

Ash. slag. soot fnJm combustion 
Asc:he. SchlKlte. RuB •us der Verbrennung 14 108 63' 9C3 214 24218 2385C 

M«•llurgte•l sl•gs •nd dross 
Mmllurgische Sc:hlacten und Kratzen 5 271 229 5 253 932 14978 -
Met•l-ste 
Metellabfalle 3 209030 805029 1453 951 33369 

D•id•s. hrdnJ•idn. radioactive wute. airs. 
other solid production-sp.cific refuse 

Oxide. Hydroxide. Salze. radioaktive Abf11He, 
sonstige feste produktionsspezifische Abf•lle 238 185 228 013 5124 -

Acids. lyes. sludges. l•boratory ,..fuse. 
chemical ,..sidues. d«ergents. other 
/;quid pnJduct1on-sp.cific refuse 

5auren. Lllugen. Schlamme. Laborabfalle. 
Chemikalienreste. [),iergenlien • .onstige 
fluuige produktionsspezifische Abfalle 1 354 507 1076141 1n124 11 

Solvents. paints. ~quers. glues 
Losungsmitlel. Farben. Lack•. Klebstoffe 208 777 136 283 33962 622 

Mmerel oil ntfuse. oil sludges. phenols 
Mineralolabfalle. Olschlamme. Phenol• 901 345 812 291 174218 50732 

Ptastte. rubl»r and :extile refuse 
Kunstoff-. Gummi·, Textilabfalle 331405 124124 4011 1481 

Sludge fnJm w•t•r conditioning 
Sc:hlamme aus wa-reufbereilur.11 226 543 57364 1386 171 

Othe' kind• of .,uclge includmg 
-age t,.atment 

Sonstige Schlamme einlChl. Abwa-rreinigung 2936451 , llO 516 37084 1580 

Industrial -re .;miter to houHhold refuu 
(titdlen and untHn 11:,.pl. m1,1a ff'Om 
•mploYHS' f'OOmS. •-pings. gen/en ,.,UH) 

Hausmullihnlidle a-rbubf1lle (KiicMn- und 
it.ntinenebfelle. Abfille 1us hlegsdlafls-
um.rkUnflen. it.hrichl. G1rtenebf1llel 2490023 liOt 254 147137 141 011 

fla/IM Mid Urt/boert/ -lte 
Papier· und PappNbfllle 375151 75014 2111 ,.. 
Othe' organic wait• 
Sonstige organitche Abfiille 2 727 173 717 457 41224 102 .... 

Ho1P;r.l-1P9Cif1C f9fUH 
Kt1nkenh1uupezifi1Che Abf1lle 2•381 161 - -
Ofh•,refuH 
Son11ige Abfille ••2• IMO 155 170 

Tlltel 
""'9Nmt •n1200 '7110J11 uu• n•m 

11 

OllWr6-tchn 
olindvstty 

ilbrige 
ert.are 

Wiftlehefl•· 
llereictle 

M3517 

16264 • 
2 212 038 

13117 348 

2 319 

916 681 

4348 

100 561 

3791C • 14027 

152 045 

159122 

1010221 

•11115 

217037 

1118048 

23720 

3159 

21111• 
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..5. Public w•t111 supply •nd llffluent disposal 
5. Ottentliche Wasserversorgung und Abwasserbeseitigung 

5. , w.iw pnH/uction 
5. 1 Wesaergewinnung 

YHr fol•/ ,_,~,.. 

Mtd-11_,... 

mil!.,,,. I " 
J9tlr iMgapll Grund· uncl 

OuellwnMr 

Mill.ml I '!lo 

19&1 1476,9 517.9 39,8 

1975 1484.3 MO.O 43.1 

1979 1 533.7 541.8 35.3 

1983 1475,9 574.7 38.9 

1987 1 435.2 567,0 39.5 

Nntf#rnr. 

"""- ,,,. I " 

ut.rfillr81 

Mill.ml I '!lo 

329.1 22.3 

282.4 19.0 

264.5 17.2 

224,1 15.2 

243.6 17.0 

• c , Supply r•t• •nd groups of purchaets 
5.2 "·~!'SOrgungsquote und Beziehergruppen 

,,.,,.,,,,,,,,. 

eonn«radrC' 
YHf IOl•I ltwpubhc wpplyrtl• 

_,.,,,,pp,., 

"""·,,,, "' Einwohner 

.,. die 
Oflenthche 

Wer..- pl'fHluct10n 

olwluch 

Mrrdlftl 

.,ountJwer..-

"""·"" I " W~nnung 

davon 

~ 
G~ 

Mill.ml I ... 
373.3 25.3 

365.5 24.5 

471.1 30,7 

434,5 29,4 

395,5 27.6 

IOl•I 
llotn•llold• 

m111.m1 

Versor-Jahr ir199 ... m1 w ...... 
gungllqOUle in19 ... ml 

~ .. ,. wrsorgung 
•ngeschlosMn 

Moll.ml ... Mill.m' 

1169 17,040 16,134 94,7 1 328.0 839,3 

1975 17.177 16,445 115,7 1 341.4 807,1 

1979 17,017 16,474 911.8 1 449.6 863,5 

1983 16.837 16.347 97,1 1 373,3 907,4 

1987 16,712 16,305 97,6 1 342.0 910,0 

.,,,.,.tram /tA•s 
__ ,., 

°' stotag• baS1ns 
_,,_,,,. I 

" m•IJ.,,,. I "' 
See·bzw 

Rua- T•lsprerrenw•sw• 

Mill.ml I '!lo Mill.ml I "' 
186,6 12.6 

20.3 1.4 176.1 11.9 

55.7 3.6 200.6 13,1 

28.1 1.9 214.5 14.5 

8.2 0.6 220.9 15.4 

wat•r d1srnbut1on 

ofwtl.Ch 

..,.,., 
COMumpt10tt 
,,., mhab11anr mdusrry Ollt#r purcMs"s 

-Illy ,,,,.. mill m 1 

WHMrtbgAbe 

Clavon •n 

w .... ,. 
Wrbr8uch gewertlliche 110nstig1 

je Einwollner Unternehmen Abnehmer 
undTtg 

Liter Mill.ml 

14U 488.7 

134.5 534.3 

143,6 495.8 90.3 

'52,1 383.7 82,2 

152.9 361,5 70,4 



~ol 
~ tottMCfft/ ,,,,,.,,.,.,,u ro ,_public~ 

Yur froUI} ~""'-" --tau/ ol ,,,,,.,,,,.ncs 

1000 " Anl9il der •n 
-~ion 

Einwollner enanchloa•n•n 
J8tlr inlgeuml E.._._,.,. 

dlnE~n 

~ 
11100 " 

1969 17040 11.9 

1975 111n 17.6 

1979 17017 19.1 

1983 16137 91.1 

1987 16 712 92.3 

11 .,,,.,.,. ,,,,__,., •nd ,._.,.,-rs 
11 a-trennt• Scllmuu- und Regenw-rt.nile 

5.f Public sew•g• cl•rific•tion p/•nt& 
5.4 Offentliche Kliranlagen 

1111teb11anrs 111heb11anrs connected to 
Year trot al} -•g• t:larif1t:e11on plants 

1000 I " 
Einwoll,... An Klilr•ni.ven ange-

Jahr in...,nt gesdl'-"9 Einwotiner 

1000 I "' 
19119 17 040 12 653 7',3 

1975 17 177 1•ae M.3 

1979 17017 1• 822 87,1 

1983 111837 1512• 88.8 

1987 111712 15 328 11,7 

13 

~·ot--IOIM let'l/fll ol m. ,.,. sysr.,,.,, ~ 
_,,. sysr.,,, 

-h - rotM 1-gth 
oltM-..systrm 

.,,, 
" 

AnMi1 der T,..,,,..,..h-

...... --~- IMion 11 8n der Linge 
-inlgeuml dnlt8n8!-....,._.., 

.... " 
«1355 36.5 

51693 «1.5 

5930' '1.1 

65548 43.2 

69711 43.8 

• Quantify of the ci.afl8d .--age 

clHnedm 

IOI•/ tn«hanical plents with b•o· 

plants fog1c•I or oth•r ,,,,,,,.,,,..,,,,.nl 
rooom' " Menge cln gereiniglen Allw .... rs 

d8von ger;-inigt in 

Ani.genm11 

inlgeNmt _.,ani1ehen lloologildler 

Anlagen oderlOftstiger 
W9ilargehender 

llahandlung 

1000m1 "' 
1902321 50.• •9.6 

21126262 56.2 •3.8 

2879709 25,9 7•.1 

2S15.a3 7.7 12.3 

2815 238 3.3 96.7 
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6. Water supply anci elf. t disposal in mining and processing industries 
6. Wasserversorgung und Abwasserbeseitigung im Bergbau und Verarbeitenden Gewerbe 

6. 1 OUMtity of w•ter $p/it up into typa of water 
- NIOO m' -

6.1 Wuseraufkommen nac:h Wauererten 
-1000m1 -

YHr 
Owntity 

olwlllch 

-ptOdudion 

ofwllicll 
of_., ,,,,.,,,..,.,I I I rot•I l»nt _,, surf.a ,,,,.,. _., _., 

Davon 

Eigengewinnung 

Jahr W-r· davon 
euftommen 

I I I 
ZU· Ober-

ummen Grund· lifer- Quell 
'*'-'· fihrat --· -ser -· 

1969 6090323 5297 758 2 192 043 399025 2 706690 

1975 5599255 4844447 1 702182 478434 17477 2646 352 

1979 5fl12 443 5 127 744 1629640 427 765 21 548 3084 792 

19&3 5 127 178 4607 442 1693 382 423392 H825 2478 843 

1987 4587 292 4 074 102 1263595 385457 11 441 2 413 609 
..__ 

OCIU"*PfKU~I 

of wlllctr 

IOU/ hvmthe I from 
pubic other 

networt sourctts 

Fmndbezvg 

davon 

zu-
-dem I von 

l8Rlmllfl °"-:Uidlen anclerer. 
Belrieben 

792 565 

7541)()7 443 599 311 208 

684699 379658 305041 

519 736 312492 207 244 

513 190 301 809 211 381 



7. Accidents in storage .nd tnnsport of wllt•-cont•minating substances 
7. ugerungs- und Trensportunfille mit waaergefihrdenden Stoften 

7. 1 Acade.7ts in.,.,... Md ,,.,..tilia o/ ... r.nca in 1W llltd 1911 
7.1 ~ und Stot'fa1.,...n 1W und 1117 --_ .. __ ..,_ .....,.,_,, 

a..--. ~ 
............ _ .. , .. 7_ 

°""""':. 
--.< -...- ,,,,_ 1-,...,. 

I ............ ....,,,,, --,_ 
,.., 

i -~ Unlille--- 0.- 1117 lmill 

............. s-. ....... ....... HeolOI 
Allol. .......... E- -- ""' Doeeel-

-..... 

I 
...,.._.. 

bllfl· 
11tt911- --,. 1117 ~ ..,,.... ...... ....__. 

....-.... 
Aco•na total ttumW 
um.lle ....... mt Anzahl 115 546 23 317 19 124 

indfldrng 
Mrunter 
.,.,,,,,.. of~ not intlrurftl _tribe, 
binerlei Angelle "'' Stoflmenge Anuhl 16 110 5 56 1 29 

A«it#nts with indlution of tM 
quantlfY of substanc. stond number 

Unfalle nut Anpben iur 
gelagerten SCoffrnenge Anzahl 339 301 14 207 1 61 

Storwl quantity of substance 
Gelagene Stoffmenge m> 17 011 6050 112 5544 ... 100 

A«idents with indlC6t1on of 
lost quantlCy of substance number 

Unfelle mit Angeben zur 
•~nen Stoffmenge Anzahl 455 413 t8 274 11 91 

Lost quantity of subsrance 
Ausgelaufene Stoffrnenge m• 1 519 554 12 272 136 118 

A«iHnts with rnd1cot1on of 
1Ko11orwl qwntJty of wbf"tance number 

Unfelle mit Angaben zur 
wiedergewonnenen Stoffmenge Anzahl 300 269 11 192 1 49 

R«o11orod quantity of substance 
Wieder..-nnene Stoffrnenge m• 911 259 4 197 3 50 

Actit#nts with rnd1cot1on of non-
IKOllOrH quantity of wbstanc• number 

Unfalle mit Angaben zur n1cht 
~oderg-onnenen Stoffmenge Anzehl 196 112 I 120 5 31 

fkn'"'KOllOrod quantity of substance 
Nicht wiederv-onnene Stoffmenge m• 208 74 3 44 3 13 

-·..-~ 
-..... ..... -V--......... 

18 

• 

4 

121 

10 

15 

5 

4 

6 

11 

15 

llO lltflllCallOlt ,,,,,.. 
-·antt 

-Angm. 
de• 

Scollart 

15 

5 

I 

9 

9 

1 

5 

1 

5 

0 



• 

16 

1.2 Al:cidMt:s in ,,.,,..,, Md ,,,,.,,tilia o1..-r.ncas in ,,. Md ,,., 
7.2 Tqnsportunfille und Stoffn.....,. 1• und 1117 --_ __, .. ,.,_ 

~-aw-ia u... ---- -..- ,...,,,., ,,,., -- -~ -- -~ ,,. I ,., - -- -- ~· .,,._,_. 
Unf811e11111- Devon 1917 lmit) 

eefiltltdenden SIOlfen RohOI. ~.., .,._.., Heizol 
Mertmet Einheit -- _.., Altol. orv-· undOinel-

I genischen tr8fl-
ltqft- -... niKhen ,. 1917 SColf9fl ll""9n llalfen Miner8kll- Verbin-

produlbon dungen 

A«identS rout -mw 
Unt•n. inlgeumr Anl•hl 247 2'9 12 ,,, 15 rs 
including 
derunter 
quaf'lftty of subst•nce nCtf indiulftl -""'-' Uinerlei ~be zur Stoftmeno• Anuhl 43 42 5 27 1 3 

A«i*ntS with indlUllOfl of,,,. 
quantity of subst•nn ,,.nsponftl -""'-' Unfalle mit Angabe zur 
beforder1en Stoffmenge Anzahl 130 1110 7 4S 5 9 

T,.nspon«I quantity of substance 
Beforderte Stoffmenge m• 22358 12 323 20 9516 1157 1 270 

ACCl<Wnrs wrth md1c1t1on of 
lost qu•nt•'J..:f subst1nce numtwr 

Unfalle mit gaben zur 
8'1Sge1.ufenen Stoffmenge Anzahl 190 171 7 99 1' 12 

Lost qu•ntity of substlnce 
~ufene Stoffmenge m• 200 24<1 10 13' 20 41 

Acci9nts wtlh md1c1r1on of I 
I 

r-.co,,.rfif ~nt1ty of subst1nce numNrl 
Unfalle mit aben zur 
wiedergewonnenen 5toffmenge Anuhi 1 97 93 5 51 8 7 

R.cov~«I qu§nttty of -~ubstlnce 

I Wiedefg-onne11e Stoffmenge "''' 118 89 8 ,. 5 6 

Acudents ""'''~ md1c1:1on of non-
r-.co111tr«1 qucnt1ty of subsl1nce 1numtwr 

Unfalle mit Ang~ben zur nochl 
W1edergewonnenen S1offr.1enwe Anahl 94 86 3 44 7 6 

Non-r.coveretl 01uar;r,1y of substance 
Noc:hl woedergcwonnene Stoffmenge m" 68 1()9 1 85 11 1 

8. Investments for environmental protection in the producing industry 
8. Umwettschutzinvestitionen im Produzierenden G11werbe 

I. t lnvntmMt:s for •nvironmMtM prot«tion in 1H5 •nd 1!1116 
- 1.000DM-

8.1 Umweftschutzinvntitionen 19'15 und 1• 
-1000DM-

~ 
Ml.n 1roup of 1tldu1rry 

1 • IH5. II • INll ,,,,., 

WirtKMfl"'-upeoruape 
a • 118S. b • 1186 insgeNml 

,.,., 
2J07177 ~ • b =--of which 

darunter 
p'1m1ry 11nd produ:lf f:'ods mdulll 

730535 Grundllofl· und Produ ion19uter1n ultrie • b 1167184 

e1p1t1/ gou'1• producmg mdustry 
231 394 1 .. 11ellitoon1guter produroerendes ~rbe • b 197 064 

commodity good• prod,.,ct~:J indultry 
48 216 Varbr1ueh1guta• produioerel'den ~rbe • b 66M3 

I food •nd 1ftrn•·lu•ur1es mdultry 
3A 35C N11hrung1· und GenuBmit1elg..wertHI • I b 37 883 

lntrnt,,,.ntl for •n"'"'''mMt•i prot«t1on 

1Pltl up .,n10 

- f9fuH I pro1«1t0t1 I no1H I ..._,. 
,.mcv•I I ol Wlt•rs _,,,,,. •w 

ln-itionel: •ur •Jm-ltsehUU 

davon fur 

I 
··-

Atlfall· I <>-••H' Urmbe· 
lleaitigu~ Khuu Ump•ung 

111'13 m:ut 121 lil=t 
111 '14 IO!i060 12147 

40 133 182 9S4 59027 
43510 194 1C7 45 24~ 

3435 19842 23 ;;73 
4 9Cl8 33850 171127 

3854 14 558 8M5 
8 !'.12 11 596 8022 

, 538 19 979 2900 
642 27 355 1885 

hi 

17 401"1 ·-2 71 

488422 
384 324 

1 
1 
84445 
41424 

229!19 
30 811 

9933 
8320 

" 
6 

29 

359 

37 

34 

22 

28 

26 

12 

ftO-flOn 

ol rh# --
oflne 

Aftoabe 
der 

Stolllrt 

2 

-

1 

1 

2 

1 

-

-

-

-



9. T,,lffic 
9. Verkehr 

:I., lfoH tr.tfic .ct:idMr. Mid tMir ~ 1170 - 1•1 
•. , s....a.nvertehrsunfille und ihre Folpn 1170 - 1117 

..... I _,. 
... ..,. 

plectn'' 

..... ,,,.111 I ...a.rti.111 

.i.hr 

von Oruc"-fl•n'' 

1970 107 737 41510 

1971 103 364 40705 

1972 109 451 39 49!i 

1973 101 215 36681 

197• 97 153 33 557 

1975 94458 JS~ 

197E 108 991 39863 

197"' 119 599 44494 

1978 125 •16 45335 

1979 129 133 44981 

1980 138 555 48096 

1981 139 831 47000 

1982 142 330 48321 

1183 108 669 41 975 

1184 105990 41 260 

IMS 94374 38381 

19811 980M 40851 

1117 11 727 40798 

t) M from tlU Wllltour tnlfHmM «c1t#n•s 
,, lb 11M otm. leptetluntill• 

koHttu 

olthnttMdl 

,,,,,,_,,,,.,,,...only 
t«•R"'fl bodily 

SI ..,.,,., __, 
·~ 

Unfelle 

dlvon"'" 
nur~d•" 

insgeurm 'ersonen· 
Kh-em I Bega-

Khaden S.Ch- tell-
Khaden ectt.clen 

336 128 1e&ln 42870 186881 

316 694 101 21:; 42856 172 625 

32•872 101 312 47634 175926 

306 7'1 93 216 .. 680 168 845 

287085 87 254 43456 156 375 

290914 86602 43 361 160 951 

333 569 93159 55195 1M 715 

361 466 19049 65044 197 373 

386478 17 212 75 539 215 727 

400984 93468 80646 Z'.6870 

412158 98311 18340 226 3{'7 

413998 93810 93021 227 167 

409471 94096 16555 218 820 

446326 97886 52 758 295"82 

48133J 93749 53 501 33( 063 

41i2 124 81 4(15 51350 359369 

521 25!'i 16313 52524 382 338 

541 715 11 764 50711 M190 

17 

Vctnns 

oltheH 

I t«dm,; bHftl ~ s/l(lhtly 

~ 
;,,;utN-ns 

Verunglr.dte 

ct.VOii 

I insgna"'t Schwer- Leicht-
Ge!Olete 

verletne 

149631 4632 44011 100988 

141 "8 4386 41604 958&8 

1'1 518 4236 42 210 95072 

128 288 3690 38624 8597' 

117 561 3162 35949 78 •so 

117448 3 257 37 367 76 824 

I 125476 3 21J4 39781 12•11 

133 090 J 225 41 746 88119 

129588 J 203 40606 85779 

122956 2681 38359 81916 

128813 2185 39398 16530 I 
122 846 2497 374:!9 82920 ' ' 
1726!:.3 2521 37 817 82 315 

121678 2608 39204 85866 

120551 2182 35470 82899 

103 718 U92 29342 72684 

110416 1807 30521 78088 

105363 1 544 28346 75473 
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f.2 lloMI tr.tfic KtidMts Md wictims ,,,, - ,., • ,,., .... ol,,,.. 
1.2 Stnaenvetltehnunfille und VerungNclcte 1•1 - 1917 nech Str.&enarten 

K11td ol rntttntt 1511 1Ml2 193 1"4 l.S I 1S'l6 1517 

Altdes~s 1•1 1112 1913 198' 1905 I 1986 1987 

_,...., .. ,.... 
........... Art 

AcridilftCs with bodily lniulY 

Unfellemil~ 13110 M096 97• 93749 81 405 86393 81 764 

ollheR 

devon 

ir.side pi.as 

innerflllltl von Oruch.rten 119850 19998 72687 70019 60222 63499 59099 

outside pl•ces 

eus.m.lb von Ortscheften 23960 2• :198 25199 23730 21183 22894 22065 . • Acci*nts wtrh unous p,,,,,.rry d•mage 

Unfelle mil sch-rem S.chscheden 93 021 96555 52758 53 501 51 350 ·~ 52• 50 761 

oftMH 

devon 

inside pl•ces 

innertlalb von Ottsch11ften 69981 72 332 35982 35971 Joi 152 1'567 32 628 

outSIH pl•ces 

euBertl11lb von Ortsch1ften 23040 2• 223 1&n6 17 530 17 198 17 957 18 133 

VICttms 

Verungludte Personen 122 8'6 122 653 127 b78 120 551 103 718 110'16 105 363 

offllrll1ch 

devon 

/tilled parsons 

I Getot11e 2•97 2 521 2608 2 182 1 692 1 807 1 544 

H'10usly m1ured parsons 

Sctiwerverte111e 37•29 37 817 3920' 35•70 29342 30 521 28 3"16 

lltghtly m1ured persons 

leictotveri.ute 82!!20 82 315 85866 82 899 72684 78088 75•73 • 
,,,, .,..,,.,w • .,, 
-~ 

Acl:1''entl wtrh bod.ly lfl/UfY 

Unf1He mil Pel'IOnentc:heden •066 3167 • 105 •OtlJ 3583 •351 •'46 

Vict1m1 

Verungluc:lrle Pert0nen 8219 6092 6525 6007 5503 6".39 6862 

olt"-H 

de>'Oft 

lttlled parson• 

Getotete 200 176 212 152 137 170 128 

Hnou1ty m11.1red persons 

Schv:erverlellle 1&99 16" 1 795 1 539 1 397 1 587 1 662 

1/tghtly m1ured personi 

Leiehtverletz1e '420 •212 .S18 •1HI 3 96€ •682 5 072 

Acc1den11 11111th Hrto1.11 property d•m•g• 

111183 7 371 6958 H90 

------------



Cont. 1.2 ROM/ traffic act:idMts and tlktims 1911 - 1911 as per ryp.s ol nMds 
Noch: t.2 Sir.&enverltehnunfille und Verungliidrte 1911 - 1917 wh Stnlenarten 

ICllHlof~ ,,., 19111 ,..,3 ,,.,, 

Aft des Na.:hwe•IH 1•1 1912 1113 19M 

_,..,.,,... .,, .... , Ii ..... 

AcridMts with bodily in;uty 
Unfallemit~ 19266 19281 19876 1909E 
v.anns 
VerunglUclta P'wsonen 26'116 26329 2703.' 25732 
oft1-
dmvon 
kilMd penons 
Getallta 128 700 189 592 
AriousJ',• in;ured /»'SOM 
SdMerveri«zle 8167 8046 8250 7505 
~tghtly infur.d PMSOflS 
Leidl"'9rletzte 17921 17583 ~8098 17635 

A«idents .,,,,;,h unous p~ flanyge 
Unfalle mit ICh-em Sachsc:hade" 17324 18034 10603 10444 

.,,,....,,,.,. 
8Uf l.Mldstl.S.n 

Awdenrs With bodily in1urr 
Unfalle mit Personenschaden 24296 24642 25625 24533 
V1C11ms 
Verungluc:lne Personen 33048 33 210 34615 32642 
of these 
davon 
tilled p.,-sons • Getotete 845 810 876 739 
ur1ously in1urwd persons 
Sdl-rverletzte 10 726 10 763 11324 10 065 
slightly in1ured persons 
leietotverletzte 21 477 21637 22 415 21838 

,1.,:c1dents with serio"s properry l"'fm•re 
Unfalle mit sch-em :>echscht·~.: n 19 019 20341 11 7.:.6 12152 

•louin»d; 
.... Kreiutr.&en 

Accidents with bodily m1u."'( 
Unlalle mit Personenscheden 9049 9406 10158 9566 
Victims 
Verungludi1e Personen 12135 12 570 13 504 12 542 
of these 
davon 
tilled persons 
Gelotete 342 330 344 287 
urioul/y ifl/ured persons 
Sdl-rverletzte 4069 4363 4834 4060 
slightly injured persons 
leic:fltverletzte 7 724 7877 85211 8195 

Aaioenrs with urious propetty demege 
Unfelle mit llCl!werem S.Chschaden 6910 7401 •414 4394 

_...,,.... ..,,...., ... .., ..... 
Accit#ntl with bodily m1urr 
Unf1lle mit f'1rsonensch1den 37 133 36800 38122 36536 
Victims 
Verungludne Pert0nen 44 728 44452 4!' 1117 4311211 
ofthe11 
davon 
killedp-n1 
Gelotetl 482 505 487 412 
1e,,ou1ly m1u""1 persons 
Sch-rverleute 12111111 13001 13 201 12 301 
1/1ghrly m1ured fHrlOnJ 
Le1chtvtr"9Ule 31 378 30946 32 309 30915 

Acc1den11 wit" UflOul properry tJ•m•g• 
Unf1I"' mit Khwerem S.ChKh•dtn 40 704 111052 111140 

19 

t"5 I ,,. T'97 

1915 1916 1917 

16 789 171164 17 337 

22402 23978 23320 

460 486 417 

6247 6487 6167 

15 695 17005 16 736 

10000 10440 9627 • 
21191 22 943 21 813 

27 941 30461 29041 

558 596 546 

8346 8996 8228 

19 037 20869 20 267 

11 623 12 353 11 6(11 

8342 8892 8385 

10 735 11 468 10 927 • 
213 217 187 

3489 3459 3354 

7033 7 792 7 388 

4420 4472 4289 

31 500 32 343 29 783 

37 137 38 070 35 211 

324 338 2116 

111113 lff2 81135 

2!1950 27 740 26 010 

18339 17 7119 17 269 



20 

I 
l.S.-0 r-

,_,,, - -~ ......, 

I 
Ud. ....,,, 

I ~ .... ~ -
1 1971 l 7027056 6C!i0 152 
2 1979 7'111717 IM0029 
3 1980 76&9404 7054445 .. 1•1 7762628 7247 735 
5 1912 71166890 7 357 563 

• 1913 796:ST7 74731111 
7 198' 1092€ 7631960 
I 1915 1212 344 7771.a 

• 1916 1422426 1049180 
~o 1917 1642 391 1321395 

-

f.~ AmOfl'lt ol motor "9lticles end motor 
1.3 a..tMd u ICnlftfahrnugen und Knftfahr 

--.Sobl.g~ro-

I 
-.qodn ----- ~' - - an 

~ ltr8ftf8hrnuge 

IC.raftl'lldar einKlll . ...._. I 1Combin8tions· 
~ .,lift••" .. """"•" •azo U13399 38fil09 

117 791 5736662 415617 
141 55' 5•150 4311311 
171 532 6013 912 462171 
196 '31 6073398 4861127 
21515! 6144017 511792 
226509 15253579 SMMO 
231242 15 35ot 742 5n321 
242599 6 ~59 21111 625956 
25029C 67601126 lillO 493 

A• / _,,_~al ;ht; G~ F~•l /161iw•Y •nd 9f Iha ~n F..,..I Fost•I Aurltont- - fl for wflich no 199dt..r1011,,.,,., as ISSU«l-21 •"""'9 others t• 
W'•k>hr.efahraugedl!fl>euuchan~1,;nclder~nllunclnpost-1JF.,,rnuge.furclielleinfllflrnugbrief..,.....ntwird-2Ju.a.W..tlnk~. 

Admm1st,At1VW 

Drst1..:t 

I Ud. Ver...itungst·mt 
Nr. 

' 
ICreisfraie Staclte 

1 DUueldort 
2 Ouiaburg 
3 Essen 
4 ltrefeld 
5 Monehengl1db11Ch 
8 Miillleim 1. d. Ruhr 
7 Ciblrhausen 
e Remschlid 
I Solingen 

10 Wuppenal 

ltreir' 
11 '°"'' 12 Menmann 
13 Neut• 
1.- v-n 
15 w-• 
11 Reg.-lel. Diil11ldarf 

divan 
17 ueiafreie Seidt• 
11 ltreitl 

ltr9ilfreil itaeft• 
11 AKhen 
20 lonn 
21 lt61n 
22 &AveftUMfl 

ltreise 
23 Aachen 
24 Ouren 
25 Erflkrei• 
26 Euallirchen 
27 Hlinablrg 
21 Oberblrgiachcr ltrei1 
21 Alllin-lerg. ltrei• 
30 f1llein-1Mg·ltr1i1 

J1 111et.-lel.10!r 
dlvon 

32 ueiafreil Slldt• 
33 KraiH 

ir:sgna.'Tlt 

284879 
225118 
2112 073 
1l0431 
117 66C 
92 419 
96389 
59114 
79047 

171112 

136883 
250824 
217 560 
139365 
2281ZJ 

2411707 

1 511946 
1727111 

10S339 
137 024 
4300IO 

12090 

131815 
125 240 
212057 
91901 

109 8811 
140 375 
143 658 
257 374 

11nM1 

7ol. 533 
1 210 30ll 

9.4 Amount of motOT whicJes•) on 1, 
9.4 8"4.and an Knftfahrzeugen•) mit amtlichem 

Kraft 

icra11 • .0.r .;~~' krett•;,.,;:::::r-- Parsonentrattw_n_ -
LelChttraflraaem age -- ---· 

10902 £29 590 
8'13 187 959 

10646 232 054 
3679 91180 
3167 97 76'1 
3446 75966 
3304 81691 
2156 47 611 
Jon 63&06 
7387 138107 

4082 108~3 
10644 203 057 
8140 171019 
U~3 112185 
1582 185355 

12111 2N21J7 

M1577 1245428 
311141 716 709 

089 15583 
5010 1125711 

15276 348 204 
3445 157 123 

5123 115 1117 
5085 100 491 
8'87 173 248 
3896 70097 
3142 89804 
8384 110147 
8024 118 08& 

11191 205452 

71 O'S2 104271 

21120 8134ijl 
.. 932 llO 712 

• 1111n1110ut wllieln tll the G'""'" llldlrel ft•1lw•Y '"d of IM German IH¥-1/ l'o1111 Authorir111 - I J •mOfl(/ oth•" urev1n1. •w.bul1nu1, f1,.bn(/1t/1 vth1Cl11. ,.,,. 
•J ottne Flt'Jlll\ogt der O.U.tcll•" lundltbahn und Cler Oeut.ldle" ~ - 11 u. • W011ntreflweg1n. Kranten-rlf!wegen. Fr.,.rwehrfehrr~uge. 



wllide tn11e1s• J from July '· ,.,, _ ,., 
nupnhlngern•J .... 1. Juli 1171- 1117 

.,,..._,,..,.,,.. ..__. 
.,,_ .__ -~--- -. _,, 

~-- -..a - - -olfa« ._,._ .,..,_., .......-_., .......... ~ ~--- ·-•-llictwigw L ............ 
L.1- L.ilomrill- Zuo- iitatigeltf9fl- lllit--'*'-' .......... -.cN..Obo- _._ flllW-..1' ~" 

217153 151C1 203445 33115 •125 
311 050 11537 205116 37 206 •1112 
3213'2 17079 20&1• 41791 ... 
330327 17 217 20l 13" •G GOSll 
321111 172'9 205"9 151548 ·-322630 17071 20l572 56563 M771 
321M2 11a 20IOl3 12109 ... 
321117 11709 207112 •C20 tc'97 
32505& 11520 208119 70942 11534 
327226 Ul760 210300 7Se& fJ70U 

- ~ ~~11,,-tn---Sourm: IC,_,,,.,,,,,~(~l..._ol TtenspartsJ 
L" .... .u.rr ...... Feue,..,,rf•ll<nuve - - - Ouelle: ~111rt-e....-.. .... 

July 1!M1.ubdivided into Mlministr.VW dist."icts 
Kennnichen em 1. Juli 1987 nach Verwaltunpbuirken 
olllQal _ ,.,.,. 

.,,_ - _,,,,,,,.,,,,.,_ 
,~ ~-01 

an _,,~llUS - "9hcln" 

flllfJeuge -
Uvon 

fl'.ombirtlfion•- Krlflomnibl. '" Llstt.-.flw191n T Zugm11cllinen I ubrigl Krlfr-
krlflwlgen einfdll. Obuuen I I flNnu~·· 

27 319 593 12 557 1382 2M6 
15977 3"1 1724' 1 732 1972 
23517 •SO 11 l09 1300 2797 
1181 205 4'703 ll06 1 070 
IUll 255 5374' 1127 179 
15"<1 116 399~ 855 1°" 
U10 227 3•57 •72 728 
5359 135 2172 ""' "87 
7903 205 3315 365 176 

111270 311 7333 l30 1 SO.. 

IMO 203 5241 1118 1 22• 
2111' 21)6 10tM 2311 2 3"11 
1?211 371 11'4 4'025 1593 
10 507 24'3 1157 1222 1356 
11821 515 7199 11972 2171 ... . ... 101 •75 31M1 ZZ1G 

127 581 2191 '3131 12'3 13W 
711057 '531 375..W 25778 1199 

.... ,... 013 121 ~ 309 
11920 292 UIO 165 1711 
31801 • 004 211G2 2132 4' 17' 
72'1 2112 2856 II.) "" 
1330 27d 1039 2•2 11-' 
1271 VO • 4tlll ••3 1217 

111212 334 79e!I 3 715 202I 
1153 250 3"7t 8515 ~1 

U52 212 3911 '752 IH 
1,G1 2111 10.2 1317 1~ 
13202 118 "725 2037 1311 
220l2 375 1• 71121 2• 

1M•1 4'190 71071 '1117 ,1212 

IUtt 190ll 32390 '205 7915 
13120 227• "3111 37392 11 317 

prOfnll«lwo'*ml m.chm111 - - - So11rr11: "'""'"""·l11nd11Hml (Flltlllfll lu-11 of Trt1n1PO"'' 
NIDllf811rwnde Artleit9mnclli11111 - - - Ouelle: K18f!t1hr! lundeNr~I 

21 

......_ ._ __ - -..- 1.s.... --- ~ No. .....,._ -
~ 
~ ...... mil ICnflfmtw. Lfcl. 
~- •a.:....., Nr_ 

llllwll!lidlen 

531 779 -~1 1 
539m& 310271 2 
551155 33250C 3 
'71135 350229 • "3411 3171'2 5 
«>3 995 3113475 I 
3&Cl15 ate 1 
339371 •11~ I 
291 i12 '3" 1115 9 
253m ~1126 10 

e 

""'°' lf9lrcle ---1~ _,.,.. r.ootl- No. 

Ktlftflllr· Kr1Mlllrnuge Ud. 
aupnllinger JI 1 OC.O Ei-"ner Nr. 

I or.. !IOI 1 
1100 G9 2 

10125 "° 3 
5174' 510 • 5802 "'51 :i 
374'5 tA5 II 
3810 '35 1 
217• '89 • e 3731 '" I 
1597 "° 10 

1090S 521 11 
10173 523 12 
9 967 534' 13 
1181 531 14' 

13111111 5'8 15 ,,,,.. - ,. 
11 251 '14' 17 
MIGO 132 11 

'190 "° 1t . .,. OCI 20 
11'63 '10 21 
3700 r32 22 

1120 "83 23 
7731 121 2• 

10530 522 25 
I 7"3 fA8 ;u 
7ft4 IOll 77 
1614' Ill 21 
1115 1711 21 

13 2')' 13~ '° ..... 117 11 

21222 •71 32 .,,. 132 33 
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is- u .......... - o.mu 

UC. Vs ti ..... iirt Nr. 

~Slidla ,. loftrDp • ~ • ....... 
&..-

» ........ 
• c:o.teld • .............. 
«I ~ 
41 W-.doff 

a ............... 
'-

-~ llniahieSUdle 
cc ICl9iM 

ltNilfqie Sr.di 
C6 .... Id 

iltr9ile .. GUteflloft 
41 H9rford 
Cl HOaw • LiclPe 
l50 Minden-Liibbede 
51 hderbom 

u ... .a...,....... 
*"°" 53 lnisfraie Siacft .. Kr.Me 

KrMfreil StMle 
16 lodlum 
Iii Donmund 
57 t'o11Pf1 
II Hemm 
Iii Heme 

~ 

IO Ennepe.Ruhr-Krei1 
11 ~eil 
12 ~lr•i• 
13 Olpe .. Siegen-Wmoenstein 

• Sont .. Unne 

'1 ....... Anllllert 

*"°" • ~Beadle 

• IC..-

,. 1 ............ , ... 
dlwon 

71 ....,,.lelidte 
n IC..-

....... 

.....-
... 

111415 
123770 

1521511 
12002 

217752 
2Clllln 
1217fl0 

, 11-187 

2'7C93 
179274 

15002& 

!!il20C 
133657 
7'793 

173979 
165835 
122 861 

•JK 
150026 
139329 

171779 
259951 
•554 
IO 5!>7 
71771 

1712tl6 
13'519 
211302 
14121 

162175 
139221 
111122 

1710• 

mm 
1 on1c2 

·--3404124 
4113114 

Cont •.4 Amount o/ motor welticles• J on r, 
N.>Ch: 1.4 a..t.ncl.,. Knftf ........ •) mJt emtlichem 

~.h'N~Mllt 

-·..--·~ I _.., Mttl..,...,,,. _,,_ I - Kqft 

I ~ -.cN. Km!rallem UNI I 
i LeictGI•"" idtrn I ........... -...." 

2574 CS 195 
con 100 717 
4319 •1e& 

40&2 117 752 
21171 70525 
nm 2C75IO 
7323 1!50 711 
4471 100082 

.. ,, .. .... 
,, 0~5 2CC058 
30089 196650 

5209 120603 

5783 129 225 
4671 106 902 
26'9 55902 
'401 138048 
5387 128 077 
4455 9'1460 

14155 m211 

6209 120603 
29346 652 614 

6586 143268 
1607 214 905 
3875 81115 
2715 66833 
2496 60765 

1328 1CC 923 
44!l6 103 963 
1512 173 058 
2350 51 IMO .... ma 135 
6145 lOl 761 
7407 1G2 720 

••1 1420'• 

:252'9 liGUll 
43302 1153800 

111• 171111121 

129270 2790"51 
1a110 3970 3e5 



23 

Jfllr 1'87 subdilfided into ...,...,,.fiw districts 
ICennnichen •m ~.Juli t•7 MCh Vennltungsbuirbn 

,,,,__~ -- -~· --- S...• - ,,. ........ ..,., _, _,,,,,,,_, ~ t.(1()()-....... No 

an lftd.-...-S - - _ .. 
felvnuge -- 1tr8ftf .,,,_ Kraflf•h~ Lfcl. 

KonillitlMiol •· l(reflomnibuae ubr;g. Kraft. .............. ;. 1 000 E1-ner Nr . 
Zugmadlinen ....... " 9in9chl.~ r.hneuge" 

3659 54 1183 549 394 2295 .. 31 
1114 157 4169 134 152 4736 422 35 

12330 346 5305 1902 1372 7027 465 36 

11376 371 11860 10911 1249 13525 493 37 
7757 195 3305 7324 825 7924 517 381 

21 762 1147 9371 4312 2703 15087 478 39 
111131 450 7 276 12153 1625 15009 542 40 
10535 209 41169 11148 1161 10016 525 41 

11117 2421 um 47140 10111 15111 4IO 42 

24103 557 12 057 3085 2618 14058 450 43 
117 564 1172 31 481 44055 7563 61 561 505 44 

14248 235 6687 1 544 1500 7744 500 45 

14 353 382 8370 8485 1606 12677 585 46 
10157 350 5416 4253 1 208 8755 596 47 
5 17!! 221 2954 7 267 621 5329 533 48 

14n1 332 6395 6332 1 700 12 299 538 49 
11 764 234 6593 12 299 1481 11 970 595 50 
10070 236 4566 8084 990 9501 528 51 

11242 1 llO 40111 41214 11111 U27• 554 52 

14 248 235 6687 1 544 1 500 7744 500 53 
66994 1 755 34 294 46720 7606 60530 564 54 

13068 367 5951 759 1 780 6364 451 55 
20295 506 10 543 1 774 2428 11475 458 56 
8126 239 4 388 798 1 013 4587 484 57 
5949 131 2 827 !470 562 4551 485 58 
4929 213 2 417 271 687 2580 420 59 

15284 295 6416 2 344 1 676 8 291 534 60 
11 700 270 5441 7 357 1 292 9724 518 61 
19 978 533 7 886 4114 2151 10621 525 62 
5513 184 2 582 H69 491 4252 525 63 

13 213 288 5763 6091 1 391 9816 548 64 
11043 312 5020 7 509 1439 10 599 520 65 
14467 387 5927 3102 2112 91175 474 66 

Ullll 1725 •181 ·- 17022 IZUI '93 87 

523117 1456 2111211 5072 1470 29557 458 68 
11118 22119 311035 33 186 10 552 112978 518 119 

-- 187'0 mm Z10IOO n10 411129 I03 70 

2M7IO 7052 140MIS 231H 32 0111 141 8l9 4119 71 
3115 733 1708 1811330 187 131 45737 309 287 529 72 



e 

24 

10. List of LDS-public•tions in the field of environmentlll protection 
10. Ver0ffentlichungen des LOS zum Them• Umweltschutz 

Tit/t: Ordt:r-numbt:r 

Trtel Bestell-Nr. 

SUfiftiul repom 
........ lerichte 

Abf•Ullleseitigungsanlagen im offentlichen und gewerblichen Bereich (19751 0293 7500 

Offenttiche Abf•llbeuitigun1 (1980, 19841 02138000 
02138400 

Offentliche und gewerbliche Abf•llbeseitigung - Region•lergebnisse (19751 02037500 

Abf•ll- und Abw.sserbeseitigung in de• Viehhaltung (1979, 19811 02337900 
02338100 

Abfallbeseitigung im Produzierenden Gewerbe und in Krankenhiusern 1984 0 2238400 

Offentlicht· Wasserversorgung (19831 0 10 3 8300 

Offentlic.he Abwasserbeseitigung (19831 01138300 

Wasserversorgung und Abwasserbeseitigung im Bergbau und 0 12 3 8100 
Verarbeitenden Gewerbe (1981, 19831 01238300 

Wasserversor~·•ng und Abwasserbeseitigung bei Warmekraftwerken fur o 1431soo 
die offentliche Versorgung (1975, 1977, 1983, 1987) o 1431100 

o 1438300 
o 1438700 

Unfalle bei Lagerung und Transport wassergefahrdender Stoffe o 1331100 
(1977, 1978, 1979. 1980, 1984, 1985,1986, 19871 o 1331800 

01337900 
o 13 3 8000 
o 1339400 
o 1338500 
o 13 3 8600 
o 13 3 8700 

lnvestitionen tur Umweltschutz im Produzierenden Gewerbe o 3138000 
(1980, 1981. 1983. 1984, 1985. 1986) 0 31381GO 

o 3138300 
o 3138400 
03138500 
03138600 

St•t#tic•I comp•ndium of North Rhin.-WNtph•li• 
Beitrag• zur Sutistik dff Llindff NRW 

Oaten zur Umwelt Nordrhein-Westfalen 1975 - 1985 

l'l••1t1 •ddr•ss your written ord•r to: 
Richt•n Sie bitte lhre - in jedem F1ll schriftliche - Bestellung •n d11 

L1ndes1m1 fur 01tenver1rbeitung und St1tistik Nodrdrhein-Westf1len (LOS NRWI 
-Vertrieb-
Postf1ch 1105 
-'ODO OU11eldorl 1 
Telex 8 586 654, T elef1x 102 t 1) 44 20 06 

I 

or com1 to our C.,h S1le1 0.p•ffm•nt (M1uer1tr. 51, groundfloor, 7 .. 30 •.m. to 4.00 ;...m.J. 
oder 1uchen Si• unHre 81rverk1ufHtell• (M1uerstr. 51, ErdgeschoB. 7.30 - 16.00 Uhri 1uf. 

00128500 

Prict:in OM 

Preis/OM 

1,00 

5,00 
4,50 

1,00 

2,00 
2,00 

5,00 

8,50 

4,50 

4,00 
4,50 

1,00 
1,00 
2.00 
2.00 

1,40 
1,40 
2,00 
2.00 
2,00 
2.00 
2,00 
2,00 

4,00 
3,50 
4,50 
4,50 
4,00 
4,00 

43.00 



Articles in the monthly LDS-jouma/ 
Aufsitze in der LDS-Monatszeitschrift 

.Statistische Rundschau fur das Land Nordrhein-Westfalen• 

Abfallaufkommen und -beseitigung in regionaler Sicht 1975 

Die offentliche Abfallbeseitigung 1977 

Abfallbeseitigung im Produzierenden Gewerbe und anderen Bereichen 1977 

Die offentliche Abfallbeseitigung 1980 

Die offentliche Abfallbeseitigung 1982 

Abfallwirtschaft im Produzierenden Gewerbe 1982 

Zur Entwicklung der offentlichen Abfallbeseitigung 

Prognose des Sonderabfallaufkommens bis zum Jahre 2000 

Wasserversorgung und -ableitung in der lndustrie 1952 - 1973 

Die offentliche Wasserversorgung und Abwasserbeseitigung 1975 

Wasserversorgung und -ableitung in der Wirtschaft 1975 

Wasserversorgung und -ablei~ung bei Warmekraftwerken 1975 

Wasserversorgung und Abwasserbeseitigung in der Wirtschaft 1977 

Wasserverwendung und Bruttoleistung der Warmekraftwerke 1977 

Ottentliche Wasserversorgung 1979 

Zur Grundwassersituation in Nordrhein-Westfalen 1979 

Wasserversorgung und Abwasserbeseitigung im Bergbau und Verarbeitenden Gewerbe 1981 

Wasserversorgung und Abwasserbeseitigung im Bergbau und Verarbeitenden Gewerbe 1983 

Wasser, unser lebensnotwendiges NaB 

Wasserversorgung und Abwasserbeseit!gung bei Warmekraftwerken for 
die offentliche Versorgung 1977, 1979 und 1981 

Wassernutzung und Bruttostromerzeugung bei Warmekraftwerken fur die 
offentliche Versorgung 1979 und 1981 nach Befeuerungsarten 

Umweltscliuu in Viehhaltungsbetrieben 

Unfalle mit wassergefahrdenden Staffen 1977 

Transportunfalle mit wassergefahrdenden Stoffen 1978 

Unfalle bei der Lagerung und beim Transport wassergefahrdender Stoffe 1980 

Umweltschutzinvestitionen 1975 

Umweltschutzinvestitionen 1978 

lnvestitionen tur den Umweltschutz 1982 

• J Unit pflce DM 5. 00, •nnu•I subscription DM '8. vO 
• 1 Einzelprei3 5,00 OM, J1hre11bonnement 48,00 OM 
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II. The Regional Data Bank ol North Rhine
Watpha/ia ILDBJ 

1. Access to th• enviT011ment•l dat• ol the 
olficial statistics 

In the Regionai Office for Data Processing and Statistics 
of North RhiM-Westphalia, the Regional Data Bank {LDBJ 
ms incnN1singly been used as an informative instrument 
of thi! official statistics for more than 15 years. The 
original order given by the Federal State Government to 
the Office was to establish an information system based 
on electronic data processing which was to furnish data 
for the support of processes of planning and decisions 
primarily to the Parliament and Administration of the 
Federal State of North RhiM-Westphalia. However, 
already from the beginning of this wort the require
ments on the local level, of the economy and of science 
were taken into consideration with regard to the selection 
of the data to be stored as well as to the possibilities of e evaluation. 

In accordance with the. Law Governing the Organization 
of Automated Data Processing in North Rhine-Westpha
lia ·, the Regional Data Bank is, on principle, at everybo
dy's disposal. The oniy restrictions are made with regard 
to the general regulations of statistical secrecy, which are 
also valid for the conventior.al forms of the transfer of 
statistical material. 

A At present. the Regional Data Bank contains 11 stock of 
W' approximately 325,000 criteria with 3.5 million time 

seri3s elements and 2.3 billion data sets, i. e. exclusively 
regionally aggregated data. Despite its huge scope, this 
data pool represents only a selection out of the total 
statistical material available in the Regional Offic2 for 
Data Processing and Statistics. This selection is based on 
a large-scale analysis of the demand of the most impor
tant users. Furthermore, the foilowing framework condi· 
tions are valid derived from some main fields of applica
tion of the data bank: 

- the d•ta to II~ stored should be available on 11 regio
nally low aggregation level (i. e. possibly on 11 commu
nity or at lt111st on a district level), 10 as to serve for the 
regional statistical analysis, and - as smallest compo
nents - for converting to non-administrative area 
units. 

- in order to be able to conduct time series analyses, the 
aim 1hould furthermore be to crt111te fairly long series. 

II. Die Landesdatenbank Nordrhein·Westfalen 
(LOB) 

1. Ein Zugar.gsweg zu den Umweltdaten der 
amtlichen Statistik 

Seit mehr als anderthalb Jahrzehnten wird im Landcs
amt filr Datenverarbeitung und Statistik Nordrhein
Westfalen die Landesdatenbank (LOB) in standig 
zunehmendem MaBe als Auskunftsinstrument der 
amtlichen Statistik eingesetzt. Wenn auch der 
urspriingliche Auftrag der Landesregierung an die 
Behorde den Aufbau eines EDV-gestlitzten lnforma
tionssystems betraf, das primar dem Parlament und 
der Verwaltung des Landes Nordrhein-Westfalen 
Oaten zur UnterstUtzung von Planungs-und Entschei
dungsprozessen liefern sollte, so wurden doch bereits 
von Beginn der Arbeiten an auch die Belange der 
kommunalen Ebene, der Wirtschaft und der Wissen
schaft berucksichtigt. und zwar sowohl in bezug auf 
die Auswahl der einzuspeichernden Oaten als auc~. 
auf die Auswertungsmoglichkeiten hin. 

Nach dem .Gesetz uber die Organisation der automa
tisierten Datenverarbeitung in Nordrhein-Westfalen" 
steht die Landesdatenbank grundsatzlich jedermann 
fUr Auskunfte und Auswertungen zur Verfugung; als 
einschrankende Regelungen sind im wesentlichen 
nur die allgemeinen statistischen Geheimhaltungsbe
stimmungen zu nennen, wie sie auch fur die konven
tionellen Formen der Weitergabe statistischen Mate· 
rials Gultigkeit haben. 

Die DatenbHis 

Die LOB weist derzeit einen Bestand von rd. 325 000 
Merkmalen mit 3,5 Mill. Zeitreihengliedern und 2,3 
Mrd. Oaten auf, und zwar ausschlieBlich raumlich 
aggregierten Oaten. Trotz seines gewaltigen Umfangs 
stellt dies~r Datenpool lediglich eine Auswahl aus 
dem gesamten im LOS vorhandenen statistischen 
Materi11I dar, die sich auf eine breit angelegte Bedarfs
forschung bei den wesentlichsten Benutzern stutzt. 
AuBerdem gelten folgende Rahmenbedingungen, die 
sich von einigen Haupteinsatzfeldern der Datenbank 
tierleiten: 

- Die einzuspeichernden Oaten sollen auf regional 
niedriger Aggregationsstufe (d. h. moglichst auf 
Gemeinde-, zumindest aber auf Kreisebenel verfug
bar sein, um sowohl der regionalstatistischen Ana
lyse als auch - als kleinste Bausteine- der Urnrech· 
nung auf nichtadministrative Gebietseinheiten zu 
dienen. 

- Um Zeitreihenanalysen durchfuhren zu konnen, 
wird z•Jdem die Bildung :~~tJerer Reihen ange
strebt. 



- in order to meet the information requirements of 
• possibly large n1nge of users. data deriving from all 
important spheres of life - as fllr •s such are •v•ilable 
-should be sto~. These data do not necnsari/y haW! 
ro originate from Ille official statistics. but can also be 
taken from external sou~s. 

The surwy following this •rticle reproduces today's 
contents of the Regional Data Bank. i. e. with • ddail«I 
presentation of the field of environmental and traffic data 
and-due to lack of space-in an abridged version for the 
remaining Rt:lions. The data stari catalogue contains 
• total listing of all data sto~. This catalogue can be 
ordered from the Regional Office for Data Proalssing and 
Statistics f~ of charge. 

tr goes without saying that the data selection ist not to be 
regarded as a single procedure, because further correc
tive and complementary selections will haW! to be made 
which deriW! from the modifications of the statistical 
programme and above all from the reciprocal relation 
between the users andthe operators of the Regional Data 
Bank. 

The analysis of the user inquiries is an important guide
line for the complementation of the data sto:k. However, 
the reversed connection has to be considered, too, 
because the experience made proves that very often 
important latent information requirements can only be 
expressed definitely only once there is a corresponding 
offer of information from the Regional Data Bank. 

First of all, an inquiry for 1tatistical dat1J Hnt to the 
Ragional Office for Data Procttssing and Statistics is 
checked for it1 realizability, taking into account the total 
intemal information potential, i. •· th• programm.~' of 
publication1, unpublished available ,.table• of re1ervr~ ... 
a IPflCial consultation of th• 1tatistical department or jl' st 
a mri~al from th• Region•/ Data Bank with or without 
mechanical further procn1ing of th• data. Finally, the 
deci1ion will be made in favour of the procedure which 
will deliver the best relevant rnult at tl;tJ lowe1t co1t. 
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- Um den lnformationsbedurfnissen eines maglichst 
groBen Kreises von Benutzem entgegenzukom
men. sollen- soweit verfOgbar-Angaben aus alien 
wichtigen Lebensbereichen gespeichert werden; 
die Oaten mOssen nicht notwendig aus der amtli
chen Statistik stammen, sondem werden auch aus 
extemen Ouellen gewonnen. 

Die im AnschluB an diesen Beitrag folgende Obersicht 
gibt den Muligen lnhalt der LOB wieder, und zwar in 
ausfiihrlicher Darstellung tor den Bereich der Umwelt
daten und - aus PlatzgrOnden - in Kurzform fUr die 
ubrigen Abschnitte. Eine Gesamtdarstellung aller 
gespeicherten Oaten enthilt der Datenbestandskata
log, der kostenlos vom LOS zu beziehen ist. 

Es ist im ubrigen selbstverstindlich, daB die Daten
auswahl nicht als ein einmaliger Vorgang anzusehen 
ist. sondem daB auch weiterhin korrigierende und 
erginzende Auswahlentscheidungen getroffen wer-
den mussen, die sich aus ModifizieNngen des statisti- e 
schen Programms, vor allem aber aus der Wechselbe
ziehung zwischen Benutzem und Betreibem der Lan
desdatenbank ergeben. 

Dabei ist die Analyse jer Benutzeranfragen zwar eine 
wichtige Leitlinie bei der Erginzung des Datenbestan
des, doch muB zusitzlich auch jeweils der umgP
kehrte Zusammenhang gesehen werden, da ':lie 
gewonnenen ErfahNngen belegen, daB durchaus 
wichtige later.te lnformationsbedurfnisse oftmals erst 
dann konkret artikuliert werden, wenn seitens der 
Landesdatenbank ein entsprechendes lnformations
angebot ergeht. 

Die Zuganpwege 

Eine Anfrage naeh ltatistisehen Oaten, die das 
Landesamt erreicht, wird zuniiehlt auf ihre Realisier
barkeit hin uberpruft. Oabei wird immer das gesamte 
lnformation1potential des Hauses in Betracht gezo
gen, Mi es in Gestalt des Veroffentlichungspro
gramms, unveroffentlieht vorliegender • Vorratstabel
len ·, einer 1peziellen Beratung dureh die statistisehe 
Faehabteilung oder eben einn Abrufes 1u1 der lal'
deldatenbank mit oder ohne masehinelle Weiterver
arbeitung d9r Oateri. Die Entseheidung wird letztlich 
zugunsten de1jenigen Verfahrens fallen, mit dem das 
gewunseht1t Ergebnis sachlieh beltmoglieh und 
ko1tengun1tig zu erreiehen ist. 

• 
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If •n o"*" is giv .. ..,, to the tiara bank. it will be executed br 
the dattl bank coordinating cer tre. where the user can 
find his conttlct person IMth whom he can ttll/c •bout 
dat•ils. who gives his •dvice to him •nd who •/so delivers 
the agreed final product to him. This usu•l/y ttrmed 
indirect ~ d~s nor require •ny uur knowledge 
about the uriliz::ltion of the el«:tronic data processin! ;,1 
general •nd of the Region•/ O.t• Bank in panicular. The 
entire technical conversion of the order placed free of •ny 
formal requnment is the task of the coordinating centre. 
During the VMIS of the initial stage. this indirect ac:ces.s 
was the only way possible•nd still tod•y the main pan of 
•II users of the ltegional O.ttl Bank use this possibility. 

A smaller number of users. however, utilize the data bank 
in direct act:eSS. The technical prerequisite is 11 tMminal 
installed •t the user's location which is connected to the 

A/legional Office for Data Procnsing and Sttltistics via 
••line of the Federal German Post Office. By means of this 

twminal one can use the large-scale computer of the 
subscriber o,,.ra&ing system. This possibility is availed of 
for instance by the Federal State Parliament, 1111rious 
ministries, the district planni'lg depanments and some 
«itmtific institutes and will be funher extender/. It is, 
howe"P-r, doubtful whether this way is suited for 11 larger 
tange of users, although it has indusputab/e advantages, 
e. g. the ad hoc-av11i/11bility at the moment of demand, the 
indep•ndence from staff bottler.eeks in the coordinating 
centre or the possibility of changing set values directly in 
interactive mode with the computer, to co"ect them and 
to optimize solutions. The reason for this doubt is that in 
case of such 11 developed offer of services as thr one 
available from the Regional Data Bank, a direct access 
inevitably entails consicterable te.:hnical and personnel 
requirements, which are cenainly financially indepen
dent if (and only if) the system is utilized intensively. 

• 
For tire calcularory and analytical evaluation of data, the 
Regional Data Bank has programmes at its dispoul 
which originate partly from own developments •nd 
partly from the software market. The data blink'• own 
programmes offer - in modular structure and interlink
•bltt 111 desired-pr•ctiClll/y •II desirable functions for the 
handling of matrices, e. g. sorting, mirroring, linkage, but 
11/10 111/ calculating operations in which the matrix 11l11-
m11nt1 are rnponsiv11 and proc111111ble individually, as 
11 vector or as an interval. Finally, the d•t• blink offars the 
provan programmes ,,SPSS" •nd ,.SAS" 11111valu11tion 
progtammn for 11n111ytical-1t11tistica/ t111/cs. By m1111ns of 
thase programmes, aven 1ophistic11t1d statistical 
mathods can be made 11-,.1il11b/11 for th• user. The 10-
call1d ,.C11n1u1-Xll-procedur11" for the 11n11/y1i1 of time 
111rin comp/ates the catalogue of procnsing pro
grammes. 

Kommt 35 euf diesem Wege zu einem Auftrag en die 
Oatenbenk. so wird er durch die Oatenbank-Leitstelle 
eusgefuhrt; der Benutzer hat in ihr seinen Ansprech
partner, mit dem er Details rirtert. der ihn berit. und 
von dMn er schlieBlich des vereinbarte Endprodukt 
erhilt. Dieser lendliufig els indirekt oder mittelbar 
bezeichnete Zugang fordert vom Benutzer keinerlei 
Kenntnisse uber den Umgang mit der EDV im allge
meinen und der l.endesdatenbenk im besonderen. Die 
gesemte technische Umsetzung der frei von jeder 
Formvorschrift formulierten Bestellung ist ellein 
Sache der Leitstelle. Auf diesem indirekten Wege. der 
in den Jehren der Aufbauphase der einzig m0gliche 
war, erreicht euch heute noch der zahlenmiBig weit 
uberwiegende Teil aller Benutzer die Landesdaten
bank. 

Dem steht eine 9eringe Zahl von Anwendem gegen
uber, die sich der Oatenbank im direkten Zugangsve1-
fahren bedienen. Technische Voreussetzung ist eine 
benutzerseitig installierte Datenstation, die uber eine 
Leitung der Bundesspost mit dem LOS in Verbindung 
steht und den dortigen GroBrechner im Teilnehmer
betrieb nutzt. Diese heute u. e. vom '..andtag, verschie
denen Ministerien, den Bezirksplanungsstellen und 
einigen wissenschaftlichen lnstituten genutzte Mog
lichkeit wird weiter ausgebaut werden. Ob dieser Weg 
trotz eller unbestreitbaren Vorzuge wie beispielsweise 
der Ad-hoc-Verfugbarkeit im Bedarfsmoment, der 
Unabhingigkeit von personellen Engpissen in der 
Leitstelle oder der M0glichkeit, im Dialog mit dem 
Computer unmittelbar Vorgaben zu verindern, nach
zuregeln, Losungen zu optimieren, indes fur einen 
groBeren Nutzerkreis gangbar ist, erscheint fraglich; 
denn bei einem dergestalt ausgebauten Leistungsan
gebot, wie es die LOB aufweist, ist ein Direktzugang 
zwangsliufig mit nicht unerheblichem Aufwand in 
technischer wie auch personeller Hinsicht verbunden, 
der sich zweifellos bei entsprechend intensiver Nut
zung des Systems. aber auch nur dann, finanziell 
trigt . 

Zur rechnerisch-analytischen Bearbeitung von Oaten 
stehen der l.ena.ssdatenbank zum Tuil eigenentwik
kelte, zum Teil euf dem Software-Merkt erworbene 
Programme zur Verfugung. Die datenbankeigenen 
Programme bieten - modular eufgebaut und beliebig 
miteinender verknupfbar - prektisch elle wunschens
werten Funktionen zur Bearbeitung von Metrizen: 
Sortierung, Spiegelung, Verknupfung, aber euch elle 
Rechneroperetionen, wobei die Metrixelemente ein
zeln, els Vektor oder al1 Interval! en1prechbar und 
beerbeitbar aind. Ala Au1wertung1programme fur 
enalytisct:-stetiltische Aufgeben schlieBlich bietet die 
Oetenbank die bewihrten Progremmpekete SPSS und 
SAS an, mit deren Hilfe auch en1pruch1volle 1teti1ti· 
sche Methoden dem Benutzer zuginglich gemecht 
werden. Vervoll1tiindigt wird der Ketalog der Beerbei· 
tung1programme durch des 1ogenannte Cen1u1-X-
11-Verfahren zur Analyse von Zeitreihen. 



H by using the abovHescrib«I proadures the desired 
information has been produced, this is usually followed 
by the issue of the results. which can be effected in 
a freely selectable fonn. likewise in ac..Y:Ordance with the 
wishes of the user. Needless to say. the most frequently 
~uested variant ist the t•ble. for the lay-out of which the 
programmes of the Regional Data Bank offer the maxi
mum f~om to the user. 

Bt!Sides the tables there a~ various graphic possibilities 
of reprnentation available. First of all. there are the 
.business graphics·. that can be produced via the screen 
and the small printer, which can be displa~ as culVt!S. 
circle diagrams or bar charts. If there are r.1ore-sophisti
cated demands made with regard to the ;JOSSibilities of 
display and the graphic quality, there is still the posibility 
of taking the data from the data bank and producir.g the 
graphics off-line on an efficient plotter. 

It goes without saying that data stoc.k from the Regional 
Data Bank cannot only be made available in the form of 
tables or graphics but also on magnetic tapes or diskette 
for further processing on computers owned by the user. 
Details about the system compatibility should be dis
cussed before with the data bank coordinating centre. 

Finally, reference should be made to the cost regulation 
regarding the use of the Regional Data Bank. In accor
dance with the decree of the Minister of the Interior of the 
Federal State of North Rhine-Westphalia, the use is free 
of c!1arge for all authorities and institutions of the Federal 
State. Crders from other users have to be charged on the 
basis of the quantity of data called. At present. the price 
per data item is DM 0.003, the minimum per order, 
h,,wever, being DM 30.-. The data medium selected has 
no influence on the price. Methods of processing which 
are outside the range of the Regional Data Bank (e. g. 
plotter} are calculated and charged individually. 
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Sind unter Verwendung der vorstehend beschriebe
nen Verfahren die gewlinschten lnformationen erar· 
beitet worden, so schlieBt sich ublicherweise die Aus
gabe der Ergebnisse an. die ebenfalls den Benutzer
w\;nschen entsprechend in frei wihlbarer Form erfol
gen kann. Dabei ist die hiufigst verlangte Variante 
naturlich nach wie vor die Tabelle. bei deren Gestal
tung die Programme der Landesdatenbank dem 
Anwender gr0Btm0gliche Freiheit einriumen. 

N2ben der tabellarischen Ergebniswiedergabe stehen 
verschiedene graphische Darstellungsm6glictikeiten 
zur Verfugung. Hier sind zunachst einmal die uber 
Bildschirm und Kleindruclter zu erzeugenden .Busi
ness Graphics· zu nennen, die als Verlaufskurven. 
Kreis- oder Siulendiagramme ausgefuhrt werden 
konnen. Sofem hohere Anspriiche an die Gestal· 
tungsm0glichkeiten und die zeichnerische Qualitit 
gestellt werden mussen, bleibt immer der Weg der 
Datenbereitstellung aus der Oatenbank und der offline 
vorzunehmenden graphischen Weiterverarbeitung 
auf einem leistungsfahigen Plotter. e 
Selbstverstandlich konnen Datenbestinde aus der 
LOB nicht nur in Gestalt von Tabellen oder Graphiken 
bereitgestellt werden, sondem auf Wunsch auch auf 
Magnetbandem oder Disketten zur weiteren Verarbei
tung auf benutzerseitigen Computern. Einzelheiten 
zur Systemvertraglichkeit sollten dabei vorab unmit
telbar mit der Datenbank-Leitstelle besprochen 
werden. 

AbschlieBend soll kurz auf die Kostenregelung fUr die 
lnanspruchnahme der Landesdatenbank eingegan· 
gen werden. Laut ErlaB des lnnenministers des Lan-
des Nordrhein-Westfalen ist dia Nutzung lediglich fUr 
alle Behorden und Einrichtungen des Landes kosten
frei. Auftrage a lier anderen Benutzer sind auf der Basis 
der abgerufenen Datenmenge abzurechnen. Dabei 
betragt der Kostensatz z. Z. 0,003 OM je Datenwert. 
mindestens aber 30 OM je Auftrag. Ohne EinfluB auf 
die Kostenhohe i:st der gewahlte Datentrager. AuBer
halti der Landesdatenbank liegende Verfahrensan- a 
wer.dungen (z. B. Plotter-Einsatz) werden jeweils indi· W 
viduell kalkulicrt und abgerechnet. 
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2. c.r.logue al data stock- ebridged wet'Sion -

MOTECTION OF THE ENVIRONMENT 

PUBLIC REFUSE REMOVAL 

Processing and removal plants 
(including transfer stations and collecting centres for 
industrial wast::} 
Processing anct removal plants 

dumps 
refuse incinerating plants 
composting plants 
other removal plants 

Transfer stations and collecting centres for industrial 
waste 

transfer stations 
collecting centres for industrial waste 

Capacity of 
dumping areas (remaining volume) 
refuse incinerating plants 
composting plants 

Ouantitin of,.,,,.. tHlivered to m.u• removal plants 
~up into types of wot• and way of d.,iv•ry 

Jrocessing and removal plants 
•including transfer stations and collecting centres for 

industrial waste) 
Processing and removal plants 

dumps 
refuse incinerating plants 
composting plants 
other removal plants 

Transfer stations and collecting centres for industrial 
waste 

transfer stations 
collecting centres for industrial waste 

types of waste 
total (excluding old tyres and car wrecks) 
houst.hold and similar industrial refuu, bulky re
fuse 
slag from refuse incinerating plants, road refuse 
sewage sludge, faeces, sewer mud 
excavated earth, building rubble 
oil drenched soil, substances from separators 
solid pr1>duction-specific waste 
pulpy production-specific was1e 
liquid production-specific waste 
other rafusC: 
old tyres 
car wrecks 

2. D9tenbestandskatalog - Kurzf•ssung 

UMWElTSCHUlZ 

OFF"CNTUCHE ABFALLBESEITIGUNG 

Abf81beseitungnnlqen Mch Anlagenarten 

Behandlungs- und Beseitigungsanlagen (einschl. 
Umladestationen und Sammelstellen ffir Gewerbeab
fille) 
Behandh.mgs- und Beseitigungsanlagen 

Deponien 
Mullverbrennungsanlagen 
Kompostierungsanlagen 
sonstige Beseitigungsanlagen 

Umladestationen und Sammelstellen fur Gewerbeab
fille 

Umladestationen 
Sammelstellen fUr Gewerbeabfille 

Kapuitit von Beh•ncllungs- und 
Beseitigungsanl•gen 

Kapazitat von 
Deponien (Restv~lumen) 
Mullverbrennungsanlagen 
Kompostierungsanlagen 

An Abf•llbesaitigungun .. gen gelieferte 
Abf•llmengen n•ch Abf•la.rten und 
Art der Anlieferung 

Behandlungs- und Beseitigungsanlagen (einschl. 
Umladestationen und Sammelstellen fUr Gewerbeab
falle 
Behandlungs· und Beseitigungsanlagen 

Deponien 
Mullvert-rennungsanlagen 
Kompostierungsanlagen 
sonstige Beseitigungsanlagen 

Umladestationen und Sammelstellen for Gewerbeab
falle 

Umladest;;1tionen 
Sammelstellen fUr Gewerbeabfalle 

Abfallarten 
insgesamt (ohne Altreifen und Autowracks) 
Hausmull, hausmulliihnliche Gewerbeabfiille, 
Sperrmull, MVA·Schlacke, Strallenkehricht 
Klarschlamm, Fakalien, Kanalschlamm 
Bodenaushub,Bauschutt 
olgetranktes Erdreich, Abscheidegut 
feste produktionsspezifische Abfalle 
breiigc produktirmsspezifische Abfalle 
fli.issige produktionsspezifische Abfalle 
1onstige Abfiille 
Altreifen 
Autowracks 



delivery 
total 
by pub/;c refuse collection and other public institu
tions 
by other suppliers 

Collected quantity of household and bulky refuse 
total 

llEF'JSE REMOVAL IN THE /IRODIJCING 
INDUSTRIES AND HOSPITALS 

CompMies with own twmoval plants a P'e// a t/Nir 
t:apat:ity ., "" into ,,,,. ol pMnfs Md indmtrial 
..etolS 

Companies 
Capacity 

dumps 
refuse incinerating plants (capacity starting from 1982) 

total 
energy and water supply 
mining 
primary and producer goods industries 
capital goods producing industry 
commodity goods producing industry 
food and semi-luxuries industry 
building industry 
hospitals 

Ouantitia of ma• split up into types of company
owned plants, main groups of mall a!td industrial 
..clOtS 

Quantity of refuse 
total 
dumps 
refuse incinerating plants 
processing plants (residues) 

total 
building rubble, excavated earth 
fumace slag, rumble from metallurgical plants and 
foundries 
moulding sand, core sand, dust. other solid mineral 
r.tuse 
ash, slag, soot from combustion 
mt>tallurgical slags and dross 
scrap metal 
oxides, hydroxides, salts, radioactive •·1aste, other 
solid production-specific r.tuse 
acids, lyes, slc1dg11s, laboratory mfu1e, chemical resi· 
di;es, detergents, other liquid production-specific 
refuse 
solvents, paints, lacquers, glues 
mineral oil refuse, oil sludges, phenols 
plastic, rubber and textil refuse (excluding old tyres) 
sludges from water conditioning 
other sludges (including sewage treatment) 
industrial waste similar to household refuse 
paper and cardboard waste 
other organic waste 
hospital-,pecific refuse 

Anlieferung 
insgesamt 
durch offentliche Mullabfuhr und sonstige 
offentliche Einrichtungen 
durch sonstige Anlieferer 

Eingesammelte Menge an Haus- und Spemnull 
insgesamt 

ABFAUBESER1GUNG IM PRODUZIERENDEN 
GEWER8E UND BEi KRANKENHlUSERN 
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Betriebe mit betrieb1eigenen BeHitigungunlagen 
sowie deren IC8puitit MCh AIUgearten und 
wirtschafdicher Gliederung 

Betriebe 
Kapazitit 

Deponien 
Mullverbrennungsanlagen (Kapazitit ab 1982) 

insgesamt 
Energie- und Wasserversorgung 
Bergbau 
Grur1dstoff- und Produktionsglitergewerbe 
lnvestitionsgOter produzierendes Gewerbe 
Verbrauchsgliter produzierendes Gewerbe 
Nahrungs- und GenuBmittelgewerbe 
Baugewerbe 
Krankenhauser 

Abfallaufkommen nKh Art der betriebseigenen 
Anlagen, Abfallhauptgruppen und wirtschaftlicher 
Gliederung 

Abfallaufkommen 
insgesamt 
Oeponien 
Mullverbrennungsanlagen 
Behandlungsanlagen (Ruckstande) 

insgesamt • 
Bauschutt,Bodenaushub 
Ofenausbruch, HOtten- und GieBereischutt 
Formsand, Kernsand, Staube, andere feste mine
ralische Abfille 
Asche, Schlacke, RuB aus der Verbrennung 
metallurgische Schlacken und Kritzen 
Metallabfille 
Oxide, Hydroxide, Salze, radioaktive Abfille, son
stige feste produktionsspezifische Abfille 
Siuren, Laugen, Schlimme, Laborabfille, Che
mikalienreste, Detergentien, sonstige flussige 
produktionsspezifische Abfille 
l.Osungsmittel, Farben, Lacke, Kletntofie 
Mineralolabfalle, Olschlimme, Phenole 
Kunststoff·, Gummi- und Textilabfille (ohne Alt· 
reifen) 
Schlimme aus der Wasseraufbereitung 
son1tige Schlamme (einschl. Abwasserreini
gung) 
hausmullahnliche Gewerbeabfille 
Papier- und Pappeabfalle 
sonstige organische Abfille 
kranker 1hau11pezifische Abfiille 
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other non-mentioned refuse 
total 
energy and water supply 
mir.mg 
primary and producer goods industries 
capital goods producing industry 
commodity goods producina industry 
food and semi-luxuries industry 
building industry 
hospitals 

l'UBLIC WATER SUl'l'LY 

lnH6itMlts conn«:tsd to the ...,., supply Md ...,., e didri6ution to .,,,,.,,.., split,,,, into ..,., typflS 

• 

Connected inhabitants 
Water distribution to end-user 

total 
TN! groundwater 
enriched grour.:Jwater 
water form lakes or storages basins 
groundwater and surface water mixed 
well water and surface water mixed 
groundwater, well water and surface w2ter mixed 
other types of water 

Produced untnated w•t• split up into wat•r types 

Untreated water 
total 
real groundwater 
grourdwater with bank filtrate 
enriched groundwater 
we/I water 
surface water (not for the enrichment of groundwater) 

PUBUC EFFLUENT DISPOSAL 

t..ngth ol the uw.r ndlllfort, conn#ted lnhabitMrb 
Md quMlflty ol 'awaga In th• a.war..,.,.,,, 

Length of the sewer satwork 
total 
combined 1y1tam 
1•parate 1y1tam 

Inhabitant• connactad 
to tha sawage 1y1tem 
to clarification plan.~ 

Quantity of sawaoa in tha 1ewage 1y1tam 

anderweitig nicht genannte Abfille 
insgesamt 
Energie- und Wasserversorgung 
Bergbau 
Grundstoff- und ProdulctionsgUtergewe·be 
lnvestitic.nsgUter produzierendes Gewerbe 
VerbrauchsgUter produzierendes Gewerbe 
Nahrungs- und GenuBmittelgewerbe 
Baugewerbe 
Krankenhiuser 

OfFENTUcHE WASSERVERSORGUNG 

An die Wmervenorgung engeschlossene Einwoh
ner und Wassenbgabe •n l.etztverbraucher nach 
Wauerarten 

Angeschlossene Einwohner 
Wasserabgabe an L.etztverbraucher 

insgesamt 
echtes Grundwasser 
angereichertes Grundwasser 
See- bzw. Talsperrenwasser 
Grund- und Oberflichenwasser gemischt 
Quell- und Oberflichenwasser gemischt 
Grund-, Quell- und Oberflichenwasser gemischt 
sonstige Wasserarten 

Gewonnenes Rohwaser nach W•sserarten 

Rohwasser 
insgesamt 
echtes Grundwasser 
Grundwasser mit Uferfiltrat 
angereichertes Grundwasser 
Ouellwasser 
Oberflichenwasser (nicht zur Anreicherung von 
Grundwasser) 

OfFENTUCHE ABWASSERBESEJTIGUNG 

Unge dn Kanalnetzes, •ngeschlossene Einwohne1 
ur.d AbwnHraufkommen in den Kanaliutionen 

Uinge des KanAlneues 
insgesamt 
Mischbnaliution 
Trsnnkanaliution 

Angeschlossene Einwohner 
an die Kanahsation 
en Kllranlagen 

Abwasseraufkomrnen in den Kanalisationen 



TreatHs~ge 

total 
household Sl!!Wage 
industrial s~age 
groundwater. brook water, other wastewater 

mechanical treatment 
biological treatm~t without further chemical-physi
al treatment 
biologic'/ treatment with further dlemical-physical 
treatment 
other treatment 

a.ntialion,,,.,,. am/the,..,..,,,,,. pnll/ucH •.,.. 
• Unniulnas ol .tflwnfs.,.,,.,.,. from dadliation ,,,.,,. 
Clarification plants 
Raw sludge 

Harmfulness of the sewage 
quantity 
quantity of the sewage 

settleable substances 
biochemical oxygen demar1d sher 5 days 
chemical oxygen demand 

total sewage to be treated 

WATER SUPPLY AND EFFLUENT DISPOSAL IN 
MINING AND PROCESSING INDUSTRIES 

Volum• ol .,,., • .,,nt up into origin Mid lndustri•I 
HCfOIS 

Volume of water 
total 
own production 

total 
groundw•terlwell w•ter 
•urf•ce water 

out•ide water procutement 
total 
public ntJtwork 
other institutions 

tot•! 
mir1ing 
primary and producer good• industry 
capit•I goods producing indu•try 
commodity good• producing indu1try 
food and •emi./uxurie1 indu1try 

Abwauer MCh Herlwnfts- und Behendlungurt 

Behandeltes Abwasser 
insgHamt 
hausliches Abwasser 
gewerbliches Abwasser 
Grund-, Bachwasser, sonstiges Abwasser 

mechanische Behandlung 
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biologische ohne weitergehende chemisch-phy
sikalische Behandlung 
biologische mit weitergehender chemisch-physi
kalischer Behandlung 
sonstige Behandlung 

Kliranlagen und clarin .....,...._ Rohschlamm 
sowie Sc:hidlichteit des Abwmers - Klinnlagen 

Kliranlagen 
Rohschlamm 

Schadlichkeit des Abwassers 
Menge 
Bezugsmenge des Abwassers 

absetzbare Stoffe 
biochemischer Sauerstoffbedarf nach 5 Tagen 
chemischer Sauerstoffbedarf 

zu behandelndes Abwasser insgesamt 

WASSERVERSORGUNG UNO ABWASSERBE· 
SEITIGUNG IM BERGBAU UNO VERARBEITENDEN 
GEWERBE 

W....,.ufkommen n8Ch Hertunft und wirtsch.tl· 
licher Gliederung 

Waneraufkommen 
insgesarnt 
Eigenforderung 

insgesamt 
Grund./Quellwasser 
Oberflichenwasser 

Fremdbezug 
insgesamt 
offentliches Netz 
andere Betriebe 

insgesamt 
Bergbau 
Grundstoff· und Produktionsgutergewerbo 
lnvesti.tionsguter produzierendes CeNerbe 
Verbr.-uchsguter produzierendes Gewerbe 
Nahrungs· und GenuBmittelgewerbe 



34 

Ulilinlion ol ...iw.,., .. info ilHlflStrial wtotS 

Utilization of water 
single use 

cooling water 
multi-use 
first filling or additional water for water cirr:uits 
water given to othetS or unused discharged water 

total 
mining 
primary and produeff goods industry 
t:11pital goods producing industry 
commodity goods producing industry 
food and semi-luxuries industry 

U.. ol ...iw split up into industrilll sectotS 

Water use 
total 
cooling water 

total 
mining 
primary and producer goods industry 
capital goods producing industry 
commodity goods producing industry 
food and semi-luxuries industry 

Dist:harg• of untreatlld •Hlu•nt split up into final dispo
ul Md industri11/ .. cto1S 

Di1cha1 ged waste water 
total 
directly into water courses 

total 
cooling water 

without recooling 
remaining effluent 

into the 1ub1oil 
into the 111Wage 1y1tem 
into a company-owned sewage treatment plant 
to other plants 

total 
mining 
primary and producer goods industry 
capital goods producing industry 
commodity goods producing industry 
food and 1t1mi-luxuries industry 

WasservenNendung 
Einfachnutzung 

Kuhlwasser 
Mehrfachnutzung 
ErstfUllung bzw. Zusatzwasser fUr Wasserkreisliufe 
an andere abgegebenes bzw. ungenutzt abgeleite
tes Wasser 

insgesamt 
Bergbau 
Grundstoff- und ProduktionsgUtergewerbe 
lnvestitionsgUter produzierendes Gewerbe 
VerbrauchsgUter produzierendes Gewerbe 
Nahrungs- und GenuBmittelgewerbe 

Wassernutzung nKh wirtschaftlicher Gliederung 

Genutztes Wasser 
insgesamt 
Kuhlwasser 

insgesamt 
Bergbau 
Grundstoff- und ProduktionsgUtergewerbe 
lnvestitionsguter produzierendes Gewerbe 
Verbrauch!igUter produzierendes Gewerbe 
Nahrungs- und GenuBmittelgewerbe 

Ableitung von unbehandeltem Abwasser nach dem 
Verbleib und wirtsc:haftlicher Gliederung 

Abgeleitetes Abwasser 
insgesamt 
direkt in ein Gewiisser 

insgesamt 
Kuhlwasser 

ohne Ruckkuhlung 
ubriges Abwasser 

in den Untergrund 
i'1 die Kanalisation 
in eine betriebseigene Abwasserbehandlungsan-
lagl! 
an andere Betriebe 

insgesamt 
Bergbau 
Grundstoff- und ProduktionsgUtergewerbe 
lnvestitionsguter produzierendes Gewerbe 
Verbrauchsguter produzierendes Gewerbe 
Nahrungs- und GenuBmittelgewerbe 



Eltluent tTe•ttHI in companr-own«J ...,.,,. trNtment 
p/Mts split up into m11thod ol &Ntment Md industrial 
sectOtS 

EHluent treated 
mechanicaily 
biologically without chemical or chemical-physical 
further treatment 
biologically with chemical or chemical-physical further 
tre•tment 

Sf!wllge tl'Ntment plants 
total 
mining 
primary and producer goods industry 
capital goods producing industry 
commodity goods producing industry 
food and semi-luxuries industry 

INVESTMENTS FOR ENVIRONMENTAL 
PROTECTION IN THE PRODUCING INDUSTRY 

lnv.rm11nts for environm11nt11I protection in th• produ
cing industry 

Investments 
total 
split up into 
refuse removal 
protection of waters 
noise prevention 
keeping the air clean 

Tum-over of the enterprise$ with investments for envi
ronmental protection 
Employees of the enterprises with investments for envi
ronmental protection 
Total investments 

total 
energy and water supply 
mining 
primary and producer goods industrie~ 
capital goods producing industry 
commodity goods producmg industry 
food and semi-luxuries industry 
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In betriebleigenen Abwasserbehandlungsanlagen 
behandeltes Abwasser nKh Art der Beha~lung und 
wirtlchaftlicher Gliederung 

Behandeltes Abwasser 
mechanisch 
biologi:Oeh ohne chemische oder chemisch-physika
lische Weiterbehandlung 
biologisch mit chemischer oder cherr.isch-physika
lischer Weiterbehandlung 

Abwasserbehandlungsanlagen 
insgesamt 

insgesamt 
Bergbau 
Grundstoff- und Produktionsglitergewerbe 
lnvestitionsguter produzierendes Gewerbe 
VerbrauchsgUter produzierendes Gewerbe 
Nahrungs- und GenuBmittelgewerbe 

INVESTITIONEN FOR UMWEL TSCHUTZ IM 
PRODUZIERENDEN GEWERBE 

lnvestitionen fiir Umweltschutz im Produzierenden 
Gewerbe 

Umweltschutzinvestitionen 
insgesamt 
fur Abfallbeseitigung 
fUr Gewasserschutz 
fUr Larmbekampfung 
fUr Luftreinigung 

Umsatz der Betriebe mit Umweltschutzinvestitionen 
Beschaftigte der Betriebe mit Umweltschutzinvesti
tioaen 
Gesamtinvestitionen 

insgesamt e 
Energie- und Wasserversorgung 
Bergbau 
Grundstoff- und Produktionsgutergewerbe 
lnvestitionsguter 1Jroduzierendes Gewerbe 
Verbrauchsguter produzie.endes Gewerbe 
Nahrungs- und GenuBmittelgewerbe 
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TRAFFIC 

ROAD TRAFFIC 

Coanry l'OMls .:conling to ddwrny widths and 
,,..,.,,,.,,, rypes 

ROM/ lengths: 
inside place 
04/t$ide plKfl 

totalling 
with simply fastened driveways wvithout ballasting. 
with water-bound cotlfNing 
with wear-tesisting layers 
with c:arp« coverings 
with medium-heavy and ,,_vy bituminous pavetMnt 
with large-set pavement. small-set pavement and 
ancient cobbled pavement 
with cement-concme base 
with further surfacing structures 

.itoad lengths: 
• inside place 

outside place 
(driveway widths from ... up to below ..• mJ: 
4. 4- 5. 5 - 6, 6 - 7, 7 and more meters 

Roads ol th• overregion•I traffic ecconJing to the 
taponsible building contractors 

Roads 
Federal roads 
main roads 
local roads 

totalling 
pa11agn through th• place 

totalling 
as to contractor responsibility of the Federal 
Republic respectively of the .. Landschaftsver
blnde" or the Districts 
as to contractor responsibility of the Communi· 

ties 
free routes 

in all (until 1972} 
1ubdivided into contractor re1ponsibility of the 
Federal Republic re1pectivaly of the .. Land· 
1ehaft1verbande" 
or th• Districtl (until 1972} 

Federal 1uperhighways 

Gemeiudestra&en MCh Fehrbehnbreiten uncl 
Decltenmten 

StraBenlingen: 
innerorts 
auBerorts 

insgesamt 
mit einfach befestigten unbeschotterten Fahr
bahnen, 
wassergebundenen Deeken 
mit Oberflichenschutzschichten 
mit Teppichbeligen 
mit mittelschweren und schweren bitumin0sen 
Beligen 
mit GroBpflaster, Kleinpflaster und altem Kopf
steinpflaster 
mit Zementbetondecken 
mit sonstiger Deckenbauweise 

StraBenlingen: 
inrerorts 
auBerorts 

(fahrbahnbreiten; von ••• bis unter ... ml: 
4, 4--5, 5-6, 6-7, 7 und mehr Meter 

Stnlen des iiberortlichen Verkehn 
nach Baulasttrigem 

StraBen 
BundesstraBen 
LandstraBen 
KreisstraBen 

insgesamt 
Ortsdurchfahrten 

insgesamt 
in Baulast des Bundes bzw. der Landschaftsver
binde bzw. der Kreise 
in Baulast der Geme1nden 

freie Strecken 
insgesamt (bis 19721 
in Baulast des Bundes bzw. der Landschaftsver
binde bzw. der Krein 
in Baulast Oritter (bis 19721 

Bundesautobahnen 



Existing Mnount. new fthic/e ,.,,istntions, tnns
lws ol property nd CMCellalion ol motor fthicles 
ol nrittd type accon:ling to owrr• and purchaeT 
gmups,nsp«tive/y 

Existing amount: 
Nr!W vehicle registrations: 
Tn1nsfers of property: 
Cance!lations: 

motor-cycles 
inall 

motor sco!Jters 
passenger cars 
estate cars 
trud:s 
truck loading e11pacity 
power-driven buses and trolle~· buses 
towing vehicles of normal type} (only existing 
ami-tn1iler motor vehicles amount} 
Special-type motor vehicles 

(owner groups (based upon existing amount and 
cancellations}}: 
(purchaser groups {with new vehicle registrations 
and transfers of property}}: 
in all 
enterprises and independent people 

totalling 
farming and forestry, anir.1al keeping and fishery 
electric power industry and water supply, mining 
manufacturing indu~try 
building trade 
wholesale trade 
trade mediation 
retail trade 
traffic and transmission of news 
credit institutes and insurance trade 
rendering of services 

organizations without acquisition character 
govemmf:ntal units and social insurance 
employees, non-wage and salary earners as well as 
unknown situation 

in all 
officers 
employees 
operators 
non-wage and salary earners a:; well as unknown 
situation 

Amount of motoT v•hicl•s of v•rying type •ccoT
ding to th• Y••rs of offici•l TegistT•tion 

Existing amount: 
motor-cycles 
passenger cars 
estate cars 
trucks 
powtJr·driven buses and trolley buses 
towing vehicles 
special-type motor vehicles 
motor vehicle trailers 

(years of admission}: 
in all 
unknown 
1948 and earlier (until 1973} 
1949 until 1952 
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Besbncl, Neuzulusungen, BesitzumsehrHMingen 
und LOschurtgen won Kraftf.tvzettgen wenchiedener 
Art n&ch Hahergruppen bzw. Kiufergruppen 

Bestand: 
Neuzulassungen: 
Besitzumschreibungen: 
Loschungen: 

Kraft rider 
insgesamt 

Kraftroller 
Pkw 
Kkw 
lkw 
lkw-ladekapazitit 
Omnibusse und Obusse 
gev.'Ohnliche Zugmaschinen (nur Bestand) 
Satteizugm.schinen 
Sond~'"lc:raftfahrzeuge 

(Haltergruppen (bei Bestand und Loschungen)): 
(Ka:ifergruppen (bei Neuzulassungen und Besitz-
umschreibungen)): A 
insgesamt W 
Untemehmen und Selbstindige 

insgesamt 
Land- und Forstwirtschaft. Tierhaltung ur.d Fi
scherei 
Energiewirtschaft und Wasserversorgung, 
Bergbau 
Verarbeitendes Gewerbe 
Baugewerbe 
GroBhandel 
Handelsvermittlung 
Einzelhandel 
Verkehr und Nachrichtenubermittlung 
Kreditinstitute und Versicherungsgewerbe 
Dienstleistungen 

Organisationen ohne Erwerbscharalc:ter 
Gebietskorperschaften und Sozialversicherung 
Arbeitnehmer, Nic!lterwerbspersonen und unbe
kannt 

insgesamt 
Beamte 
Angestellte e 
Arbeiter 
Nichterwerbspersonen und unbekannt 

Bestand mn Kr.ttfahrzeugen venchiedener Art nach 
Zulaaungsjahren 

Bestand: 
Kraftrader 
Pkw 
Kkw 
Lkw 
Omnibusse und Obusse 
Zugmaschinen 
Sonderkraftfahrzeuge 
Kfz-Anhanger 

(Zulassungsjahre): 
insgesamt 
unbekannt 
1948 und fruher (bis 19731 
1949 bis 1952 
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e 

1952 •nd Hrlier (197' - 1977} 
1953 until 1956 (until 1977} 
19!i6 •nd Hrlier (as from 1978} 
1957 until 1960 (as from 1971} 
1957 
1958 (until 1970} 
1959 
1960 
1961 (until 1974} 
1962 
1963 
1961 
1961 (until 1964; as from 1975} 
1965 (as from 1975} 
1966 
1967 
'/Nrlr extension to the ,.te of a ~ 'lffr of admis
sion 

Existing .,,,ount, new vehicle registrations, trllns
lets of pmpetty •nd cancell•tions of pas~ger 
catS MJd estate CllfS acconling to their drivfng 
mfth•nisms •nd a per the owner groups nspecti
wly pun:haer groups 

Existing amount: 
New registf'lltions: 
ransfen; .;,f property: 
Cancellations: 

passenger cars 
estate CArs 

drive systems 
with Otto engine 
with Diesel engine 
with rotary piston engine 
with electric d11ve 
with other drive systems 
(owner groups respectively purchaser groups see 
indication above} 

Existing •mount, new vehicle r.,,istr•tions, tr•ns
fetS of property •nd cancell•tions of ,,...,,.er 
cars •nd nt•te cars •nd towing vehit:ln •per HP 
dasn (a from 1971 motorvehit:let:lllSHS} •nd • 
per owner groups 

Existing •mount: 
N.w vehicle registrations: 
T,.nsfers of property: 
Canc11/111tions: 

passenger cars 
estate cars 

(HP classes; from ... up to ... HP}: only for passenger 
cars, estate cars 
10, 71-15, 16- 19, 20, 21-23, 2'-28, 29-30, 31-34, 
35-37, 38-40, 41-45, 46-5J, 56-60, 61- 75, 
16-90, 
91 - 115, 116 - 120. 121 - 150, 151 and more HP 

(owner groups 111e above; only as to existing 
•mount) 

1952 und friiher (1974-1977) 
1953 bis 1956 (bis 1977) 
1956 und friiher (ab 1978) 
1957 bis 1960 (ab 1971) 
1957 
1958 (bis 1970) 
1959 
1960 
1961 (bis 1974) 
1962 
1963 
1964 
1961 (bis 1964; ab 1975) 
1965 (ab 1975) 
1966 
1967 

jihrtiche Erweiterung um ein nelaeS Zulas
sungsjahr 

BesUncl. Neuzulanungen, Besitzumschreibungen 
und l.Oschungen von Pkw und Kombis nach Antriebs
arter. und tt.Jtergruppen bzw. Kiufergruppen 

Bestand: 
Neuzulassungen: 
Besitzumschreibungen: 
Loschungen: 

Pkw 
Kkw 

Antriebsarten 
mit Ottomotor 
mit Oieselmotor 
mit Rotationskolbenmotor 
mit elektrischem Antrieb 
mit anderen Antriebsarten 

(Haltergruppen bzw. Kaufergruppen, 
oben) 

siehe 

Besuncl, Neuzulauungen, Besitzumschreibungen 
und l.Oschungen von PKW und Kombis nech 
Hubraumkleuen und Haltergrupen bzw. 
Kiufergruppen 

Bestand: 
Neuzulassungen: 
Besitzumschreibungen: 
L.Oschungen: 

PKW 
Kkw 

(PS-Klassen) von ... bis ... PS): 
nur fur PKW, Kkw 
10, 11-15, 16-19, 20. 21-23. 24-28, 29-30. 31-34. 
35-37, 38-40. 41-45, 46-55. 56-60, 61-75, 76-90. 
91-115.116-120.121-1&0. 151 und mehr PS 

(Haltergruppen, siehe oben; nur fur Bestand) 



normal tetwing vehicles: 
fHP classes; from •.. up to .•. HPJ: 
12. 13-17, 18-24.25-34,35-40,41-50, 51-60, 
61- 1UO, 
101 and more HP 

(owner groups stt (jbove; only as to existing 
amc,unt) 

articulated road trains 
(HP classes; from ... up to ... HPJ; 
24, 25- 34, 35- 60, 6~ - 100, 1G1 - 115, 126- 150, 
151- 175, 
176 - 200, 201 and more HP 

(owner groups see above; only as to existing 
amount) 

Existin11 amount of true/cs a per edmissible total 
weight Md owner 1110ups 

Existing amount: 
trucks 

(admissible total weight; from ... up to ... 1'9): 
2.000. 2,001-3,000, 3,001-3,500, 
3,501-4,000, 4,001- 5,000, 
5,001- 6,000, 6.001- 7,000 7,001- 7,500, 
7,501-8,000. 
8,001 - 9,000, 9,001 - 10,000. T0,001 - ;2,000, 
12,001 - 14,000, 
14,001 - 16,000, 16,. J 1 and more kg 

(owner groups see above) 

Existing amount, new vehicle registrations, trans
fers of property and cancellations of trucks, :railers 
a:1d loading capacity as per useful letad clll$$es and 
owner groups respectively pur;-;huer groups 

Existing amount: 
New vehicle registrations: 
Transfers of property: 
Cancellations: 

trucks 
trailers 
loading ClfptJcity for trailers (only existing amount); 

totalling 
with surface mounting (not/existing amount) 
normal-type trailers 

in all 
single-axle trailers 
multi-axle trailers 

articulated road trains 
(Useful load classes; from ... up to ... kg}: 
only for existing amount of trucks 
999, 1,000 - 1,499, 1,500- 1,999, 2,000- 2,·199, 
2,500 - 2,999, 
3,000- 3,499, 3,500 - 3,999. 4,000- 4,499, 
4,500- 4,999, 5,000- 5,499, 
5,500- 5,999, 6,000- 6,499, 6,500 - 6,999, 
7,000- 7,499, 7,500- 7,999, 
8,000- 8,999, 9,000- 9,999, 10,000- 10,999, 
11,000- 11,999, 
12,000 - 12,999, 13,000 - 13,999, 14,000 - 14,999, 
15,000 and more kilogramms 
(owne• 7roups see above} 

gewohnliche Zugmaschinen 
(PS-Klassen; von ... bis ... PS>: 
12. 13-i7, 18-24. 35-40, 41-50. 51-60, 61-100. 
100 und mehr PS 

(Haltergruppen, siehe oben; nur fUr Bestandl 

Sattelzi.Jgmcischinen 
(PS-Klassen. von ... tis ... PSI: 
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24, 25-34. 35-60, 61-100, 101-125, 126-150, 151-175. 
176-200, 201 und mehr PS 

(Haltergruppen, siehe oben; nur for Bestandl 

Bestand en UCW nech zulinigem Gesemtgewicht 
und Haltergruppen 

Bestand: 
LKW 

(zulassiges Gesamtgewicht; von ... bis ... kg): • 
2 000. 2 001·3 000, 3 001-3 500, 3 501-4 000. 4 001· 
5000, 
5 001-6 000, 6 001-7 000, 7 001-7 500, 7 501-8 000. 
8 001-9 000. 9 001-10 000. 10 001-12 000. 12 001-
14 000. 
14 001-16 000. 16 001 und mehr kg 

(Haltergruppen, siehe oben) 

Bestend, Neuzulassungen, Besitzumschreibungen 
und Loschungen von UCW, Kfz-Anhiingern und ude
kapazitit nach Nutzlastklassen und Hehergruppen 
bzw. Kiiufergruppen 

Bestand: 
Neuzulassungen: 
Besitzumschreibungen: 
loschungen: • 

lkw 
Kfz-Anhanger 
ladekapazitat an Kfz-Anhangern (nur Bestandl 

insgesamt 
mit Normalaufbau (nicht Bestand) 
gewohnliche Anhanger 

insgesamt 
einachsige Anhanger 
mehrachsige Anhanger 

Sattelanhanger 
(Nutzlastklassen; von ... bis ... kgi; 
nur fur Bestand an Lkw 

9~9. 1 000-1 499, 1 500-1 999. 2 000-2 499. 
2 500-2 999, 
3 000-3 499, 3 500-3 999, 4 000-4 499, 4 500-
4 999. 5 000-5 499, 
5 500-5 999, 6 000-6 499, 6 500-6 999, 7 000· 
7 499. 7 500. 7 999, 
8 000-8 999, 9 000-9 999, 10 000-10 999. 
11 000-11999, 
12 000-12 999. 13 000-13 999. 14 000-14 999, 
15 000 u. mehr kg 

(Haltergruppen, siehe obenl 
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(Useful load classes}; from ... up to ... kg}: only for 
new vehicle registrations, -transfers of property 
and cancellations of trucks, 
in all 
999, 1.000 - 1,499. 1.500 - 1,999, 2,000- 3,999, 
4,000 - 4,999. 5,000- 5.999, 
£000-7.499,~500-B.999,9,000-9,999, 

10,000 and more kg 
(owner groups respectively purchaser groups see 
above} 

(Us ~!1/ load classes; from ... up to ... kg}: only for 
ext.;ii.-,g amount of vehicle trailers and loading 
capacity of the existing amou11& 
in all 
999, 1,000- 1,499, 1,500- 1,999, 2,000-2,999, 
3,000 - ,1999, 4, 000 - 4,999, 
5.000- 5,999, 6,000- £999, 7,000- 7,999, 
B.000- S.999, 9,000- 9,999, 10,000- 7 7,999, 
12,000- 15,999, 16,000- 17,999, 18,000- 19,999, 
20,000 and more kg 

(Useful load classes; from ... up to .•. kg}: only for 
new vehicle registrations, transfers of property 
and cancellations re multi-axle normal-type trailers 
in all 
1,999, 2.000 - 2,999, 3,000 - 4,999, 5,000 - 7.999, 
8,000 - 9,999, 
10,000- 11,999, 12,000 and more kg 

(Useful load classes; from ... up to •.. kg}: only for 
new vehicle registrations, transfers of property 
and cancellations of articulated road trains 
in all 
9,999, 10,000-11,999, 12,000- 15,999, 
16,000 and more kg 

(Nutzlastklassen; von ... bis .•. kg): 
nur fur N9uzulassungen, Besitzumschreibun· 
gen u. loschungen von lbv 
insgesamt 
999. 1 000-1 499. 1 500· 1 999, 2 OJ0-3 999, 4 000-
4 999. 5 000-5 999. 
6 000-7 499, 7 500-8 999, 9 000-9 999, 10 000 und 
mehrkg 

(Haltergruppen bzw. Kiufergruppen, siehe 
oben) 

(Nutzklassen; von .•. bis ... kg): 
nur fur Bestand von Kfz-Anhingern und lade
kapazitit des Bestandes 

an Kfz-Anhingern 
insgesamt 
999. 1 000-1 499, 1 500-1 999. 2 000-2 999. 3 000· 
3 999. 4 000-4 999, 
5 000-5 999. 6 000-6 999, 7 000-7 999. 8 000-
8 999. 9 000-9 999, 
10 000-11 999, 12 000-15 999. 16 000-17 999. 
18 000-19 999, 
20 000 und mehr kg 

(Nutzlastklassen; von .•• bis •.. kg): 
nur fur Neuzulassungen, Besitzumschreibun· 
gen ~nd 

loschungen von mtihrachsigen gewohnli· 
chen Anhingern 

insgesamt 
1 999, 2 000-2 999, 3 000-4 999, 5 000-7 999, 
8 000-9 999, 
10 000-11999,12 000 und mehr kg 

(Nutzlastklassen; von ... bis ... kg): 
nur fUr Neuzulassungen, Besitzumschreibun· 
gen und 

loschungen von Sattelanhingern 
insgesamt 
~9~9.10000-11999, 12000-15999, 16000und 
mehr kg 



Existing •mount. new whicle Teflislntions, tnlns
ms of propeny, """an~ of trucks, truck 
loMling capM:ity, specMl-type motor nhicla •nd 
trailets M:Conling to supetstructute Md whic/e 
aypa, respectinly • WR/I• own., gTOUps •nd 
pun:llasw groups, respectively 

Existing amount: 
Nf!!W vehicle ~istrations: 
Tl'llnsf.n of property: 
Cancellations: 

trucks 
truck loading capacity 
vehicle trailers 
special-type vehicles 

(superstructure types and vehide types, respecti
vely}: 
altogether 
for load transport 

normal superstructure (not special-type vehicles 
and not new vehide registrations, not transfers of 
property, cancellations of vehicle trailers} 

altogether 
dumping structure 
platform type 
open box type with/without canvas cover and 
bow upholstery provided for transport of furni
ture insulating structure 
other closed surface mounting 

special-type structures (not trucks and not truck 
loading capacity} 

a/together 
tank tructs respectively trailers for them 

altogether 
for combustible liquids 
for milk 
other purposes 

silo vehicles 
livestock transporting vehicles 
deep-loading v'hicles and cable transporting 
vehicles (u::c1I 1972} 
vehicles for long material 
concrete transport mixers 
additional superposed trailing devices 
transfer cars 
others 

for further use (not truck and truck loading capacity} 
in all 
ambulances 
fire-brigade vehicles and trailers, respectively 
street cleaners 
vehicles for cleaning sewers and sludge suckers 
refuse removing trucks 
turntable ladders 
salvage and crane trucks 
stacker and fork lift trucks 
excavators and chargers 
working machines for soil cultivation, road con
struction and road maintenance 
tool t:a"iers for farming and forestry (until 1972) 
test, measuring, recording, radio and telecommu
nication cars (until 1972} 
tool and gear cars 
sales and display cars 
caravans 
hearses 
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Bestand, Neuzulassungen, Besitzumschreibungen 
und l.Oschungen von Utw, Utw-Udekapazitit. 
Sonderknftf•hrzeugen und Kfz-Anhingern nKh 
AufMu•rten bzw. F•hrzeuprten und Haltergruppen 
bzw. Kiufergruppen 

~stand: 
Neuzulassungen: 
Besitzumschreibungen: 
LOschungen: 

Uw 
Utw-Ladekapazitat 
Kfz-Anhinger 
Sonderkraftfahrzeuge 

(Aufbauanen bzw. Fahrzeuganen): 
insgesamt 
zur laster1bef0rderung 

Normalaufbau (nicht Sonderkraftfahrzeuge 
und Neuzulassungen, 
Besitzumschreibungen, LOschungen von Kfz
Anhingem) 

insgesamt a 
Kippaufbau • 
Plattform 
oftener Kasten mit/ohne Plane und Spiegel 
Polsterung fur Mobeltransport 
lsolieraufbau 
sonstiger geschlossener Aufbau 

Spezialaufbau (nicht Lkw und Lkw-Ladekapa
zitat) 

insgesamt 
Tankkraftwagen bzw. -anhanger 

insgesamt 
fur brennbare Flussigkeiten 
fur Milch 
andere 

Silofahrzeuge 
Viahtransponwagen 
Tieflade- und Kabeltranspc'nwagen (bis 
1972) 
Langmaterialfahrzeuge 
Betontransponmischer 
Nachlaufer (nicht Sonderkraftfahrzeuge) 
Kfz-Transponwagen e 
sonstige 

zur sonstigen Verwendung (nicht Lkw und Lkw
Ladekapazitat} 

insgesamt 
Krankenwagen 
Feuerwehrfahrzeuge bzw. -anhanger 
StraBenreinigungsmaschinen 
Kanalreinigungs- und Schlammsaugwagen 
Mullwagen 
Orehleitern 
Abschlepp- und Kranwagen 
Hub- und Gabelstapler 
Bagger und Lader 
Arbeitsmaschinen zur Bodenbearbeitung, 
StraBenbau und -unterhaltung 
Geratetrager fur Land- und Forstwirtschaft (bis 
1972) 
Prut-, Mess-. Registrier-, Funk- und Fernmelde
wagen (bis 19721 
Werkstattwagen 
Verkaufs- und Aufstellungswagen 
Wohnwagen 
Leichenwagen 



42 

others 
owner groups re..p«:t~ purchaser groups 
(see above} 
(for whide trailers only existing amount accor
ding to owner groups} 

Existing emount new vehicle leflistntions, tRns· 
lws al prop«ties •d cancehtions al poww-dti
wn baas Mldtro/My buRs subtlirid«lintoowner 
.,,,,,,. .,,,, ,,,,,,.,.., gl'OllpS 

&isting •mount: 
New whide registrations: 
Transfers of property: 
~ncellation: 

power-drivM and trolley buses 
(seat classes; from ••• up to-· seats}: 
'' 77-37, 32-40, 41-50. 51 and more seats 
owner groups and purchaser groups, respectively e (see above} 

Existing •mount al motor whida al vatying type 
•nd of tnilets 

Motor vehicles 
totalling 
motor cycles 

in all 
light-type motor cyc/ef 

passenger cars 
power-driven buses including trolley buses 
trucks 
towing machines 

in all 
towing machines in farming 
•rticulated road trains 

other motor vehicles 
in all 
working machines without car papers 

motor vehicles trailers 

Existing •mount of motor vehicles al v•r(ing typfl 
ecO«ling t01 cubic capacity •nd us.tu/ load cla
... a well• accOtding to th• tvP• of supetstruc
tura; existing •mount al trailetS 

Motor vehicles 
totalling 
motor-cycles 

in all 
light motor-cycltts 

pasungttr cars 
in all 
with lifting motor, cubic capacity up to 999 ccm 
with lifting motor, cubic capacity from 7 000 to 
1'99ccm 
with lifting motor, cubic capacity from 7 500 to 
7 999ccm 
with lifting motor, cubic capacity from 2 000 to 
mor11ccm 

p"wttr-drivttn omnibu1111 including trolley bu1111 

ubrige 
Halter- bzw. Kiufergruppen (siehe oben) 
(fur Kfz-Anhinger nur Bestand nach Halter
gruppen) 

Bestand, Neuzulusungen, 8esitzumschreibngen 
und l.Oschungen won Omnibuaen und Obuaen MCh 
Sitzplmklassen und Haltergruppen bzw. Kiufer
gruppen 

Bestand: 
Neuzulassungen: 
Besitzumschreibungen: 
LOschungen: 

Omnibusse und Obusse 
(Sitzplatzldassen; von ..• bis .•. Sitzplitze): 
16, 17-31, 32-40, 41-50, 51 u. mehr Sitzplitze 

Haltergruppen bzw. Kiufergruppen (siehe 
oben) 

Beshnd an Kraftfahrzeugen untenchiedlicher Art 
und Anhingem 

Kraftfahrzeuge 
insgesamt 
Kraftrider 

insgesamt 
Leichtkraftrider 

Personerkraftwagen 
Kraftomnibusse (einschl. Obusse) 
Lastkraftwagen 
Zugmaschinen 

insgesamt 
Zugmaschinen in der Lar.dwirtschaft 
Sattelzugmaschinen 

ubrige Kraftfahrzeuge 
insgesamt 
Arbeitsmaschinen ohne Brief 

Kraftfahrzeuganhinger 

Bestand an Kr.ttfahrzeugen untenc:hiedlicher Art 
nach Hubraum- und NutzlastgrO&enklanen sowie 
Art der Aufbauten; 
Bestand an Anhingem 

Kraftfahrzeuge 
insgesamt 
Kraftrider 

insgesamt 
Leichtkraftrider 

Personenkraftwagen 
insgesamt 
mit Hubkolbenmotor, Hubraum bis 999 ccm 
mit Hubkolbenmotor, Hubraum 1000 bis 1499 
ccm 
mit Hubtolbenmotor, Hubraum 1500 bis 1999 
ccm 
mit Hubkolbenmotor, Hubraum 2000 und mehr 
ccm 

Kraftomnibusse einschl. Obusse 



trucks 
(useful load classes} 
in all 
in the useful load dass up to 953 k!' 
in the useful load dass from 7 000 to 7 499 lt.g 
in the useful load class from 7 500 to 7 999 kg 
in the useful load dass from 2 000 to 3 999 kg 
in the useful load dass from 4 000 to 5 :199 kg 
in the useful load dass from 6 000 to more kg 
(type of superstructures}: 
trucks with special surface mounting 

in all 
tank trucks for combustible/inflammable liquids 
cattle transport trucks 
concrete transport and supply mixers 
conveying vehides for containers and inter
changeable containers 

towing machines 
in all 
towing machines in fanning 
articulated road trains 

further motor vehicles 
totalling 
working machines without car papers 
caravans 
ambulances 
fire-brigade vehicles 
refuse collector trucks 
road cleaners 
salvage and crane trucks 

motor vehicle trailers 
in all 
caravan trailers 

Road Traffic Accidents 

Accidents listed •ccording to kind of d•m•ge, type 
of roads involved •nd loc•lity, lei/led •nd injured 
,,.ISOM 

Accidents 
altogether 
with bodily injury 
with d3mage to property (1,000 DM and more} (until 
Dec. 31, 1982} 
with damage to property (3,000 DM and more} (as from 
Jan. 37, 1983) 

Accidents with bodily injury 
altogether 
on federal superhighways 
on federal highways 
on main roads 
on local roads 
on other roads 
inside places 
outside places 

Killed persons 
Injured persons 

Lastkraftwagen 
(NutzlastgroBenklassen): 
insgesamt 
in der Nutzlastklasse bis 999 kg 
in der Nutzlastklasse 1000 bis 1499 kg 
in der Nutzlastklasse 1500 bis 1999 kg 
in der Nutzlastklasse 2000 bis 3999 kg 
in der Nutzlastklasse 4000 bis 5999 kg 
in der Nutzlastklasse 6000 und mehr kg 
(Aufbauarten): 
Liew mit Spezialaufbau 

insgesamt 
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Tankwagen tor brenn-/entzundbare Flussig
keiten 
Viehtransponwagen 
Betontransport- und liefermischer 
Transporter fur Container und Wechselbe
halter 

Zugmaschinen 
insgesamt 
Zugmaschinen in der landwirtschaft 
Sattelzugmaschinen 

ubrige Kraftfahrzeuge A 
insgesamt W 
Arbeitsmaschinen ohne Brief 
Wohnwagen 
Krankenkraftwagen 
Feuerwehrfahrzeuge 
Mullwagen 
StraBenreinigungsfahrzeuge 
Abschlepp- und Kranwagen 

Kraftfc:hrzeuganhanger 
insgesamt 
Wohnwagenanhanger 

STRASSENVERKEHRSUNFALLE 

Unfi'le nach Schadenurt, StraBenart und Orulag, 
getOtete und verletzte Personen 

Unfalle 
insgesamt 
mit Personenschaden 
mit Sachschaden (1 000 OM und mehr) (bis 
31.12.82) 
mit Sachschaden (3 000 OM und mehr) (ab 31. 1.83) 

Unfiille :nit Personenschaden 
insgesamt 
auf der Bundesautobahn 
auf BundesstraBen 
auf landstraBen 
auf KreisstraBen 
auf anderen StraBen 
innerhalb von Ortschaften 
auBerhalb von Ortschaften 

Getotete Personen 
Verletzte Personen 



ROUGH BREAKDOWN 

AA AtNs 
AC Distances 

BA Population level 
BB Population trend 
BC Population migrations 

9 
c l'ublic /tHltll ..mce 

CA Illnesses and causes of death 
CB Health service 
CC Hospitals 

0 THC/ling, .,Jucation llfld cultute 

DA Schools providing general education 
and vocational schools 

DB Higher education facilities 
DH Sports 

F El«:tions 

FA Local government elections 
FB Elections of the Federal State Government 

(Landtag) 
FC Federal parliamentary elections 
FD Elections of the county council 
FE European elections 

GA Economic and social struct11re of 
the population 

GB Employment and unemployment 
GC Shuttle migration 
GD Compulsorily insured employees 

IB Enterprises 
IC Labour 
IE Land use and harvest 
IF Cattle 

J Entarpfitln and p/M:n of wotlt 

JB Places of work 

GROBGUEDERUNG 

Merkm11le 

A Natiirliche Umwelt 

AA Flichenangaben 
AC Entfemungsangaben 

B BevOlkerung 

BA Bevolkerungsstand 
BB Bevolkerungsbewegung 
BC Wanderungen 

c Gesundheitswesen 

CA Krankheiten und Todesursachen 
CB Gesundheitsdienst 
CC Krankenhiuser 

D Unterricht. Bildung uncl Kultur 

DA Allgemeinbilder.de und berufsbildende 
Schulen 

DB Hoc~schulen 
DH Sport 

F Wahlen 

FA Kommunalwahlen 
FB Landtagswahlen 
FC Bundestagswahlen 
FD Kreistagswahlen 
FE Europawahl 

G Erwerbstitigkeit 

GA Wirtschaftliche und soziale Gliederung 
der Bevolkerung 

GB Beschiftigung und Arbeitslosigkeit 
GC Pendelwanderung 
GD Sozialversicherungspflichtig beschaftigte 

Arbeitnehmer 

land- und Fontwiruch8ft 

18 Betriebe 
IC Arbeitsk;ifte 
IE Bodennutzung und Ernte 
IF Vieh 

J Untemehmen und Arbeltutitten 

JB Arbeitsstitten 



KA Industry or manufacturing trade 
KB Crafts 
KC In-coming orrJers. turnover. 

orrJer situation indices 

LA Main building industry 
LB Building aktivitin 
LC Buildings and dwellings 

MA Trade 
MB Catering trade 
MC Tourism 

0 Tnlfic 

OD Road traffic 
01 Road traffic accidents 

P Money and cretl~ 

PA Financial difficulties 

R Social insurance l»nefits 

RB National assistance 
RD Public youth welfare 

S Financn and Taxn 

SA Financing of the local authorities 
and local authority associations 

SE Personnel in the public administration 
SI Income tax 
SM Purchase tax 

T hicn 

TG Building and building land prices 
TJ Wholesale. r11tail and consumer prices 

U W111n and ulana 

UA Actual wage-e11mings 

W National 11ccounr. 

WA Gross domestic product 

K lndustrie und Handwerk 

KA lndustrie bzw. Verarbeitendes Gewerbe 
KB Handwerk 
KC Indices des Auftragseinganges. Umsatzes. 

Auftragsbestandes 

L Bauwirtlchaft. a.utitigkeit. Gebiude 
und Wohnungen 

LA Bauhauptgewerbe 
LB Bautitigkeit 
LC Gebiude und Wohnungen 

M Handel G.stgewed»e und fftmdenverkehr 

MA Handel 
MB Gastgewerbe 
MC Fremdenverltehr 

0 Verkehr 

OD StraBenverltehr 
01 StraBenverltehrsunfalle 

P Geld und Kredit 

PA Zahlungsschwierigkeiten 

R Offentliche Sozialleistungen 

RB Sozialhilfe 
RD Offentliche Jugendhilfe 

S Finanzen und Steuem 

SA · Finanzwirtschaft der Gemeinden 
und Gemeindeverbiinde 

SE Personal der offentlichen Verwaltung 
SI Einkommensteuer 
SM Umsatzsteuer 

T Preise 

TG Bau- und Baulandpreise 
TJ GroBhandels-. Einzelhandels

urd Verbraucherpreise 

U l.Ohne und Gehilter 

UA Tatsiichliche Arbeitsverdienste 

W Volkswirtschaftliche G ... mtrec:hnung 

WA Bruttoinlandsprodukt 



XA Public refuse removal 
XB R6use removal in the producing 

industries and hospitals 
XC Public water supply 
XO Public effluent disposal 
XE Water supply and effluent disposal in 

the mining and ,,,.nufacturing industries 

XF Investments for environmental protection 
in the producing industries 

s.,,pplement 

e CONVER1ED DATA RELATING TO THE 
REGIONAL STATUS AS OF 1. 1. 1975 

p Population 

BA Population level 
BB Population trend 

D THC/ling, education, culture 

DA Schools providing general 
education and vocational schools 

F Elections 

FC Federal parliamentary elections 

e G Occupational activities 

GA Economic and social structure of the population 
GC Shuttle migration 

18 Enterprises 
IC Labour 
ID Machines 
IE Land use and harvest 
IF Cattle 

JS Places of work. employees split 
up into branches of economic activity 

KA Industry 

X Umwettschutt 

XA Offentliche AbfallbesE:itigung 
XB Abfallbeseitigung im Produzierenden 

Gewerbe 
und bei Krankenhiusern 

XC Offentliche Wasserversorgung 
XO Offentliche Abwasserbeseitigung 
XE Wasserversorgl•ng und 

Abwasserbeseitigung 
im Bergbau und Verarbeitenden Gewerbe 

XF lnvestitionen fi.ir Umweltschutz im 
Produzierenden Gewerbe 

ErginZUng 

UMGERECHNETE DATEN 
ZUM GEBIETSSTAND 1. 1. 1975 

8 BevOUterung 

BA Bevolkerungsstand 
BB Bevolkerungsbewegung 

D Unterricht. Bildung, Kultur 

DA Allgemeinbildende und 
berufsbildende Schulen 

F Wahlen 

FC Bundestagswahlen 

G Erwerbstitigkeit 

GA Wirtschaftliche und soziale Gliederung 
der Bevolkerung 

GC Pendelwanderung 

Land- und Fontwirtschatt 

18 Betriebe 
IC Arbeitskrifte 
ID Maschinen 
IE Bodennuuung und Ernte 
IF Vieh 

J Untemehmen und Arbeitutitten 

JB Arbeitsstatten, Beschaftigte 
nach Wirtschaftsabteilungen 

K lndustrie und Handwerk 

KA lndustrie 



LC Buildings and ~/lings 

MA Tr.tie 
MB Catering trat» 

SI Income tax 

REGIONAL CLASSIRCATION 

ZZZ Regional classifications 

L lauwirtschaft. Bautitigkeit. 
Gebiude und Wohnungen 

LC Gebaude und Wohnungen 

M Handel. Gastgewerbe und Fnmdenverlrehr 

MA Handel 
MB Gastgewerbe 

S Rn.nzen und Steuem 

SI Einkommensteuer 

REGIONALE ZUORDNUNG 

ZZZ Regionale Zuordnungen 
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Ill. DATA SELECT SERVICE (OSS WS) 

1. Stiel description 

The data de/~ directly from the special s«tors or via 
the Regional Data Banlc are procnsed in accordana with 
standardized critma and combinations of criteria and 
thus c."Over the main part of the information demand. 
However. ii always occurs again and again that the data 
have to be interrelated differently in o~r to meet the 
requirements of special planning and n!SHrth projects. 
It is not possible to do this manually with about 300,000 
individual data types per set of statistics. 

h is difficult to create a data processing programme 
which can be brought into line with the special formula
tion of a question that might relate to several environ
mental statistics. These problems arise from the fact that 
in general, such a programme can be used only once. 

A.Furthermore, in contrast to other statistics. the environ-
• mental statistics contain besides the quantitative criteria 

many logical criteria which require a complex classifica
tion of the quafltitative criteria depending on the formula
tion of 11 question. 

This special requirement is met by the 

DA TA SELECT SERVICE 
developed in the Regional Office for Data Processing and 
Statistics (LDSJ. This system creates an extraction data 
file from the data files of the environmental statistics. The 
extracted data file contains exactly those criteria from the 
various environmental statistics which correspond to the 
special logical requirements of a specific investigation. 
This extracted data file can - practically as a temporary 
data bank - serve other evaluation programmes es an 
input. 

The following scheme gives an idea of the working 
method of the DA TA SELECT SERVICE: 

Ill. DATA SELECT SER"ICE (DSS LOS) 

1. Kum.eschretbung 

Die vom Fachbereich direltt oder uber die Landesda
tenbank gelieferten Oaten sind nach standardisierten 
Merltmalen und Merltmalskombinationen aufbereitet 
und decken damit den GroBteil des lnformationsbe
darfs ab. Es kommt jedoch immer wieder vor. daB tur 
spezii!lle Planungs- und Forschungsvorhaben die 
Oaten anders verltnupft werden mussen. Manuell ist 
das bei ca. 300 000 lndividualdaten pro Statistik nicht 
m0glich. 

Die Erstellung eines EDV-Programms, das einer spe
ziellen Fragestellung, die sich m0glicherweise auf 
mehrere Umweltstatistiken erstreckt. angepaBt ist, 
bereitet Schwierigkeiten, die sich daraus ergeben, 
daB ein solches Programm im allgemeinen nur einmal 
verwendet werden kann. Hinzu kommt, daB die 
Umweltstatistiken im Gegensatz zu anderen Statisti
ken neben den quantitativen viele logische Merkmale 
enthalten, die je nach Fragestellung eine komplexe 
Klassifizierung der quantitativen Merkmale erfordert. 

Oiese spezielle Anforderung erfullt der im LOS ent
wickelte 

DATA SELECT SERVICE 
Oieses System erstellt aus den Oateien der Umwelt
statistiken eine Extraktionsdatei, die genau jene Merk· 
malswerte aus den verschiedenen Umweltstatistiken 
enthilt, die oen speziellen logischen Erfordernissen 
einer gezielten Untersuchung entsprechen. Diese 
extrahierte Datei kann gewissermaBen wie eine tem
porire Datenbank anderen Auswertungsprogram
men als Eingabe dienen. 

Das folgende Schema verdeutlicht die Arbeitsweise 
des DATA SELECT SERVICE: 



L: 

W: 

L,: 

L,: 

Logical (qualitative) 
information 

Princip~ 
of sums 

Summen
sitze 

. 
Standard tables 

Standardtabellen 

Coll«tion 
Erhebung 

l'rottssing 
Aufbereitung 

AdjustH 
individual 

data 
Bereinigte 
lnc!ividual

daten 

SelectH 
facts for the 
R~ional 

O.taBank 
Ausgewihlte 
TatbHtinde 

fUrdie 
LOB 

Evaluation of selected facts 
in accordance with the 

catalogue of characteristics 
Au!.wertung von ausgewahlten 

Tatbestinden 
nach Merkmalskatalog 

Ls 

Logical link L 1 an.d L~ 
bases on the exammat1on 
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Logische Verknupfung L: Logicche (qualitative! Quantitative information L 1 und L3 aufgrund Information 
der Untersuchung 

W: Quantitative Information Example: 
Puplic refuse removal 

Beispiel: Offentliche (removal plants) 
Abfallbeseitigung 
(Bneitigungsanl•gen) Sealing against 

groundwater (yes/no) 
Abdichtung gegen Grund-L,: Type of rt/fuse w11ser (jelnein) 

Ountion: Evaluation prog.-.mmes L,: Abfallart What quantities of Auswertungsprogramme 
Frage: Welche beseitigten refuse removtnl are not 

sealed against ground- Abfallmengen sind bei den 
einzelnen Abfallarten water in terms of the 

Tables nicht gegen Grundwasser individual types of 
Tabellen 1bgedichtet? refuse? 
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IV. Exch•nge of inform•tion from 
extern•/ d•t• banks 

The data exchange servitt from external (national and 
in~mationa/J data banks is part of the UMWIS data offer 
for the Federal State of North Rhine-Westphalia, descri
bed in the first thrH chapters. 

Ewry year, approximately 4 million special publications 
are issued, i. e. about 20,000 publications per worlcing 
day. This deluge causes information to become desinfor
mation because the dassical material from the library 
and archive is no longer adequate and makes it impossi
ble to collect specific information from the experience 
and knowledge stored on billions of pages. 

The certainly best-known example originates from the 
-field of chemistry. In 1960, 70,000 publications were 

registered by the Chemical-Abstract-Service (literature 
service}. At present. the data bank of • Chemical
Abstracts• registers approximately 500,000 evaluated 
publications annually. The .Regit:ry-File• of Chemical
Abstracts contains (among others} struG!ural formulas 
and chemical terms of more than 7 million chemical 
compounds. 

People say that during the .Sputnik-shock" American 
scientists were in a position to tap the radio communica
tion of Sputnik but they could not decipher it. A million
dollar programme helped to solve this problem, but 
a little bit later one found the painstakingly deciphered 
code in a Califonian archive. It was an American develop
ment which had been available for a long time. 

Today, for the industries (as we/las trade and commerce} 
to be well-informed about the world-wide new develop

.ents and trends has become almost a matter of sur
vival. 

However, one cannot ignore the fact that totally new 
discoveries, inventions and fundamental f11rther deve
lopments can be searched for only at a very late stage (if 
at all) in the special arti' 'e" fJ I the literature on the subject 
or as patent applications, due to secrecy classification. 
Nevertheless, in:;iders can obtain the necessary informa
tion from trade fairs, congresses and searches in data 
banks by .keeping their ears to the ground•. 

The utilization of patent data banks can help to save costs 
for developments. H this potential was used systemati· 
cally - which was recently worked out by the • VOi" 
(Association of German Graduated Engeneers} - the 
German industry alone could save approximately 1 bil
lion OM of development costs annually. The basis of the 
VOi-caicuiation is that every year the German Patent 
Office fumishes prouf of the fact that the developments 
of about 20,000 patent applications are not really new. 
Taking estimated developmant costs of approximately 
50,000 OM for each project as a basis, the VD/ reaches the 
corresponding 7-digit sum of bad investments. 

IV. lnformationsvermittlung aus 
externen Datent>.nken 

Zum in den ersten drei Teilen beschriebenen Datenan
gebot von UMWIS filr das Land Nordrhein-Westfalen 
gehort der lnformationsvermittlungsdienst aus exter
nen (nationalen und internationalen) Oatenbanken. 

1. Aufgaben-/Problemstellung 

Pro Jahr erscheinen ca. 4 Mill. Fachveroffentlichun
gen. Das sind rd. 20 000 Publikationen pro Arbeitstag. 
Diese Flut macht lnformationen zur Desinformation. 
denn die klassischen Mittel der Bibliothek und des 
Archivs reichen lingst nicht mehr aus, um gezielt auf 
das auf Milliarden Seit .. n Papier gespeicherte Wissen 
zuzugreifen. 

Das wohl bekannteste Beispiel kommt aus dem Gebiet 
der Chemie. 1960 wurden vom in Schriftform heraus
gegebenen Chemical-Abstract-Service (Referat· 
dienst) 70 000 Veroffentlichungen erfaBt. Die Daten
bank von .Chemical-Abstracts• nimmt z. Z. jahrlich 
etwa 500 000 ausgewertete Publikationen auf. Oazu 
gehort das .Registry-File· von Chemical-Abstracts, in 
dem (u. a.) Strukturformeln und chemische Bezeich
nungen vcn uber 7 Mill. Verbindungen gespeichert 
sind. 

Man erzahlt sich, daB US-Wissenschaftler wahrend 
des Sputnik-Schocks zwar in der Lage waren. den 
Funkverkehr des Sputniks abzuhtiren, daB sie ihn aber 
nicht entschlUsselen konnten. Ein Millionen-Dollar
Programm schaffte Abhilfe - aber wenig spater fand 
man den muhsam geknackten Code in einem kalifor
nischen Archiv: Es handelte sich um eine schon lange 
vorliegende US-Entwicklung. 

Fur die lndustrie (auch Handel und Gewerbe) ist es 
heute eine Frage des Oberlebens geworden. daruber 
gut informiert zu sein, was weltweit entwickelt wird, 
sprich: - sich so tut -. 

Oabei darf nicht ubersehen werden. daB wegen des 
Geheimschuues ganz neue Entdeckungen/Erfindun
gen/grundlegende Weiterentwicklungen. wenn uber
haupt, erst sehr spat in den Fachbeitrigen der ein
schligigen Literatur oder als Patentanmeldungen 
recherchierbar (suchbar) werden. Dennoch konnen 
Insider durch die Kombination Messen, Kongresse 
und Recherchen in Datenbanken ,,ihre Ohren ans Gras 
legen·. 

Die Nutzung der Patent·Datenbanken kann E.'ltwick· 
lungskosten einsparen. Wurde diesea Potential syste· 
matisch genutzt, so rechnete jungst der Verein Deut
scher lngenieure (VOi) vor, konnte allein die bundes
deutsche lndustrie Jahr fUr J.'llhr rG 1 Mrd. Entwick· 
lungskosten vermeiden. Die Ba.sis dei" VDl-Rechnung: 
Allein da1 Deutsche Patentamt weiH jedes Jahr fur 
etwa 20 000 Patentanmeldunger. nach, daB die Ent· 
Y-icklungen in Wirklichkeit gar n. ~ht neu sind. Bei 
Entwicklungskosten von geschitzten 50 000 OM pro 
Projekt kommt der VOi auf die entsprechende 7-stel· 
lige Summe von Fehlinvestitionen. 



One is not always d~dent on information about the 
latest tkvelopments. It is oft~ much moff! interrtsting to 
make available knowledge ~ally available within a short 
time. It makes a diffeff!nce whether in cau of important 
questions one has to ff!/y on the available knowledge and 
memory of the staff or whether the published knowledge 
can be indicated on line/in interactive mode on a screen. 

Many legal problems would b«:ome moff! transparent 
sometimes legal proceedings would not be instituted or 
cases would not be lost if, for example, searches were 
mllde via the JURIS data bank in time. 

The exchange of information from data banks is particu
larly necessary for those who have no comprehensive 
library of their own. But who can call a library his own? 
And even if so. it is always very titnt!'-t:Onsuming to ulect 
the particular information from the offlHWI knowledge 
and to wort through it until one really knows what one 
wanted or had to know even if well-informed librarians 
give their support. 

On the other hand, it is no longer 11 utopian idea that such 
a video terminal-wheff!Verinstalled-in connection with 
11 normal telephone constitutes an almost impossibly 
comprehensive library. In addition. the person who is 
uarching for knowledge and information does nut have 
to work through a book, a journal or an article. Mostly, 
already the abstract/abridged version gives an informa
tion about the essential parts of the contents. Very often, 
this information is already sufficient and the procuring of 
the original literature or the respective copy is no longer 
necessary. 

2.C0$1$/•ccept•nce 

The Federal Republic of Germany has already invested 
several billions of DM in the establishment of data banks. 
As a result, many millions of special items of information. 
patent specifications. company- and product-related 
information as well as stati~lics are available and retrie
vable. However, instead of letting the users think for 
themselves and utilize the information available, infor
mation was collected by 11 higher authority and edited in 
11 manner that was at times bad or even in conflict with 
the user's interest. 

Those who are not convinced that the information will 
help them will not aks for information that is outside their 
present information procurement range. 

The target cannot be to inundate someone with a volume 
of knowledgt1, the evaluation of which will take days. 
Time is always lacking when solving problems. 

The medium-sized industry will only pay for edited 
information. Big industry can definitely cope with the 
informational raw material. 
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Nicht immer ist man auf die lnformationen uber die 
allemeuesten Entwicldungen angewiesen. Es interes
siert oftmals vielmehr, innerhalb kurzer Zeit verfugba
res Wissen tatsachlich verfugbar zu haben. Es ist 
schon ein Unterschied, ob man sich bei wichtigen 
Fragestellungen auf das vorhandene Wissen und Erin
nerungsverm<>gen einer Mitarbeiterschaft verlassen 
muB oder sich das veroffentlichte Wissen on line/im 
Dialog auf dem Bildschinn anzeigen !assen kann. 

So manches Rechtsproblem wird durchsichtiger. gar 
ein ProzeB nicht geflihrt oder vertoren, wiirde z. B. 
rechtzeitig in der Datenbank von JURIS recherchiert. 

Die lnformationsvermittlung aus Datenbanken ist 
gerade fur die notig. die im eigenen Haus keine 
umfassende Bibliothek haben. Wer hat die schon? 
Und wenn doch, so ist es allemale zeitaufwendig. aus 
dem vorhandenen Wissensangebot genau das her
auszusuchen und dann durchzuarbeiten. bis man das 
weiB. was man wissen will oder gar muB. Selbst wenn 
einen dabei fachkundige Bibliothekare unterstutzen. e 
Andererseits ist es wirklich keine utopische Vorstel
lung mehr, daB so ein Bildsc.,irmgerat/Terminal -wo 
auch immer aufgestellt - in Verbindung mit einem 
ganz normalen Telefon, eine schier unvorstellbar 
groBe Bibliothek ist. Mehr noch: Der Wissens-/ lnfor
mationssuchende braucht noch nicht einmal ein 
Buch, eine Zeitschrift. einen Artikel durchzuarbeiten. 
Meistens informiert ihn die Kurzfassung/Abstract uber 
das Wesentliche des lnhalts. Haufig weiB man dann 
schon Bescheid. d. h. die Anforderung der Originalli
teratur oder einer E:ntsprechenden Kopie erubrigt 
sich. 

2. Kosten/ Akzeptanz 

Die Bundesrepublik hat bereits mehrere Milliarden a 
DM in den Aufbau von Datenbanken gesteckt. Als W 
~rgebnis liegen heute viele Millionen Fachinformatio
nen, Patentschriften. Firmen- und Produktinformatio-
nen sowie Statistiken abrufbereit vor. Es ist wo"ll 
versaumt worden, die Nutzer selbst mundig zu 
machen und als lnformationsbenutzer aufzubauen. 
Statt dessen wurden von oben her lnformationen 
gesammelt und z. T. nicht nur schlecht, sondern sogar 
nutzerfeindlich aufbereitet. 

Wer nicht Oberzeugt ist, daB ihm die lnformationen 
nutzen, wird auch nicht nach lnformationen fragen. 
dill9 auBerhalb seines jetzigen lnformationsbeschaf
fungsbereiches liegen. 

Es kann nicht das Ziel sein, einen lnformationssuchen
den mit Wissen ZU uberschutten, dessen Aufarbeitung 
Tage kostet. Zeit-, sie fehlt fest immer bei der Losung 
von ProMemen. 

Der Mittelstand wird nur fur ,.aufbereitete lnformatio· 
nen" etwas zahlen. In der GroBindustrie kann man 
durchaus mit dem lnformationsrohstoff fertig werden. 
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But ~ have to gd away from our .library-mentality• 
which is uu:d to getting information free of charge. 

In addition. ~is the problem of lack of knowledge and 
skill with ~an/ to the utilization of the equipment and 
the correct inquiring proadurn as ~II as to the 
acqwinta~ with the diH~nt searching strategies. 
Only lfel'Y seldom will 11 data blink system be in 11 position 
to deliver (after input of 11 teywon/J exactly such informa
tion as the user is searching for. As 11 rule. the so-called 
.infonnation-broars• have the $/J«ial knowledge of 
how and where they an find the exact information. 
During the coming years, their share of the market will 
increase. 

For years already, North Rhine-Westphalia has been 
disposing of an excellently developed scheme of infor
mation and inf.-astructure worth of bemg utilized still 

J"re int~ and to be further improved by way of 
~ration. 

An existing cooperation between leading Data Bank 
Systems in l.'orth Rhine-Westphalia will be introduced to 
the public on the occasion of the ENVITEC '89 under the 
common title of .Data Bank Network NRW". 

Participating are the following organizations: 
- the Gesellschaft fur Wirtschaftsforderung 
- the T echnologie-Beratungsstelle Ruhr (tbrJ 
- the Federation of the Chamber of Industry and Com-

merce of NRW 
- the Zentrum in NRW fur Innovation und Technik 

(ZENITJ 
- GEN/OS Wirtschaftsdatenbanken 
- the Bertelsmann Information Service 
- the Landesamt fur Datenverarbeitung und Statistik 

NRW 
- the /nvestitionsbank NRW. 

9-he main target is to cater for more transparency on the 
market of information and to, thus, assure morE accep
tance through interlinkage of data-bank offering institu
tions and information brokers. An integrated system has 
been created whereby access to the various eletronic 
storage devices will be considerably f.;cilitated for inter
ested parties. 

The German Federal Post Office has spent several million 
OM on a data exchange ndWork (Datex-networkJ via 
which one can correspond world-wide with data banks at 
ridiculously low prices. A 15-minute search in American 
data banks costs no more than DM 9.--, in Germany only 
OM 3.-. The access to this network at any time is charged 
at DM 180.- per month. 

The n.r search expenses in the data banks, however, are 
considerably higher. On an average, the cormected hours 
cost between 100.- and 300.- OM. However, in general, 
well-trained information-brokers need a few minutes 
only. Their main work is the preparation of the search and 
the optimum editing of the results takttn down. 

Aber wir mussen weg von ;ener weitverbreiteten 
Bibliotheks-Mentalitit, die sich an den Nulltarif fur 
lnformationen gew()hnt hat. 

Hinzu kommt nat\lrtich das Hemmnis, daB es vieler
orts an der Sachkunde mar.gett. die sich nicht nur auf 
den Umgang mit dem Gerit und die Abfrageprozedu
ren erstredct. sondem auch auf die Vertrautheit mit 
verschiedenen Suchstrategien. Nur in seltenen Fille., 
ist ein Oatenbanksystem in der Lage, dem Nutzer auf 
bloBe Eingabe eines Stichwortes hin genau an die 
lnformationen zu ffihren, die er sucht. Ober das 
.gewuBt-wo• und das .gewuBt-wie• verfilgen in der 
Regel lnformationsvermittler - in den USA Informa
tion-Broker genannt-. ffir die sich in den kommenden 
Jahren ein wechsender Markt auftun wird. 

Nordrhein-Westfalen vel'fugt seit Jahren uber eine 
hervorragend ausgebaute lnformatior.s-lnfrastruktur. 
die es noch viel intensiver zu nutzen und durch Koope
ration weiter zu verbessern gilt. 

Es besteht eine Zusammenarbeit ffihrender Oaten
banksysteme in Nordrhein-Westfalen, die sich geson
dert auf der ENVITEC 1989 mit dem gemeinsamen 
.. Datenbank Netzwerk NRw- der Offentlichkeit vor
stellen. 

Beteiligt sind: 
- die Gesellschaft fur Wirtschaftsforderung 
- die Technologie-Beratungsstelle Ruhr (tbr) 
- die Vereinigung der lndustrie- und Handelskammer 

NRW 
- das Zentrum in NRW fur Innovation und T echnik 

(ZENIT) 
- GENIOS Wirtschaftsdatenbanken 
- der Bertelsmann lnformationsservice 
- das Landesamt fUr Catenverarbeitung und Statistik 

NRW 
- die lnvestitionsbank NRW 

Ziel ist es, fur mehr Transparenz auf dem lnforma
tionsmarkt und somit fur mehr Akzeptanz durch eine 
Vemetzung von Oatenbankanbietern und lnforma
tionsbrokern zu sorgen. Es ist ein Verbundsyste:m 
geschaffen worden, das lnteressierten den Zugang zu 
den einzelnen elektronischen lnformationsspeichern 
wesentlich erleichtert. 

Die Bundespost hat mit einem Aufwand von vie:len 
Millic,nen OM ein Oatenubertragungs-Netz (Datex· 
Netz) geschaffen, uber das man w« ltweit zu Spott· 
Preisen mit Oatenbanken korrespondieren kann. Fur 
ca. 9 OM Leitungskosten kann man eine Viertelstunde 
in amerikanischen Oatenbanken recherchieren, in 
Oeutschland kostet das nur etwa 3 OM. Fur den jeder· 
zeitigen Zugang zu diesem Netz zahlt man 180 OM pro 
Monat. 

Die reinen Recherchekosten in den Datenbanken sind 
da schon wesentlich teurer. Im Ourchschnitt kosten 
die Anschaltstunden 100 OM bis 300 OM Trainierte 
lnformationsvermittler benotigen jedoch meistens 
nur Minuten. Fur sie liegt die Hauptarbeit in der 
Vorbereitung der Recherche und in der optimalen 
Aufbereitung des mitprotokollierten Ergebnisses. 



~::~ exactly the last two sentences represent the costin
tensive problem. For less than 10 searches per month (as 
11 rule of thumb) neitft Jr the purchase of the necesS11ry 
hardware and softtlv .Jre nor 11 full-time working-place is 
worthwhile. Then it will be Slifer and more effective to 
give the order to an information-broker - 11 scout in the 
data jungle. 

But it is certainly also 11 problem to admit that one is not 
• .tnow-a1r. 

It goes without Sllying that for reasons of mutual confi
dence the information-broker has to maintain strict si
lence. 

-A kind of pledge of secrecy about 
who 

wanted to know 
1·.:hat 

why 

and when. 

3. S.•n:h examples 

Within the wide range of topics re environmental compa
tibility of the motor vehicle, a number of researches were, 
partly and for demonstrating purposes, carried out in the 
most varied data banks. As was to be quite expected, 
many hints came forth, mainly of bibliographical nature. 
On the last pages, you will find a selection there from 
accompanied by the indication of the relevant search 
l:eys and of the respective data bank. 

General sequence of on-line searches: 

- Selection of the host (the computer of the respective 
data bank) 
For the computers connected to the data exchange 
system of North Rhine-Westphalia (DVSJ an extra com
puter a:; the centre to external data banks has been 
installed. This automated centre selects the host via the 
DA TEX-P-netw:Jrk of the Federal German Post Office. 
Besides, the following solutions are possible, e. g. 

persanal computer at DA TEX-P 
personal computer with acoustic coupler in connec· 
tion with a telephone 
and ,.STX" (interactive videotex). 

- Selection of the data bank/input of the keywords 
After input of the u1er authorization criteria into the 
host (USER-ID, password) the searcher is requested to 
select the data bank from the data bank offer. 
The data bank then calls for the koywords and ,.ports 
the re1pective number or documents concerned (hit 
number) to be keyed in. In accordance with the Boolean 
algebra keywords can be linked. 
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Und genau in den letzten zwei Sitzen steckt die 
kostentrichtige Problematik. Bei weniger als 1 O Rech
erchen im ~~onat (Festregel) lohnt sich weder die 
Anschaffung der notwendigen Hard· und Software, 
noch ein Full-Time-Arbeitsplatz. Dann ist es sicherer 
und effektiver, einen lnformtionsvermittler - einen 
Pfadfinder im Datendschungel - mit der DurchfUh
rung zu beauftragen. 

Nur -. sicher ist es auch ein Problem, jemandem zu 
offenbaren, daB man nicht der Alleswisser ist. 

Aus Gr~nden des gegenseitigen Vertrauens ist es 
selbstverstindlich, daB der lnformationsvermittler/ 
Broker Stillschweigen daruber bewahrt, 

- eine Art Schweigepflicht -
was 

wer 
wann 

warum 

wissen sollte. 

3. Musterrecher~en 

Zum Themenkreis/Umweltvertraglichkeit des Autos 
wurden testweise und zur Demonstration eine Reihe 
von Recherchen in den verschiedensten Datenbanken 
durchgefuhrt. Wie nicht anders zu erwarten, erschie
nen dabei sehr viele vorwiegend bibliographische 
Hinweise. Eine Auswahl daraus mit der Angabe der 
Suchbegriffe und der jeweiligen Datenbank finden Sie 
auf den letzten Seiten. 

Prinzipieller Ablauf von On-line-Recherchen: 

- Anwahl der HOST (Heimatrechner der jeweiligen 
Datenbank) 
FUr die am Datenvermittlungssystem Nordrhein- e 
Westfalen (OVSl angeschlossenen Rechner ist dafur 
eigens ein Rechner als Kopfstelle zu externen Oaten· 
banken installiert. Automatisiert ubernimmt diese 
Kopfstelle die Anwahl des HOST Ober das DATEX-P-
Netz der Deutschen Bundespost. 
Daneben konnen auch z. B. Losungen 

Personalcomputer am DATEX-P 
Personalcomputer mit Akustikkoppler in Varbin

dung mit einem Telefon 
und BTX (Bildschirmtext) 

in Frage kommen. 

- Auswahl der Oatenbank/Eingabe der Suchworte 
Nach den Eingaben zur 6enutzungsberechtigung 
beim HOST (USER-ID. Passwort) wird der Recher· 
cheur zur Auswahl der Datenbank aus dem Oaten· 
bankangebot aufgefordert. 
Die Datenbank fordert dann zur Eingabe der Such· 
worte auf und meldet dazu die jeweilige Anzahl der 
in frage kommenden Dokumente (Trefferzahl). 
Nach den Regeln der Booleschen Algebra konnen 
Suchbegriffe miteinander verknupft werden. 
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- Sel«tion of the documents 
It is mostly •dlfisab/e tCI have a look at the less costly 
partial information (e.g. title. descriptors) at first 
Those documents which seem to be interesting can 
then be completely retrieved. 

· - Changing the data bank 
Hone intends to change to another data bank in a host. 
it is advisable to store the previous snrch process. In 
the next data bank the previous ssrch can then run 
•utomatically without a repeatt!d time-consuming •nd 
cost-intensive input of surch words. 

- Reprocessing 
Data bank searches are usually also recorded in order 
to re-run the search process later on. Mistakes can be 
recognized. unexp«tt!d results can be analyzed and 
te.ICfS which were read only briefly or cursorily on the 
screen can be worked through off.fine or can be printed 
out locally. H the searcher is also the person who is e searching the information, a reprocessing will not be 
necessary in many cases. If the result of a search has to 
be passed on, reprocessing is urgently recommended. 
The outward appearance may be very different It often 
depends on the customer's desire. 
When reprocessing the results of a search it is advisable 
to erase all characters and lines which are of no signifi· 
cance for the person searching information because 
depending on his knowledge of the output forms of 
data bank documents they might lead in many cases to 
unnecessary queries. 

-· Select•d n•tion•l •nd intemation•I datll bank$ 

There are approximately 3.500 data banks world-wide for 
almost all fields of knowledge. 

The following data banks were inte"ogated for the 
search examples shown: 

VDIN 

Technology, Economy, Science 

Daunock 

Period from edition 17183 until today 
Total 1tock 
18,000 documents 
Actualization: every w11ek 
Yearly increment: 5,000 documents 

- Auswahl der Dokumente 
Meistens ist es ratsam, sich zunichst die kostengun
stigeren Teilinformationen (z. 8. Titel, Deskriptorenl 
enzusehen. Die interessant erscheinenden Doku
mente konnen dann vollstindig abgerufen werden. 

- Wechsel der Oatenbank 
Soll zu einer weiteren Datenbank innerhalb eines 
HOST gewechselt werden, sollte man den bisheri
gen Suchvorgang vorher speichem. In der nichsten 
Datenbank kan~ dann die bisherige Suche automati
siert ablaufen, ohne die zeit../kostentrichtige Such
w0rtereingabe erneut titigen zu mussen. 

- Nachbereitung 
Datenbank-Recherchen werden ublicherweise mit
geschnitten, um jederzeit spiter nachvollziehen zu 
konnen, wie die Recherche verlaufen ist. Fehler 
konnen erkannt werden. unerwartete Ereignisse 
sind analysierbar und auf dem Bildichirm nur kurz/ 
fliichtig gelesene Texte konnen off line durchgear
beitet bzw. lokal ausgedruckt werden. 
1st der Rechercheur auch vleichzeitig der lnforma
tionssuchende. wird sich in vielen Fallen eine Nach
bereitung erubrigen. Soll ein Recherche-Ergebnis 
weitergegeben werden, ist eine Nachbereitung drin
gend angeraten. Dabei kann die iuBere Form sehr 
unterschiedlich sein. Sie richtet sich oftmals nach 
den Wunschen des Kunden. 
Bei der Nachbereitung ist, je nach Wissensstand des 
lnformationssuchenden uber die Ausgabeform von 
Datenbankdokumenten, der Grundsatz beachtens
wert, m0glichst alle Zeichen/Zeilen zu loschen/zu 
entfernen, die keinl? Information fUr den lnforma
tionssuchenden beinhaltet. Sie fuhren in vielen Fal
len Zl.I unnotigen Ruckfragen. 

4. Ausgewil;lte nationale und 
Internationale Datenbanken 

Weltweit gibt es ca. 3 500 Datenbanken fur fast alle 
Wissensgebiete. 

Fur die hier vorgefuhrten Musterrecherchen wurden 
die nachfolgenden Oatenbanken abgefragt: 

VDIN 

VDl-Nachrichten 

Technik, Wirtschaft, Wissenschaft 

Datenbnbnd 

Zeitraum: ab Ausgabe 17/83 bis htute 
Gesamtbestand: 18 000 Ookumente 
Aktualisierung: wochentlich 
jihrlicher Zuwachs: 5 000 Dokumente 



VOi-Verlag GmbH 

First Gtmnan full-text newspaper data bank.. It is the 
Online version of the VOi News, the most important · 
weekly l'ltWllSpaper in Gtmnan for technology and 
sciena. fortJt:Onomy and society. Publisher is the V~n 
Deutscher lngenieure (VDIJ. The data bant contains all 
editorial contributions. Not contained are illustrations. 
tables. and advertisements. 

- Production technology, engineering, precision mecha
nics 

- Materials processing, plastics technology, textile tech
nology 

- Structun1I engineering, building machines, equipment 
for buildings 

- Vehicle technology, materials-handling technology 
- Construction, material technology 
- Drive technology, technology of automation 
- Electrical engineering, electronics, data processing, 

measurement and control engineering 
- Power enineering, nuclear engmeering, evironmental 

technology 
- Vocational experience, office and industrial organiza-

tion 
-Association matters 
- Economics and science 
- Research and research politics 

UUDAT 

UL/DAT, the data bank for environmental liten1ture, is 
11 bibliographical one informing about the literature avai
lable in the field of environmental research done in 
German-speaking countries. 

Evironmental research, especially as to 
-water 
-air 
- •nvironmental pollution through chemicals 
-noise 

and with regard to the adjoiniflg-topics: 
- Na;ure and land•cape/Geometric development 
-Ecology 
- Environm•ntal «onomy 
- Environmental education 
- General and ov•rlapping environm•ntal iuues 
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VOi-Veriag GmbH 

lnhah 

Erste deutsche Vofltext-Zeitungs-Datenbank. Sie ist 
die On-line-Version der VOl-Nachrichten, der groBten 
deutschsprachigen Wochenzeitung fiir Technik und 
WISSeflSchaft. Wirtschaft und Gesellschaft. Herausge
ber ist der Verein Deutscher lngenieure (VOi). Die 
Datenbank enthift alle redaktioneflen Beitrige. Nicht 
enthalten sind Abbildungen, Tabeflen und Anzeigen. 

- Produktionstechnik, Maschinenbau, Feinwerktech-
nik 

- Verfahrenstechnik, K"nststofftechnik, Textiltechnik 
- Bautechnik, Baumaschinen, Gebiudeausrustung 
- Fahrzeugtechnik, FOrdertechnik A 
- Konstruktion, Werkstofftechnik '9' 
- Antriebstechnik, Automatisierungstechnik 
- Elektrotechnik, Elektronik, Oatenverarbeitung, MeB-

und Regelungstechnik 
- Energietechnik, Kerntechnik, Umwelttechnik 
- Berufspraxis, Buro- und Betriebsorganisation 
- Verbandswesen 
- Wirtschaft und Wissenschaft 
- Forschung und Forschungspolitik 

UUDAT 

ULIOAT, die Umweltliteraturdatenbank, ist eine 
bibliographische Datenbank, die uber Literatur auf 
dam Gebiet Umweltforschung deutschsprachiger 
Linder informiert. 

Umweltforschung speziell zu 
-Wasser 
-Luft 
- Umweltverschmutzung durch Chemikalien 
-Lirm 

und zu den 1ngrenzenden Gebieten: 
- Natur und Llndsch1ft/Rlumliche Entwicklung 
-Okologie 
- Umweltokonomie 
- Umwelterziehung 
- Allgemeine und ubergr Jifende Umweltfragen 



-Reviews 
-Reports 
-Books 
- Grey literature 

- 1976- Mardi 1988: 80,000 citations 
- monthly updating: 1,000 citations 

- Umweltbundesamt. Berlin 
- Fadlinfortn11tionszenttum. K•rlsnJhe 

UFORDAT 

UFORDA T, the data bank for environmental research, 
informs of current and completed research and develop
ment projects of the Federal Republic of Germany, of 
Austria and of Switzerland in the field of environmental 
research. The data bank corresponds to the printed 
Environmental Research Catalogue (UFORDA TJ of the 
Umweltbundesamt (National Bureau of Environmental 
Research} edited in German language. 

Environmental issues, especially as to 
-water 
-air 

a- en~ironmenral pollution through chemicals 
w-no1se 

and with regard to the adjoining topics: 
-Soil 
- Nature and landscape/Geometric development 
-Ecology 
- Environmental econom> 
- Environmental aspect.~ of agriculture and forestry/ 

Food supplies 
- Environmental aspects vf energy and raw materials 
- General and overlapping environmental issues 

- Tha data concerning research and development pro
jects are covered and recorded partly by means of 
questionnaires at the executing institutions and partly 
put at dispo11I by internal data banks of authorities 
promoting or financing environmentally relevant F+E 
projects. Systematic updating of the data bank through 
investigation by way of questionnaires is Hittg done 
every two years. Data interchange with the promoting 
or financing authoritie1 i1 a continuou1 one. 

Ou1l1n 

- Zeitschriften 
-Berichte 
-Bucher 
- Graue Literatur 

Dem~ 

-1976bisMirz1988: 80 000 Zitate 
- monatliche Fortschreibung: 1 000 Zitate 

Hental1r/ Altbitltts 

- Umweltbundesamt. Berlin 
- Fachinformationszentrum Karlsruhe 

UFORDAT 

UFORDAT, die Umweltforschungsdatenbank, infor
miert iiber laufende und abgeschlossene Forschungs
und Entwicldungsprojekte der Bunderepublik 
Oeutschland, Osterreich und der Schweiz auf dem 
Gebiet der Umweltforschung. Die Datenbank ent
spricht dem gedruckten Umweltforschungskatalog 
(UFORDAT) des Umweltbundesamtes. Die Datenbank 
ist in deutscher Sprache. 

Umweltfragen speziell betreffend 
-Wasser 
-Luft 
- Umweltverschmutzung durch Chemikalien 
-Uirm 

und zu den angrenzenden Gebieten: 
-Boden 
- Natur und Landschaft/Riumliche Entwicklung 
-Okologie 
- UmweltOkonomie 
- Umwehaspekte der Land- und Forstwirtschaft/Nah-

rungsmittel 
- Umwehaspekte von Energie und Rohstoffen 
- Allgemfline und ubergreifende Umweltfragen 

- Die Oaten der Fol'IChungs- und Entwicklungspro
jekte werden teils mit Hilfe von Fragebogen bei den 
durchfUhrenden lnstitutionen erfaBt und teils aus 
internen D.ienbanken der Stellen bereitgestellt. die 
umweltre~evante F+E-Projekte fOrdem oder finan
zieren. Oi,, 1ystem1tische Fortschreibung der D1ten
b1nk durch Fragebogenerhebung wird alle zwei 
Jahre durchgefuhrt. Der Datenaustausch mit den 
fordernden oder fin1nzierenden Stellen erfolgt kon
tinuierlich. 



- 1974- Mitlrch 1988: 21.000 citations 
- Updating twice or fo~r times per year: 

2.600 citations per year 

- U1T1Weltbundesamt. &rlin 
- Fat:hinformationszt!ntrum. Karlsruhe 

RSWB 

The RSWB (gl!Odisposition. town planning. housing. 
construction engineering} is a bibliographical data bank 
offering literature in the fields of gl!Odisposition. town 
planning. housing and construction engin~ring - with 
publication in German-speaking and many other Eur
opean countries. in the United States or in Canada. Most 
of the citations contain abstracts. Grey literature is parti
cularly appreciated. All citations are in German. Titles in 
foreign language are indicated in their original text 
accompanied by the translation in German. 

Subject matters 

- Construction industry and building operation 
- Technical interior works and supply 
- Foundation engineering, water enginet:ring, and road 

construction 
- Building law.<; 
- Architecture and building planning 
- Preservation of ancient monuments 
- Building material and building physics 
- Civil engineering superstructures 
- Town planning and town renovation 
- Geodispo~ition and traffic 
- Politics and economics 
- Environmental protection and landscape maintenance 
-CAD 

Sources 

- Reviews and series 
-Books 
- Conference reports/essays 
-Reports 
- Other grey literature 

- 1976- March 1988: 300,000 citations 
- 12 updatings per year; 26,000 citations in a year. 

lmplem11ntor/Offerer 

- lnformationszentrum RAUM und BAU (RBJ of the 
Fraunhofer-Gesellschaft, Stuttgart 
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Datenbestand 

- 1974 bis Marz 1988: 21 000 Zitate 
- Fortschreibung zwei bis vier Mal pro Jahr: 2 600 

Zitate pro Jahr 

Herstaler/Anbieter 

- Umweltbundesamt. Berlin 
- Fachinformationszentrum Karlsruhe 

RSWB 

RSWB (Raumordnung. Stadtebau, Wohnungswesen. 
Bauwesen) ist eine bibliographische Oatenbank. die 
literatur der Bereiche Raumordnung, Stadtebau, 
Wohnungswesen und Bauwesen nachweist, die in 
deutschsprachigen und vielen anderen europaischen 
Landern. den Vereinigten Staaten oder Kanada ver
offentlicht wurden. Die meisten Zitate enthalten • 
Abstracts. Besonderer Wert wird auf Graue literatur 
gelegt. Alie Zitate sind deutschsprachig. Titel in 
Fremdsprachen werden in der Originalsprache und 
als deutsche Obersetzung angegeben. 

Sachgebiete 

- Bauwirtschaft und Baubetrieb 
- Technischer Ausbau und Versorgung 
- Grundbau, Wasserbau und StraBenbau 
- Baurecht 
- Architektur und Bauplanung 
- Denkmalpflege 
- Baustoffe und Bauphysik 
- lngenieurhochbau 
- Stadtplanung und Stadterneuerun;i 
- Raumordnung und Verkehr 
- Politik und Wirtschaft 
- Umweltschutz und landschaftspflege 
-CAD 

Ouellen 

- Zeitschriften und Serien 
- Bucher 
- Konferenzbeitrage 
-Berichte 
- sonstige Graue Literatur 

- 1976 bis Marz 1988: 300 000 Zitate 
-12 Fortschreibungen pro Jahr; 26 000 Zitate jahrlich 

Hersteller I Anbieter 

- lnformationszentrum RAUM und BAU (IRB) der 
Fraunhofer-Gesellschaft Stuttgart 
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/CONDA 

The /CONDA {lntemational Construction Oata-bau} is 
a bibliographical data bank covering worldwide the lite
rature in the field of construction engineering. architec
ture and town planning. Most of ti~ citations contain 
abstracts. /CONDA is the data bank of the International 
Council for Building Research. Studies and documenta
tion (OBJ. The RAUM and BAU Information Centre (RBJ 
of the Fraunhofer-Gesellscha~ as the /CONDA Agency. 
takes care of the coordination on the international level of 
a great number of organizations dealing with "arying 
tasks. such as information and documentation centres. 
rr:search organizations. and professional publishers. 
Grey literature is particul•rly appreciated. All citations 
are in English. 

Subi«f mattets 

•- Structural design and material testing 
- Hall structures. industrial structure. floor buildings, 

towers, etc. 
- Bridges, tunnels, embankments, etc. 
- Brickworlc structure, concrete construction, structural 

steel engineering. wood construction work. etc. 
- Suited technologies for de"eloping countries 
- Demolition and maintenance of buildings 
- Foundation engineering and geotechnics 
- Buildmg physics 
- Energy saving 
- Building planning 
- Interior decoration 
- Town planning. housing. landscape planning 
- Building operation and completion of buildings 
- Building implements. building processes, and indu-

strialized building 
-CAO 

- Reviews and series 
-Books 
- Conference reports/essays 
-Reports 
- Other grey literature 

- 1976- March 1988: 195,000 citations 
- 12 updatings per year; approx. 35,000 citations in a year 

- International Cooperation coordinated by: 
lnformationszentrum RAUM und BAU (RBJ of the 
Fraunhofer-Gesellschaft, Stuttgart 

ICONDA 

ICONDA (International Construction Database) ist 
eine bibliographische Datenbank. die weltweit die 
Literatur der Bereiche Bauwesen, Architektur und 
Stadtplanung abdecltt. Die meisten Zitate enthalten 
Abstracts. ICON DA ist die Datenbank des International 
Council for Buildung Research, Studies and Docu
mentation (CIB). Oas lnformationszentraum RAUM 
und BAU (IRB) der Fraunhofer-Gesellschaft koordi
niert als ICONDA-Agentur die intemationale Zusam
menarbeit zahlreicher Organisationen mit unter
schiedlichen Aufgaben, wie Informations- und Doku
mentationszentren, Forschungseinrichtungen und 
Fachverlage. Besonderer Wert wird auf Graue Litera
tur gelegt_ Alie Zitate sind in englischer Sprache. 

- Baukonstruktion und Werktstoffpriifung 
- Hallenbauten, lndustriebauten, GeschoBbauten, 

Turmeetc. 
-Brucken, Tunnel. Damme etc. 
- Mauerwerksbau, Betonbau. Stahlbau. Holzbau etc. 
-AngepaBte Technologien fur Entwicklungslander 
- Abbruch und Gebaudeerhaltung 
- Grundbau und Geotechnik 
-Bauphysik 
- Energieeinsparung 
- Bauplanung 
- lnnenarchitektur 
- Stadtplanung. Wohnungsbau, Landschaftsplanung 
- Baubetrieb und Baudurchfi.ihrung 
- Baugerate, Bauverfahren und industrialisiertes 

Bau en 
-CAD 

Quellen 

- Zeitschriften und Serien 
- Bucher 
- Konferenzbeitrage 
- Berichte 
- sonstige Graue Literatur 

Datenbestand 

- 1976 bis Marz 1988: 195 000 Zitate 
-1i! Fortschreibungen pro Jahr; ca. 35 000 Zitate 

jahrlich 

Hersteller I Anbieter 

- Internationale Kooperation koordiniert durch: 
lnformationszentrum RAUM und BAU (IRB) der 
Fraunhofer-Gesellschaft Stuttgart 



VOLKSWAGEN 

hriod from 1971 until today 
Tota/stock 
93.000 documtmts 
Yearly ~imt: 6.000 documents 

Volkswagtm AG 

The data bank gives bibliographical hints as to German 
and international publications as are important for the 
automobile industry. The main topics, such as automo
tive engineering, component suppliers, and road traffic. 
are dealt with both under technical and economic 
aspms. All documimts contain an abstract in Germ•n. 

- National economy and business administration 
- Data processing 
- Electric power industry 
- Electrical engineering 
-Automotive engineering 
- Drive technology 
- Traffic. road safety, roads 
- Manufacturing engineering 
- Duality control 
- Machine elements 
- Measurement and control engineering 
- Motor fuels, lubricants 
- Material 
- Mathematics, physics, chemistry 
- Environmental protection 

Soun:• 

Reviaws, conference essays, books, research reports 

vwww 
VOLKSWAGEN 

Knftfahrnugtechnik 

o.tenbestand 

Zcitraum: 1971 bis heute 
Gesamtbestand· 93 000 Dokumente 
Aktualisierung: monatlich 
jihrlicher Zuwachs: 6 000 Dokumente 

Volkswagen AG 

lnhalt 
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Die Datenbank liefert bibliographische Hinweise auf 
deutsche und intemationale Veroffentlichungen, di. 
fur die Automobilindustrie von Bedeutung sind. Die 
Ha"J>tthemen Fahrzeugtechriik, Zulieferindustrie und 
StraBenverltehr werden sowohl unter technischen als 
auch unter wirtschaftlichen Aspekten behandelt. Alie 
Dokumente enthalten ein Abstract in deutscher 
Sprache. 

- Yolks- und Betriebswirtschaft 
- Datenverarbeitung 
- Energiewirtschaft, Elektrotechnik 
- Fahrzeugtechnik 
- Antriebstechnik 
- Verltehr, Verltehrssicherheit, StraBen 
- Fertigungstechnik 
- Oualititskontrolle 
- Maschinenelemente 
- MeB- und Regelungstechnik 
- Kraftstoffe, Schmierstoffe 
- Werkstoffe • - Mathematik, Physik, Chemie 
- Umweltschutz 

Ouellen 

Zeitscnriften, Konferenzberichte, Bucher, For-
schungsberichte 
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- LlllDESA!lT fuR DATENVElllltBEITUl(G UllD STATISTIK lfRV -

- IlfFOR11ATIOISV!RlfITTLUllGSDIElfST AUS EXTERN'EI DlTEBBllllCEN -

IBR lJISPREr.BPARTIER: 
ORR VALDSCll!IIDT 
DEZERllAT 212 
TELEFOI: 0211/tt97376 
IEJlllCBRICITIGUllGElf: - - DVS-BRIEFDIEIST IP. DVS-llUT?ERSERVICE 

lDU:SSE: 1897, llLAGEFlCB: 1101VALD 
- - DVS-KUl'I>ElfDIEJllST 

TELEFOR: 0211/4497350 

·············••****************•*••*********************************** 
* DATEIIA!E VAL2125.STJl.D890227.Tl25823 (VOM 27.02.1989) * 
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DATEHBAHK VDIN VDI-Nachricbten 

SUCHVORTE AUTO 
ltRAnFARRZEltG 

U!VELTVERTRAE~Lir.HKEIT 

DB VDIN. FIZ Technik Frankfurt: VDIN. Copyright VDI-Verlag GmbH. 
AN 198705100205. 
YR 1987. 
NO 051. 
pn 871218. 
PA 002. 
1r. 04. 
TI U••elt: Vorberrscbende Praxis verschiebt nur die Probleae. 

Sacbverstaendige fordern Hmdenken der Politik. 
Scbverwiegende Versaeuanisse der Vergangenbeit i• Bodenschutz - Von 
Michael Peter. 

AB VDI-H. Bonn, 18. 12. 87 - In der Um•eltpolitit •uss uaqedacbt und 
tonsequenter voraegangen werden. Kit der vorherrschenden Ausricbtung 
auf fl'inzelne Proble11felder vie Luftreinbaltung oder Laermschutz 
werden Probleme nicbt geloest, sondern nur ~erscboben. Dieses Urteil 
faellen die "Umveltveisen" in ihrea neuen Gutacbten. lurz zuvor batte 
Uaveltainister Toepfer ein Boden- und Grund•asserscbutztonzept 
vorqelegt. 

TX l>ie scbve1·vieqendsten Verue,JllJlisse in der Um•eltpolitik der 
vergangenen Jabre siebt der Sacbverstaendigenrat fuer Umveltfraqen im 
Bodfl'n- und Nat11rschutz. Der lrtenscbvund bei Pf lanzen und Tieren geht 
veiter, erklaerte der Vorsitzende des Rates, Volfgang Haber 
{Lehrstubl fuer Landschaftsoetologie der TU Kuenchen/Veibenstepban~ 
bei der Vorstellung des Umveltgutachtens 1987 am 9. Dezember in Bonn. 
Er kann demnacb nur durcb eine grundlegende Neuf assunq der 
Naturscbutzgesetze an9ebalten verden. Und dabei muessen Privilegien 
fuer die Hauptsuendergruppe, naemlich die Bauern, endlich vegfallen. 
Aber auch die Verkebrspolitik und der Fremdenverkehr tragen mit dem 
Strassenausbau und dem Flaechenbedarf fuer Ski- und 
Vassersportgebiete zur Landschaftszerstoerung bei. 
Schlechte Moten stellt der Rat auch der Eneroiepolitik aus: 
Einsparpotentiale sind noch nicbt in ausreicbendem Masse erschlossen. 
Die Kernenerqie bdten die Umvelt•eisen zvar fuer umveltpolitisch 
verantvorthar, docb bei der Entsorgung plaedieren sie qegen eine 
Vietl~raufbereitunq und duit fuer die direkte Endlagerunq 
abael=annter Brennelemente. 
Vom selbstaesetzten Ziel nocb •eit entfernt ist die Regieruna in 
puncto schaastoffarmes Auto, und das trotz steuerlicher Anreize. tuer 
voelliq verfehlt baE'lt der Umveltut die Foerder1.10g von 
Dieselmotoren, die durch Partikelemissionen Krebs erzeugen sollen. 
Ausserdem 1:uessen Lastkraftvagen endlicb in die lbgasreinigung mit 
einbezogen verden. Besorgt aeusserten sich die zwoelf Gutachter ueber 
die gesundheitlichen GefllebrdunaPn durch die Umveltverschmutzung. Bei 
Blei, Cadmium und Nitrat sind die Grenzen des Zumutbaren erreicht und 
teilweise schon ueberschritten. Verqiftunq der ~utter~ilch und 
Funktionsstoerunven der Hieren und des Nervensystems sovie die 
Zunahme von Krebs nennen sie als moegliche Folqen des 9eqenvaertiqen 
Umweltzustandes. Und dieser Zustand wird in erster Lin1e nicht durch 
die grossen Katastrophen wie Sandoz oder Tschernobyl gescbaffen, 
sondern durch die Summe der alltaeglichen kleinen und groesseren 
Verschmutzunqen. 
Einen Tag vor Veroef fentlichung des Umveltqutachtens batt~ das 
Bundeskab1nett ein Boden- und Grundvasserschutzkonzept verabschiedet. 
Umweltminister Toepfer aacbte die Dringlichkeit der beiden Konzepte 
ait folgenden Zablen deutlicb: Die Versauerunq des Bodens hat in den 
lf'tzten 25 Jahren reqional um das Zehnhche zuoenommen. Die 
Siedlungsf laeche nimmt taeolich um 100 Hektar zu, das entspricbt pro 
Jahr der Groesse des Bodensees. Und im Bundesgebiet qibt es zwischen 
30 000 und 50 000 Altlastenflaechen mit stark vergifteten Boeden. 
Die !assnahmf'n zu11 Bodenschutz reichen vom Rueckbau schon 
versieoelter Flaecben, einschliesslich Brachleguno landvirtschaftlich 

8en11tz~n Bodens, bis zur Einfuf'hrunq einer 
mweltvertraeqlichkeitspruefung fuer oroessere Bauproiekte und der 

~itsprache des tr~weltministers bei qeplllnten Bunaesfernstrassen. 
Ausserder. soll die Gefaehrlichkeit von Altstoffen strikter geprueft 
1md di(> v,,.rv1;>nt!11nq von Pfhnzfl'nsdi11tzmi tteln vf'i testqehend 
eingeschraenkt werden. 
Diese 11nd Plnioe erqllenz':'nde MusnahmE'T1 v11nden l\11ch f uer den 
Grundvasserschutz angewendet. Die Qualitaet des Grundwassers wird 
shenr!ia schlecbter 11ntl dui t aucb ienli" unsfl'rf's TrinJtwassers. ttrr. 
rechtzeitig das Gefaehrdungspotential -erkennen zu koennen, schlug 
Toepfer eine r.r11ndwassndlltenbank vor. SchliPsslicl1 sollen ne11e 
kommunale Klaeranlaqen und solche, die stcrk ausgebaut werden, eine 
dritte Reiniqunqsstuffl' l"rblllten. 
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L6 lllSVER 1 or 20 
AN LU876888 ULIDAT 
TI Besser als sein Ruf • 
.lll Anon. 

DATENBJJfI ULIDAT des tJmveltb11ndPSallt 

STJCHVORTE AUTO 
JCRAnFABRZEUG 

U!!VELTVERTRAEGLIC:BKEIT 

so Test. Sonderbeft (1987) Bd 2? S. 96-100 (div. Abb.; 1 Tah.) 
DT Zeitscbrift 
LA neutscb 
IP LIS 
AB Auf Probenabaefabrten durch das Bundesqebiet. in Berlin und auf den 

Transitstrecken durcb die DDR vurden unangeaeldet und unauffaelliq 7q 
Proben von bleifreie• Benzin in einen Spezialtanister 9efuellt und 
auf die Kotorvertraeqlicbkeit und Uaveltvertraeqlicbke1t untersucht. 
Die Erqebnisse verden tabellariscb zusa111aengestellt. Fast alle Proben 
entspracben den DIN-Bestiaaungen binsichtlicb zB Researcb-Oktanzahl, 
!otor-Ottanzabl. Dampfdruct. Dichte des Kraftstoffes. Die Bleigehalte 
laqen in allen Proben unter S ag/l. Der Grenzvert betraegt 13 •g/l. 
Kit A11snabme von einer Probe viesen alle Scbvefelgebalte von 25 
ag/tg oder darunter auf. Sie unterschri~ten damit veit den Grenzvert 
von 1000 mg/tg. Die Konzentrationen an Benzol und polycycliscben 
aromatiscben Kohlenvasserstoffen im unverbleiten Benz1n. die 
ebenfalls bestiDlllt vurden, sind so hoch vie ia verbleiten. Diese 
Stoffe verden durch den Katalysator aus dem Kraftfabrzeugab9as 
entfernt. 

r.c *LlTSl Luft: Emissions- und Iuissionsmindennqsaassnahaen: Vertehr 
CT Benzin (bleifrei); Karktuebersicbt; Brennstoffzusammensetzunq; 

Schadstoffaehalt; Bleiqebalt; Benzol; Grenzvert; Probenahme; 
Schvefeloefialti· Kohlenvasserstoff (polyzyklisch); 
Umveltvertraeq ichkeit; Katalysator; Kfz-Abgas 

L6 lNSVER 3 or 20 
AN UA876478 ULIDAT 
TI Niemand will auf die Vorteile des Autos verzichten. 
AU (Porsche, St11ttqart) 
SO Phoenix International (1987) Bd 5(1) S. 6-9 (4 Abb.; 9 Lit.) 
DT Zeitscbrift 
LA Deutsch 
IP UBA 
CC *UA20 Umveltpolitik; UA40 Sozialvissenscbaftlicbe Umveltfn9en 
CT Verkebrspolitik; Schadensverursacbung; Umveltvertraeqlichke1t: 

Kraftfahrzeuq; Oekonomisch-oekologiscbe Effizieni: Ktz-Verkehr; 
Kfz-Abgas; Schadstoffemission; Interessenkonflikt: Valdschaden: 
Saurer Niederschlaq; Emissionsqrenzvert 
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AlfSVER 2 OF 2 

DlTElfBANI UFOIDAT des Uaveltbundesa.t 

SUCRVORTE AUTO 
DAFTFAHRZEUG 

UlfVELTVERTRAEGLICBIEIT 

23085 UFORDAT D• UFOKAT 85•LU51-012 
Tec:bnoloqiebevertung zu Probleaen der Luf tversc:hautzung durc:h 
Stassenfabrzeuge. 
1 technology assessaent of the problea of air pollution by road 
~ebicles. 
Projettleiter: Braun, E., Prof.Dr. 
Leiter der Institution: Braun, E., Prof.Dr. 
Oesterreic:bisc:be Atadeaie der Yissensc:baften, Institut fuer 
Sozio-<>etonoaisc:be Entvictlunqsforsc:bung und Technitbevertung 
Fleisc:baartt 20 
1-1010 Vien 
oesterreich 
Tel: (0222) 527153 
(1) B1mdesunisteriu fuer Vissensc:hdt und Forsc:hunq Oesterreich. 
Settion Forsc:hunq 
01 Nov 1984 · 
31 Jan 1985 
OES 300000 
Der derzeitiqe Stand der Vissensc:haft laesst ~erauten, dass das 
Valdsterben durc:b eine Kombination von Virtungen d~s 
Sc:hvefeldioxids, der Stic:toxide und Kohlenvasserstoffe verursac:ht 
vird. Letztere beide Sc:hadstoffe verden in beac:btlicber MP.nge von 
Kraftfahrzeuqen verurs~c:ht. Drei tec:hnisc:he Entvictlungen toennen 
zur Loesunq dieser Probleme beitragen. Der Magermotor, der 
eaissionsarae Dieselaotor und der Dreivegtatalysator. Lanqfristiq 
sind die ersten beiden Loesungen vorzuzi£den, da sie guenstiges 
lhqasverb~lten mit Enerqiesparsamteit und Zuverlaessigteit 
verbinden. Kurzfristia sind die extrem bohen Anforderungen der US 
Gesetzqeb1inq nur mit Bilfe des Dreiveqkatalysators erre1c:bbar. 
Laengerfristig vaere es vuensc:bensvert, aoeglic:bst hoc:bottaniges 
(etva 96 ROZ, 86 MOZ) hleifreies Benzin auf den Martt zu brinqen, um 
die Energiesparsamkeit zu beguenstigen. Es vird vorgesc:hlagen, die 
Moeqlic:hkeit eines lusqleicbs zvisc:ben Sparsa.teit und 
Umveltbelastung innerhalb geringer Grenzen zu ervaegen. Zu bedenten 
ist auc:h die Tatsac:be, dass z.B. der M~qermotor seine 
Emissionseigensc:haften ziemlic:h tonstant baelt, vaebrend die 
Funttion des Katalysators im Laufe der Zeit nacblaesst, wobei die 
routinemaessige Ueberpruef ung im Moment taua technisc:b durcbf uehrbar 
ist. Um eine sc:hnellere Entlastung der U••elt zu erreichen als dies 
durch Verordnungen fuer Neufahrzeuge aoeglich ist, toennten 
~erkehrspolitische !assnahaen vesetzt •erden. Z.B. Beguenstilunven 
des oef fentlichen Vertebrs, Teapoliaits und autofreie Tage. uch 
Nachruestung bestehender IFZ ist •oeglic:b, venn aucb nicht so 
virksam vie Dreivegtatalysatoren. 
•LUSl Luft: Emissions- und Ia11issionsainderun9saassnahaen: Vertehr 
Katalysator; Luftverunreinigung; Stickstoffox1d; Kraftfahrzeug; 
Kohlenvasserstoff; Emissionsainderunv; Dieselmotor; Benzin 
(bleifrei); Kraftstoff Cbleifrei); Emission; 
G~sc:hvindigkeitsbesc:hraentung; Verfahrensvcrgleicb; Vertehrspolitit; 
Umveltpolitische Instrumente; Uaveltvertraeglic:bte1t; 
IJaveltsc:butzauflage 
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L18 lNSVER 1 or 6 
Alf 1987(11):9,00166 RSVB 

DATEIBANI ISVB des lRB Stuttoart 

SUCBVORTE AUTO 
IRAFTFA .. , ~ UG 

UKVELTVERTRAEGLICBIEIT 

TI Die Uaveltpolitik der EG und ihre Ausvirkungen auf die Bundesrepublik 
Deutschland ia Rinblick auf die Verabschiedung des 
Cbeaikaliengesetzes, die Einfuebrung der 
Uaveltvertraeglichkeitspruefuno und die Diskussion ua das 
scbadstof f arae Auto 

AU Ebbinq, Reinhold 
CS TU Berlin, Fachbereich 14 Landschaftsentvicklung, Institut fuer 

Landschaftsoekonomie (Berausqeber) 
SO Berlin/Vest (Deutscbland, Bundesrepublik): Selbstverlag. 1985, 135 

S., Abb.,Tab •• Lit. 
Ser. Titel: Verkstattbericbte - Institut fuer Landschaftsoetonomie, 
Tecbnische Universitaet Berlin; 8 

AV DEBfLR C 18 054 
DT Konographie 
CY Deutschland, Bundesre.publik 
LA Deutsch 
cc 61.260 
CT Recht; Umveltpolitik; EG: Umveltschutzrecht; 

Umveltvertraeglichkeitspcuefung; Emissionskontrolle; 
Personenkraf tvagen 
law; environaental policy; European Community; 
environmental-protection lav; environmental compatibility test: 
emission control; aotorcar 

ST International 
international 
Geoindex: EG-Staaten; Deutschland, Bunde.srepublik 

Ll8 ANSVER 2 or 6 
AN 1987(8):9000293 RSVB 
TI Verkehrsplanung zvischen Vision und Realitaet 
AU Hoppe, I. 
SO Strasse 11nd Vertebr (1985) Jq.71, Nr.11. S.563-572, Abb.,Lit. 

ISSN: 0039-2189 
AV DEDS 33825 
DT Zeitscbrif t 
r.y Scl1veiz 
LA Deutsch 
AB Die in der beutioen Zeit notvendigen und M&chbaren ~assn~hmen der 

Verkehrsplanun9 verden am Beispiel der Stadt Bern dargestellt. Dabei 
verden ffof fnun9en auf den Ers8t% von Antofabrten durcb R~~f ahren 
~enauso als Illusion ab9etan vie die Ervartungen, die vielfacb in 
unkonventionelle la~verkebrstecbniken oesetzt verden. Die Zukunft 
vird vielmehr auch von den heute bekannten Verkehrsmitteln gepraegt. 
Dabei vird dez Auto durcbaus allcb veiterbin seine heuti9e 
grundsaetzliche Rolle zugebilligt. Trotzdem sind noch viele 
Verbesserun9en aoeglicb. Vor allem gilt es, diejeniqen Verkebre, die 
aus der Region in die Kernstadt stroemen, moeglichst veitgebend auf 
den OEPNV zu verlagern. Dem dienen Verbesserunqen •ie tanqentiale 
Buslinien, Ausbau des Strassenbahnnetzes, Taxi-Busse, vor allea aber 
ca. 2600 neue Park-and-Ride-Abstellplaetze. Interessant ist dabei ein 
Parkhaus ueber der Autobahn •it ei9ener Anschlussstelle. Innerhalb 
der Stadtqebiete soll vor allem die Verkehrssicherheit und die 
Umveltvertraeglichkeit des Verkebrs verbessert verden. Dazu dienen 
flaechenhafte Verkebrsberuhiqunqen. die Parkraumbevirtschaftung, 
Sicherheitsmassnahmen fuer Radfahrer und russgaenger sovie eine 
Neuinstallation des Verkehrsrechners fuer die Lichtsiqnalsteuerunq. 
CDS) 

cc 67.010 
CT Verkehrsplanunq; Individualverkehr; Oeffentlicher Verkehr; Proqnose; 

Zukunf t; Verbesserunqsmassnahme 
traffic planninqi individual traffic; improvement measure; public 
traffic: prognosis; future 

ST Realitaet: Vision 



D1.TENBANK !CONDA des IRB Stuttgut 

SUCHVORTE AUTO 
KRAFTFABRZEUG 

UMVELTVERTRAEGLICHKEIT 

L27 ANSVER 1 OF S 
AN 1987(1):1002151 !CONDA 
TI Die Umweltvertraeglichkeitspruefung vor. Strassenbaumassnahmen, 

dargestellt •• 8e1spiel einer Autobahnanschlussstelle 
(Test of environmental accord in roadplanning, examplified for a 
aotorway connexion) 

AU Kaule, Giselher; Schoenhartina, Joera; Pischner, Thomas 
so Strasse und Autobahn (1986) v:37, no~lO, p.450-457, figs.,tabs.,refs. 

ISSN: 0039-2162 
AV DEIRB Z 161 
DT Journal 
r.y Germany, Federal Republic of 
LA German SL German 
rt traffic; road traffic; road construction; aotorvay; connection; 

construction measure; environmental compatibility test; anallsis of 
effects; evaluation; environ~ental protection; criteria cata oque 

ST Beidelbera; Baden-Vuerttemberg; Germany, Federal Republic of; 
Germany, Federal Republic of 

OS RSVB 1986(12):9353919 IP DEIRB 

L27 ANSVER 2 OF 5 
AN 1986(12):1000258 !CONDA 
TI Ucveltvertraealichke1tspruefunq -UVP-. Am Beispiel eines 

Autobahnabscbnittes 
(Environmental coEpatibility test -UVP-. Shown with the example of a 
section of Autobahn route) 

AU Itschner, Fred 
SO S~bweizer Ingenieur und Architekt (1986) v.104, no.18, p.430-433, 

hgs.,refs. 
ISSN: 0251-0960 

AV DEIRB Z 11 
DT Journal 
CY Switzerland 
LA German SL German 
CT road construction; traffic; road traffic; planning; road planning: 

motorway; environmental protection; environmental compatibility test; 
method 

ST content; Switzerland 
OS RSVB 1986(8):9000689 IP DEIRB 

• 
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DAT!JJBANK vvvv Volksv~gPD Kf z-T~chnik 

SUCHVORTE AUTO 

l~ELT 

1 
DB VVVV, FIZ Te~bnik Frankfurt: VOLKSVAGEN, Copyriaht Volkswagen AG. 
AN LD0880001213. . 
TI DAS AUTO BRAfJCRT KEilfEN VERGLEICB ZtJ SCREUDf : UKVELTl\ELASTUlfGEN 

RABEN DEUTLICR lBGElfOM!IEN. 
LG DE Ger.an. 
AB VERGLEICH DER VERUHRSMITTEL )TITO, EISENBAHN, FLtfGZElJG ZUR 

PERSONENBEFOERDERUlfG AUF DER STRECKE VOLFS81JRG - INGOLSTADT ( 
LUFTLIJUE 410 1(1{ ). ANGABEN FUER ENTFERllUMG IN IOI, REISEZEIT, 
KITTLERE REISEGESCBVUJDIGKEIT, REISEIOSTEN. VERBESSER1JlfG DER 
VERKERRSSICBERREIT SEIT 1970 U! 303 PROZENT. 

AU FIALA-ERNST. 
IN VV : FORSCH. U. ERTVICIL. 
SO VDI KACRR. 41 (1987) B. 52/53, S. 10, PP 1. ABB:J. 
AV BESTELL-RUM!IEJt: 87VDN52010(F). 
ED 8802. 
YR 1987. 
cc 656.022. 

5 
DB VVVVi FIZ Tecbnik Fr~ntfurt: VOLKSVAGEN, r.opyriqbt Volksw~qPn AC.. 
AN LD08~0003004. 
TI AUTO UND U!NELT : DAlr.LER-BENZ NIKMT STELLtJJfG Ztn! Nl1TZFABRZE11G. 
LG DE German. 
AB EHISSIONEH VON N11TZFAHRZEUGEN, ANTEILE AH DEN GESA!ITEY.ISSIONE~. 

ENTVICKLfJNG UND STAND DER ECJROPAEISCHEN GESETZGEl:'UJNG zrr 
ABGASE?IISSIONEN. ENTllir.KLUNGSZIELE BEI DIESEL~OTOREN, MOEGLICHKEITEN 
ZUR REDtJZIERtJNG VON SCHADSTOFFEN. STAND 'OEil RUSSFILTERTEr.HNIK, 
KATALYSATOPEN, KRA"STOFFVERSRA11CB. STAND DER E!ffllirKLtJNG BEI 
GERAEUSr.HGESETZGEBUNG IJND ASBESTFREIEN BR~'KSRELAEGEN. STELLUNGNAH~E 
VON DAIMLER-BENZ Ztt DEN EINZELNEN THE.~EN. BEDEUTONG DES 
NUTZFAHRZEIJGES FUER DIE VIRTSCHAFT. 

IN DAIMLER-BENZ. 
SO STUTTGART : DAIMLER-BENZ AG, 1985. PP 43. ABB:l~, ZEirHN:3, DIAGR:lO, 

TAB:5. 
AV BESTELL-HUKMER: DBAG000043(F). 
ED 8508. 
YR 1985. 
cc 628.5. 

656.13. 
621.436.068. 

" DB VVVVi FIZ Tecbnik Fr~nkf11rt: VOLKSWAGEN, Copyright Volksvaqen AG. 
AN LD08:>0003205. 
TI AUTO UND tJMVELT. 
LG DE German. 
AB EINFLt.JSS DES AUTOMOB!LS AUF UNSERE 1.Tr.VELT. MASSNAH~EN 1.JND TECHNIKEN 

ZUR KINDER UNG DER BELASTTJJfG. sr.HADSTOFFE!'!ISSIONEN VON OTTO:O:OTOREN, 
EIGENSCHAFTEN, ENTSTEHtJNG, MINDERUNG, AUFBAU UND VIP.~TTN\.SVEISE DES 
KATALYSATORS. EKISSIONEN VON DIESELMOTOREN. KOEGLICRKEIT!N DER 
NACHRTJESTtJNG, ABGAS- SONDERUNTERsnr.euNG ( ASU ) • lnf\JELTSCHlJTZ n1 KFZ
BETRIEB. TJMVELT8EVUS5TES ATJTOFAHREN. KONZEPT DER BUNDESREGIERUNG ZUR 
EINFTJEHRUNG SCHADSTOFFARMER AUTOS, VERFAHREN. 

AU MEYER-INGO; SLOTTA-GERHARD. 
IN ZENTRALVERB. KFZ-GEVERBE. 
SO BONN : ZENTRALVERBAND D. KRA!'TFAHRZEUGGEVERBES (ZDK)~ 1985. PP 71 

(ZDK-SCHRIFTENREIHE : 20) 628.5/ZDK/85, ABB:40, FOT0:1, ZEICHN:l6. 
DIAGR:12, TAB:5. 

AV BESTELL-NUJir.l!ER: 0000088906(8). 
ED 8508. 
YR 1985. 
cc 528.5. 

628.512. 
621.43.068. 
351.811.122 621.43.01\8(430). 
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Abbreviations of cities •nd shir11s 

Obersicht iiber die in den Karten verwendeten Kraftfahrzeug-Kennzeichen 

der kr.-isfreien Stidte und Kreise 

AC Kreisfreie Stadt und Kreis Aachen K Kreisfreie Stadt Koln 

Bl Kreisfreie Stadt Bielef Pld KLE Kreis Kleve 

BM Erftkreis KR Kreisfreie Stadt Krefeld 

BN Kreisfreie Stadt Bonn LEV Kreisfreie Stadt Leverkusen 

BO Kreisfreie Stadt Bochum ME Kreis Mettmann 

BOR Kreis Borken MG Kreisfreie Stadt Monchengladbach 

BOT Kreisfreie Stadt Bottrop MH Kreisfreie Stadt MUlheim a. d. Ruhr 

COE Kreis Coesfeld Ml Kreis Minden-Lubbecke 

D Kreisfreie Stadt Dusseldorf MK Markischer Kreis 

ON Kreis Duren MS Kreisfreie Stadt Munster 

DO Kreisfreie Stadt Dortmund NE Kreis Neuss 

OT Kreis Lippe OB Kreisfreie Stadt Oberhausen 

DU Kreisfreie Stadt Duisburg OE Kreis Olpe 

E Kreisfreie Stadt Essen PB Kreis Paderborn 

EN Ennepe-Ruhr-Kreis RE Kreis Recklinghausen 

EU Kreis Euskirchen RS Kreisfreie Stadt Remscheid 

GE Kreisfreie Stadt Gelsenkirchen SG Kreisfreie Stadt Solingen 

GL Rheinisch-Bergischer Kreis SI Kreis Siegen-Wittgenstein 

GM Oberbergischer Kreis so Kreis Soest 

GT Kreis Gutersloh ST Kreis Steinfurt 

HA Kreisfreie Stadt Hagen SU Rhein-Sieg-Kreis 

HA~~ Kreisfreie Stadt Hamm UN Kreis Unna 

HER Kreisfreie Stadt Herne VIE Kreis Viersen 

HF Kreis Herford w Kreisfreie Stadt Wuppertal 

HS Kreis Heinsberg WAF Kreis Warendorf 

HSK Hochsauerlandkreis WES Kreis Wesel 

HX Kreis Hoxter 



If you want to obtain more information, 
please phone us: 

Environmental Mr. Leitloff 
statistics Mr. Foerster 

Regional Data Bank Mr. Plewa 

Data Sa/act Service Mr. Florkowski 

Extamal data banks Mr. Waldschmidt 

or 
write to: 

Landesamt fur 
Datenverarbeitung und Statistik 
Nordrhein-Westfa!en 
-UMWISLDS-
Postfach 1105 

4000 Dusseldorl 

0211-44 97 669 
0211-44 97 688 

0211-44 97 525 

0211-44 97 568 

0211-44 97 376 

Wenn Sie mehr wissen wollen. rufen Sie 
uns einfach an 

Umweltstatistiken Herr Leitloff 
Herr Foerster 

Landesdatenbank Herr Plewa 

Data Select Service Herr Florkowski 

0211-44 97 689 
0211-44 97 688 

0211-44 97 525 

0211-44 97 S68 

Externe Datenbanken Herr Waldschmidt 0211-44 97 376 

oder 
schreiben Sie an das 

Landesamt fOr 
Datenverarbeitung und Statistik 
Nordrhein-Westfalen 
-UMWISLDS-
Postfach 1105 

4000 Dusseldorf 
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INVESTITIONEN FUR UHWELTSCHUTZ 
IH PRODUZIERENDEN GEWERBE 1986 

DIE ZAHLEN ENTSPRECHEN DEN ABSOLUTEN 
WERTEN IN 1000 OM. 

DIE ABKuRZUNGEN FuR DIE ST~DTE UNO 
KREISE ENTSPRECHEN DEN KRAFTFAHRZEUG
KENNZEICHEN AUF DER LETZTEN SEITE . 

UNTER 5 "ILL. D" 

5 BIS UNTER 10 "ILL. D" 

10 BIS UNTER 20 "ILL. D" 

20 BlS UNTER 50 "ILL. D" 

50 BlS UNTER 200 "ILL. D" 

200 "ILL. UNO "EHR 
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BALIS ---
BALIS (Agricultural-land-information-system) is an hierachical data 

bank (IBM-IMS) system, that contains several data about farms (cattle, 

crops, machines) special supports, c0111DUDities and interactive 

dialog programs for .the agricultural advisory service. It is used for 

collecting data, for calling informations and specific calculations. 
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+--------------------------------------------------------------------+· !Primary Statist.! ! 
!----------------! ISALP 1 aqricultural 
!Specialized St. l ! structure and 
!----------------+------------+ planninq 
!Mappinq (GIS) ! l 
1----------·------! ISPLAN l 
lModellinq 1 ! 

! 
l 
l 
! 
1 
l 
1 

!----------------+------------+------------------------! !Petrol 1 

!----------------! !Mountain 
!pasture 

! ISFORD 
1 

!----------------! 
1 
l 
1 

• 
1 
! 
1 

! 
! special 
1 supports 
1 
! 
! 
l 
1 

! 
.1 
! 
1 
! 
l 
! 
l 

!---------------~+------------+--~---------------------! !Farmers bookk. 1 ISBUCB 
!----------------! 

• !Statefarms book.! 
~----------------! 

! • ! 
! 
! 

1 
! 

1 
1 economics I 
! bookkeepinq 
! 
! 
1 
! 

!----------------+------------! !Farm development! ISBETRIEB 
!----------------! !Net returns ! 

1----------------1 
!Minimization of ! 
!feedinq costs ! 
!----------------! 
! 
1 

! 
! 

! 
1 
! 
! 
! 
! 
! 
! 
! 

1 
! 
! 
! 
! 
! 
l 
! 
! 
1 
1 
1 
! 
1 
1 
! 
1 

!----------------+------------+------------------------! !Buildinq expense! 
1----------------1 
!Structural parts! 
!----------------! ~!Documentation 1 
1----------------1 
!Modellinq l 

ISBAU 

! 
! aqricultural 
! buildinqs 
! 
1 
1 
1 

1 
1 
1 
! 
l 
1 
1 

!----------------+------------+------------------------! ISPFLANZ ! l 
l 

l Plants 
l 

1 
l . 
!----------------+------------+------------------------! 

1 

I STIER l 
! 

l Animals 
l 

1 
1 . 
!----------------+------------+------------------------! 

1 
l 

ISMARKT 1 
! 

! Market 
1 

1 
l . 
!----------------+------------+------------------------! 

1 
! 

l Economics 1 l 1 
!----------------! 1 Documentation of ! 
!Agricultur. pol.I ISDOC l literature ! 
1----------------1 I 1 
!Plant protection! 1 l 
1 • l 1 1 

!----------------+------------+------------------------! 
1 
l 
l 

• 
• 

l 
l 
l 

• 1 
1 
1 

! 
! 
l 

B 
A 
L 
I 
s 

s 
u 
B 
s 
y 
s 
T 
E 
M 
s 

! 
! 
1 
! 
! 
1 

1 

B 
A 

! 
! 

L ! 
I ! 
s ! 

! B 1 
! A ! 
! v ! 
! A 1 
1 R ! 
1 I 1 
! A 1 
1 N 1 
! 1 

A 1 
G ! 
R 1 
I ! 
c ! 
u l 
L ! 

! T 
u ! 
R ! 
A ! 
L 1 

! 
I ! 
N 

1 F 
0 
R 
M ! 

1 A ! 
1 T 1 
! I 
1 0 
1 N ! 
1 ! 
l s 1 
1 y 1 
1 s 1 
1 T ! 
! E 1 
l M ! 
! 
1 1 
! 1 
1 1 
1 ! 
1 1 
l 1 
l 1 
l l 

+--------------------------------------------------------------------+ 
. " 
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BALIS SUBSYSTEMS ISALP ana ISPLAN -=-==------------
The History 

Until now, there has been no complete survey for planning 
in the agricultural scene. Only some detailed informations 
concerning the land use and the soil's potential was 
available, but their overall coverage was limited. It 
includes: · 

- land taxation IDAPS for farmers (1 ~ 5,000) 

- geological surveys (1 : 500,000) 

- soiltype survey maps (1 100,000) 

- maps about average rainfalls, temperatures etc (1 : 1,000,000. 

- areal photos and topoqraphical maps in different scales 

To improve the fundamental knowledge of agricultural land 
use and the soil's potential in Bavarian landscapes as 
well as to obtain knowledge its further devP.lopment, the 
Ministry of Agriculture and Forests of Bavaria decided to 
map the agricultural resources based on topographic maps 
1 : 25,000 • 

At this point our institute had the task to find a way of 
accomplishing such a demanding project. · 

The high number of men-years for the field survey on one side 
deserves an equivalent and optimal evaluation on the other 
side, that enables permanent updating of the maps to make them 
available in a short time. This demands an automated system. So, 
beginning in 1974, a graphic information system (GIS) was 
programed and installed in the Bavarian Ministery of 
Agriculture in Munich. This system in its basic structure has ~ 
been completed in 1976. But to the increasing demands of its 
users and to the rapidly developing technology of hardware and 
software, this system is being adapted continuously. 
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THE AGRICULTURAL MASTERPLAN OF BAVARIA 
ss=-==--••-=•=z-mz-----•= 
In our dynamic, multi-functional society, it is necessary 
for the individual disciplines to document their specific 
fields of interest. Therefore, the objectives and concepts of 
agriculture and the land which it uses are expressed in the 
form of a specialized plan. The reasons for preparing an 
agricultural plan and therewith its legal basis in land use 
planning are manifested in the Bavarian Agricultural Act and 
the Bavarian State Planning Act. The agricultural masterplan 
is compulsory for public authorities in rural areas (and 
for the agricultural administration itself). 

The objectives of the agricultural framework plan can be stated 
as follows: 

To ~~sure a minimum food·production 
- To safeguard suitable soils for agricultural use 
- To develop proposals for the use of land unsuitable for 

agricultural use 
- To create a basis for direct regional support 
- To safeguard the requirements of agriculture in the planning 

process 

LEVELS OF PLANNING 

+----------+ +----------------------------+ 
! ! 
! ! 
! state ! 
! ! 

l STATE DEVELOPMENT PROGRAM 1 

+----------------------------+ 
1 
v 

1 planning! +--------------------------------------+ 
1 ! 
1 level 1 
l ! 
! l 
1 1 
1 1 
! l 
1 l 
1 1 
! 1 

• 

• v 

! Specialized Programs and Plans 1 

l +------------+ +------------+ ! 
1 !AGRICULTURAL! !Woodland 1 •••••• ! 
1 !MASTERPLAN l !Masterplan 1 ! 
1 +------------+ +------------+ 1 
+--------------------------------------+ 

1 
v 

+------------------------+ 
1 REGIONAL PLAN 1 

+----------+ +---~--------------------+ 

+----------+ 
1 local 1 
1 l 
1 planning! 
l l 
l level ! 
1 l 

+----------+ 

+----------+ 
l detailed! 
· 1 planning l 
l level 1 
+----------+ 

1 
v 

+-------------------------------------------------+ 
1 Specialized local Plans ! 
1 +----------+ +-----------+ +-----------+ l 
l l Building 1 l Land Con- l l Detailed ! ! 
l 1 Master- 1 ! solidation! l Structure 1 •••... ! 
l l plan 1 l Plan l l Mappinq l 
l +----------+ +-----------+ +-----------+ 1 

+-------------------------------------------------+ 
l 
v 

+----------+ +-----------+ 1 Buildinq l 1 Street 1 
l Plan ! l Construct.I 
l l l Plan 1 
+----------+ +-----------+ 

.................. 
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FIELDWORKS ----=--
First an exact list must be prepared of what is to be mapped 
and how plots are to be marked off with respect to each other. 
In the Agrarian Masterplan of Bavaria (AMP) three criteria 
were chosen for the agricable land: 

- ·the soil's crop potential 

- the resulting yields of these crops under ideal 
production conditions 

- the average slope 

For preparation of the field sheets one bad to look at 
the available data, such as qeoloqy, soils, climate etc •• 
If this informations proved acceptable, it was copied 
directly to the topographical map, and, if necessary, 
corrected during fieldwork. In fieldwork, an area with 
the-same three criteria is to be delineated and with the 
found criteria, in the plot characterized. 

+-----------------------------------------+ 1 problem to be solved, exact definitions 1 

+-----------------------------------------+ 
l 
l 
v 

+-----------------------------------------+ 
1 survey instructions 
l accuracy of survey 
l survey areas 

l 
1 
l 

.+-----------------------------------------+ 
1 
v 

1 
v 

+--------------+ +----------------+ . . . . . . 
l existing 
1 maps 
1 

1 
1 
1 

1 areal 
1 photos 
l 

1 
1 
1 

+--------------+ +----------------+ 
1 
v 

1 
v 

+-----------------------------------------+ 
1 Preparation of field.sheets 1 

+-----------------------------------------+ • ·l 
v 

+-----------------------------------------+ 1 field work mappings 1 : 25,000 1 

+-----------------------------------------+ 1 
v 

+----------------+ 

• satellite-. 
• scanner

da ta . . . . . . . 
l 
l 
1 
1 
1 
l 
l 
1 
1 
1 
1 
1 . . . . . . . 

! 
1 
l 

1 .interpre-
G I S 1 <-------------------.tation of 

1 .types • 

+----------------+ . . . . . . . . 
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CRITERIA FOR THE INVENTORY OF AGRICULTURAL LAND 

For the agricultural masterplan there are three criteria for 
characterizing the agricultural land. 

1. SUITABILITY 

The suitability of agricultural land (1st criterion of 
mapping) is dependent for the greatest part on natural 
factors: special circumstances of a single farm are not 
considered. The suitibility is to define by geology, 
soils and vegetation, under the regard of the following 
favorite crops: 

t Arable Land - Wheat (triticum) 

areas which enable a various intensive plant 
production such as wheat, barley, suqar beet, maize 
with high yields: there are presumed good climate and 
soils. 

h Arable Land - Barley (hordeum) 

areas named 'h' enable a relatively intensive and 
variable use, but there is no expect of a pretentions 
use because of soil and cli:nate conditions: the crop 
yield is modest. Flat, stony soils that mainly planted 
with cereals, especially barley. 

s Arable land - Potatoes (solanum), Rye (secale) 

areas which are predominantly planted with potatoes, or 
fruits with similar pretensions, such as rye or oats: 
cultivated lowland bogs or sandy, acid-stony soils. 

b Grassland, limited arable 

areas which are pretentionsly used as qrassland. Arable use 
(barley, rye, oats, potatoes) is limited by quality of soil 
(c~ay, moisture) or climate (precipitation a year more than 
900 mm, average temperature under 7 degree C). Fodder plant 
production can be importznt (maize!). 

a Natural 9rassland - pasturable (arrhenatheretaliq) 

m Natural qrassland - not pasturable (molinietalia) 

this grassland is moist from ~roundwater and sometimes 
overflowed. 

v Viniculture (vinetum) 
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CLASSES OF YIELDS 

+-------------------------------------------------------------+ 
! I t,h 
1 Classes ! (Cereals) 

1 s 
1 (Potatoes) 

1 a,m ! 
!(Starch equivalent)! 

!----------+--------------+---------------+-------------------! 
! 1 ! <30 dt/ha l <200 dt/ha 1 <2500 JtStE/ha ! 
!----------+--------------+---------------+-------------------! 
1 2 I 30-35 dt/ha l 220-250 dt/ha 1 2500-3100 JtStE/ha 1 
!----------+--------------+---------------+-------------------! 
1 3 1 35-40 dt/ha l 250-300 dt/ha 1 3100-3700 JtStE/ha 1 
!----------+--------------+---------------+-------------------! ! . 4 l 40-45 dt/ha 1 300-350 dt/ha 1 3700-4400 ltStE/ha ! 

!----------+--------------+---------------+-------------------! 
1 5 1 45-50 dt/ha 1 350-400 dt/ha 1 4400-5000 JtStE/ha ! 
!----------+-------------~---------------+-------------------! 
l 6 l >SO dt/ha 1 >400 dt/ha 1 >5000 JtStE/ha ! 

+----------------~--------------------------------------------+ 
For b use the yiela classes of the dominant use 

Instead of yield classes, please use the following: 

B for fallow 
F for rouqh grazing (festuco-brometea) 
P for litter meadow (phragmitetea) 
~ for special aqricultural usinq 

CLASSES OF SLOPE 

+--------+--------+--------+--------+--------+--------+--------+ 
1 Classes! 1 1 2 1 3 4 1 5 l 6 1 

+--------+--------+--------+-------~+--------+--------+--------! 
1 Slopes 1 <12\ l 13-17\ 1 18-24\ l 25-35\ 1 36-50\ 1 >SO\ 1 
+--------+--------+--------+--------+ ·------+--------+--------! 
Plots without agricultural use 

A water (aqua) 
E extraction 
M fen (not cultivated) 
N other areas, that are not under agricultural USP 
O built up area 
R traffic area 
W woodland 
X waste land 
Y military area 

• 
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AGRICULTURAL MASTERPLAN OF BAVARIA 

SURVEY MAP 

SCALE 1:25,000 
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TABLE OF AREA SURVEYED (CC»OIUNITY OF PENZBERG) 

+-----------------------------------------------+---------+-----+ 1190141 PENZBERG, ST. LK WEILBEIM-SCBONGA IT 9.0-011 ALP ! 
lAGRARLEITPLAN: BESTANDSAOFNABME DER FLAECHEN +---------+-----+ 
1 (Gebietsstand: 1.5.1978) Blatt 1 ! 

+------+------+------+------+-----------------------------------+ !NUT- !ER- !GE- IINTEN-1 S U M M E N 1 
1 ZUNGS-1 TRAGS-1 FXLL- 1 SIT.XT 1 R E L A T I V 1 ABSOLUT 1 
1EIGN. IKLASSE!STUFE 1 1 LP•lOO 1 LN•lOO lGMDE=lOO! IN ha 1 
+------+------+------+------+--------+--------+--------+--------+ 1 1 ! 2 1 3 l 4 ! 5 l 6 ! 7 ! 8 ! 
-+------+------+------+------+--------+---~----+--------+--------+ 
I a I 1 l 3 l 1 • 751 .751 1 6.21 
I a l 2 l 1 l I 17.451 17.45! ! 144.7! 
l a l 2 l 2 l I 3.761 3.761 ! 31.2! 
1 a ! 2 1 3 l l 1.831 1.831 . I 15.21 
l a ! 2 ! 4 l l 1.171 1.171 I 9.7! 
l a I 3 1 1 1 l 21.291 21.291 1 176.6! 
l a l 3 1 . 2 1 ! 3.911 3.911 ! 32.41 9 ! a I 3 l 3 1 1 .291 .291 I 2.41 
l m 1 1 I 1 ! I 8.801 8.80! l 73.01 
1 m I 2 ! 1 ! l 13.031 13.031 1 108. ll 
1 m 1 3 1 1 1 1 2.301 2.301 ! 19. ll 
1 m l p l 1 1 1 25.421 25.421 l 210.81 
+------+------+------+------+--------+--------+--------+--------+ lSumme LP ! 100.001 100.001 32.13 l 829.4! 
+---------------------------+--------+--------+--------+--------+ !Summe LN 1 100.001 32.13 l 829.4! 
+------------------------------------+--------+--------+--------+ 
1 A Was serf Ulchen l 16.21 l 20~2! 
l E Entnahmestellen l .06 l 1.6 ! 
l M Moorf llchen 1 13.60 l 350.91 
1 o Ortsbereich 1 21.40 I 552.41 
1 W Wald ! 31.40 l 810.41 
1 X Odland, Unland l .62 ! 16. ll 
+---------------------------------------------+--------+--------+ lSumme GEMEINDE ! 100.00 1 2581.01 
+---------------------------------------------+--------+--------+-+---------------------------+--------+--------+--------+--------+ lSumme GRUNLANDSTANDORT I I 100.001 32.13 I 829.41 
l davon Nutzunqseiqnunq a I 1 50.451 I 418.41 
1 Ertraqsklasse 1 1 I .751 l 6.21 
I Ertraqaklasse 2 I I 24. 211 l 200.81 
l Ertraqaklasae 3 I l 25.491 I 211. 4 ! 
1 davon Nutzunqaeiqnunq m l 1 49.55! I 411.01 
l Ertraqaklaaae 1 I J 8.801 1 73.0l 
l Ertraqaklaaae 2 l l 13.031 I 108. ll 
I Ertraqsklaase 3 l l 2.301 1 19.11 
l Ertraqaklasae P 1 I 25.421 l 210.81 
l davon Geflllatufe 1 I l 88.291 28.37 1 732.31 
I davon Geflllstuf e 2 I l 7.671 2.46 1 63.61 
l davon Geflllstufe 3 1 I 2.871 .92 l 23.81 
l davon Geflllatufe 4 l l 1.171 .38 l 9.7! 
+----------------------~----+--------+--------+--------+--------+ 
l Bayer. Landeaanstalt fUr Betriebawirtaehaft und Aqraratruktur ! 
l Abteilunq Aqrarstruktur und Aqrarplanunq 12 NOV 841 

+---------------------------------------------------------------+ 
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THE PROGRAM PACKAGES USED FOR COMPUTERIZED LANDUSE PLANNING. 

THE GRAPHIC INFORMATION SYSTEM (GIS) 
--.ss•--•as••-=----az&:&z:aaaaam•~=-= 

After the fieldworks the sheets are diqitized by hand and 
the x/y coordinates of each point of a line aurroundinq a 
plot and their defined numbers, are stored in the 
computer. The same method is used for polyqons ( like 
plots), lineplots (like hedqes), and for sinqularities 
(like trees). 

After the plottinq the diqitized data, each with its own 
number, the attributes of each element must be stored and 
linked to the qeometric element. In this way, the 
connection between the qe~tric element and its 
attribute, is completed • 

Therefore, for each qeometric element there are two main files: 

- the coorjinates and labels 

- the attributes (includinq the amount), i.e. soil description 
and the number of the community 

There are a lot of modules within this GIS: 

- Transforminq of the coordinates and rectification 

- Automated correction of broken lines, if neiqhbourad maps 
a~e mer9ed toqether 

- Scalinq routines 

- Thematical selection of all kinds of geometric elements 

- Windowinq 

- Shading and symboling routines 

- overlay (since 1984) 

• 
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THE STATISTIC PACKAGES 

We mos~ly use SPSSX (Statistic proqrams for social science, 
version X) for preparinq and evaluatinq primary statistics and 
special statistics, stored in BALIS. 

Nearly all statistic f&cilities are to be enqaqed, 
beqinninq with mean and standard deviation until cluster 
analysis and plotting routines for bar chards, line 
chards etc. 

THE LINEAR PROGRAMMING FACILITIES (LP) 

----=••&•-------------
In order to process the vast number of data to describe the 
farming and to make predictions about the development of 
rural areas and farms, we use linear proqramminq 
technique for modellinq (MPSX/370 and MIP/370). 

The conception of this models is bound on the assumption that 
natural situations and their interactions can be described in 
the form of equations. 

A number of powerful alqorithms and proqrams is available 

- sensitivity checkinq of the stability of solutions 

- parameterizinq: one or more coefficients can be chanqed 
(discrete or continuous) 

- the scope of variables can be limited to a given ranqe 

- the recursive facility enables simulations of future 
developments (i.e. prices, labor costs, yields, farm size, 
the available existinq potential enerqy ect.) 

This LP proqram was primarily conceived to be used in findinq 
solutions to micro - and macroeconomic problems, but it also 
enables us to investigate for non economic questions. 
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VALUATION OF SOILS AND FARM MODELLING 

After completing and storing spatial data concerning land use 
potential, real act of planing begins and the knowledge of the 
agricultural specialist proves essential. All basic 
information for planing is stored in the information system 
BALIS and can be aggregated at different planning levels and 
stages. 

In drawing up proposals for agricultural development, ·particular 
stress must be given to reqional differences. This provides a 
much better overall picture of the planning process. For this 
reason, a mapping of homoqenuous production areas was 
undertaken.for the whole state of BAVARIA at the community 
level. 

By selecting evident variables, multivariant statistic 
operations are used to get at ·least three variables out of BALIS: 

- out of primary statistics: 

- percentage of grassland 

- average farmsize 

- out of G I S - statistics: .. 
- average yield classes 

In overlaying this information with geological situation 
and climate, 48 different production areas were 
determined for the state of BAVARIA. 

A subsequent stage involves the definition of regional 
farm types based on the classification of the production 
areas. Information about costs and prices, stored in 
BALIS , were added. As mathematical procedure, the linear 
programming has been used. The economic results are 
helpful for an objective discussion concerning potential 
development of farms in different agricultural areas. 
This also enables one to evaluate the outmapped soils 
with the same land use possibilities, using the same data 
base and the same optimizing procedures. 

The purpose of these procedures is to get a relative 
economic grouping of soiltypes and not to get an absolute 
amount of farm income. The valuation diagram gives the 
computing order for the AMP-maps. Besides this, all 
agricultural statistic values, which are important for 
AMP-statements, are plotted in community border maps. 
This enables users to get very quick impressions of the 
distribution of statistic values. 
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·--~ .. ~V~~!J!aT~ON) ------
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BALIS 

Net Returns ~ • l 1 
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(Map).-.-· · --
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Model a 
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Matrices 
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Farm Models ·- - -·-· ----Map 

Economic Data 

Communities 
_Valuation 

Communities 
Valuation 
. Map .. ··-···. 

I .... .. 
I 



' NET RE'l'ORNS ------
+---------------------------------------------------------------------------+ 
~REGION 4.2 SOILTYPE tS ! 
l ! 
!Net returns - CROP PRODUCTION ! 

+- ---------------------+-----------+-----------+-----------+-----------+ i I 1 I 2 I 3 ! 4 ! 

+---------------------------+-----------+-----------+-----------+-----------+ Jlind of Production 
I 

1 WHEAT - I WHEAT - 1 BARLEY- 1 BARLEY- l 
1 WINTER I SOMMER I WINTER 1 SUMMER 1 

+---------------------------+-----------+-----------+-----------+-----------+ 
I Yields (gross) ldt DM1 48.0 48.01 46.0 48.01 48.0 44.01 43.0 49.01 
I (net ) lltSTE 1 1 1 ! ! 

+---------------------------+--------~--+-----------+-----------+-----------+ !Output 1DM 1 2304.0! 2208.01 2112.01 2107.0! 

+--------------------~------+-----------+-----------+-----------+-----------+ I Seeds 1 DM1 1 1 1 1 
I Seeds ldt DMI .6 90.01 .7 90.01 .s 85.01 .5 89' 
I Seeds ldt DM1 1.2 48.01 1.4 48.01 1.0 44~01 1.0 49.oi 
I .Fertilizer N !kg DM! 135.3 1.401 129.7 1.401 99.3 1.40! 78.2 1.401 
I p lkg DM! 65.2 1.251 62.5 1.25! 62.8 1.251 58.4 1.25! 
I It lkq DM! 82.0 .45! 78.6 .451 92.1 .451 64.S .45! 
I Plant Protection IDM 1 97.0! 107.01 90.01 41.0! 
! Risk/insurance IDM 1 34.01 l 41.0! 36.0! 
I Machine costs (var) !DM 1 121.0! 115.0! 121.0! 115.0! 
I (rented)IDM ! 150.0! 150.01 150.0! 150.0! 
1 Other Costs I I 42.01 41.01 42.01 39.0! 

+---------------------------+-----------+-----------+-----------+-----------+ !Input IDM l 863.01 838.0! 789.01 684.0l 

+---------------------------+-----------+-----------+-----------+-----------+ !Net Return tS.l lDM I 1441. 0 ! 1370.01 1323.01 1423.01 

+---------------------------+-----------+-----------+-----------+-----------+ !Net Return t5.2 IDM 1 1387.0! 1319.0l 1269.0! 1372.0! 
!Net Return t5.3 !DM I 1322.0! 1257.01 1204.0! 1310.01 
!Net Return t5.4 !DM l 1227.01 1186.01 1109.01 1239.01 
1 tS • 5 I DM ! I I ! ! 
l tS • 6 l DM I I I ! • ! 

+---------------------------+-----------+-----------+-----------+-----------+ 

Price a 
Yields 

: At the Parm includinq tax 
: from GIS 

Tertilizinq : like aoil• of deprived 
Plant protection: not reqionalized 
Insurance : reqionalized 
·Mechanics : only variable costs 
Other costs : dryinq, aortinq etc 

Net returns : The differences between slope classes are 
caused by hiqher variable costs of machine 
work 
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MODELLING FOR DIFFERENT SOILTYPS r 

+-----------------------+-----+-----------+-----------+-----------+- --+· 
l Type of Soil l l t4.l ! t4.2 ! t5.l l 1 

+-------------~---------+-----+-----------+-----------+-----------+- --+ 
1 Labour 1 h ! 4441.33 1 4831.80 1 3771.13 1 1 . 
l Cultivated area ! ha 1 20.00 ! 20.00 l 20.00 1 1 
1 Grassland 1 ha 1 . 1 ! l ! 
1 Arable Land 1 ha l 20.00 ! 20.00 1 20.00 1 l 
+-----------------------+-----+-----------+-----------+-----------+- --+ 
1 Wheat 1 ha l 1.44 l 1.39 1 1.54 1 l 
l Barley l ha 1 1 • l ! 1 
1 Rye l ha l 1 1 • ! 1 
l Maize 1 ha 1 4.74 1 3.96 1 3.44 ! l 
1 Fodderbeets 1 ha l 2.94 1 3.36 l • ! l 
l Potatoes 1 ha 1 2.72 1 2.24 1 4.57 ! ! e: other foddercrops 1 ha l 7.15 l 8.63 l 6~18 1 1 

Suqar beets 1 ha 1 .99 1 .42 1 4.27 l 1 
+---------~-------------+-----+-----------+-----------+-----------+- --+ 
1 Dairy Cows l NO. 1 27.53 l 29.19 1 18.74 l 1 
1 Calves 1 Unit! 6.88 1 7.29 l 4.68 l l 
1 Fatstock l Unit! l 1 1 1 
! Piqs for fatteninq l Unit! 1 1 1 1 
l Breedinq piqs 1 NO. l 1 . 1 1 1 
+-----------------------+-----+-----------+-----------+-----------+- --+ 
1 Fixed Capital(excl.Soil DM 1408778.33 !425818.77 ! 323081. 90 1 ! 
+-----------------------+-----+-----------+-----------+-----------+- --+ 
l Total of net return ! DM 1 76637.69 1 75660.08 1 75156.70 1 1 . 
l Cross Return l DM 1110505.09 1111198.57 1108174.04 1 1 
1 Fixed Costs 1 DM l 20901.64 1 21429.29 1 18783.14 1 l 
1 Variable Costs l DM 1 33867.40 1 35538.49 1 33017.34 l l 

+-----------------------+-----+-----------+-----------+-----------+- --+ l Gross Income 1 DM 1 55736.04 1 54230.78 1 56373.55 1 

+------------~----------+-----+-----------+~----------+-----------+- --+ 
1 Labour/day Swmner 1 h l 

~ 1 Winter l h l 
l Restriction of Manure 1 DGV 1 
1 • of Livestock-Un.! VE 1 

6.38 1 
5.88 l 

23.85- 1 
162.13- 1 

7.73 1 
6.13 1 

21.68- 1 
159.85- 1 

5.33 l 
4.53 1 

35.40- 1 
174.22- 1 

1 
1 
1 
l 

+-----------------------+-----+-----------+-----------+-----------+- --+ l Yields- Fodder lltStE l 81331.74 
1 Wheat 1 dt 1 61.00 
l Barley 1 dt 1 • 
l Maize (qrain) l dt 1 . 
l Suqar beets 1 dt l 495.85 
l Potatoes l dt 1 871.07 

1 86334.63 1 
1 58.59 . 1 
1 • 1 
1 . l 
l 210.73 1 
l 717.25 1 

55357.25 
73.94 

• 
• 

2268.02 
1602.18 

1 
1 
1 
1 
l 
1 

l 
1 
1 
l 
1 
1 

+-----------------------+-----+------~----+-----------+-----------+- --+ l Enerqy: Input (+) 
I Output(-) 
I Balance 

1 GJ I 
l GJ l 
1 GJ 1 

923.73 1 
658.28- l 
265.45. 1 

1027.82 1 
577.59- 1 
450.23 l 

908.47 1 
1135.37- l 
226.89- I 

1 
1 
1 

+-----------------------+-----+-----------+-----------+-----------+- --+ 

Remarks 
- There i• no connection to the actual land use 
- The yields of the cropa based on the AMP- mappinq 
- The other data ba•ed on regionalized statistics about 

- price• 
- yield• of livestock production 

- Not reqionalized data ba•ed on the JCTBL 
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VALUATION DIAGRAM: 

ARABLE LAND 

Soil's potential > 
Slope -----> 1 2 

t 
3 4 5 6 

·Yield-class 
1 
1 
! 
1 
v 

+---+---+---+---+---+---+ 
1 ! 0 1 O 1 O I O 1 U l 0 ! 

+---+---+---+---+---+---+ 
2 I D 1 D l U 1 0 I 0 l 0 I 
+~--+---+---+---+---+---+ 

3 l V 1 D I 0 I 0 1 0 1 0 1 
+---+---+---+---+---+---+ 

.4 1 V 1 D ! D l 0 l U l 0 l 
+---+---+---+---+---+---+ 

5 l V ! V l D l 0 l 0 l 0 1 
+---+---+---+---+---+---+ 

6 l V ! V l D l 0 l 0 ! 0 1 
+---+---+---+---+---+---+ 

h 
1 2 3 4 5 6 

+---+---+---+---+---+---+ 
1 1 U I O l U l 0 l 0 l 0 l 

+---+---+---+---+---+---+ 
2 ! D ! D ! U l 0 l U l 0 l 

+---+---+---+---+---+---+ 
3 l V l D l U ! 0 l 0 l O l 

+---+---+---+---+---+---+ 
4 ! V ! D 1 D I 0 1 U 1 0 l 

+---+---+---+---+---+---+ 
5 ! V 1 V l D 1 0 I 0 l 0 l 

+---+---+---+---+---+---+ 
6 l V l V l D 1 U 1 O I O 1 

+---+---+---+---+---+---+ 

s 
1 2 3 4 5 6 

+---+---+---+---+---+---+ 
1 l 0 l 0 l 0 1 0 l 0 1 0 1 

+---+---+---+---+---+---+ 
2 1 D l 0 l 0 l 0 1 0 1 0 1 

+---+---+---+---+---+---+ 
3 1 D l 0 l 0 1 0 1 U l 0 1 

+---+---+---+---+---+---+ 
4 l V l D l U l U l U 1 0 l 

+---+---+---+---+---+---+ 
5 l V l D l U I U l U l 0 l 

+---+---+---+---+---+---+ 
6 l V t D l U l U l U I 0 l 
+---+---+---+~--+---+---+ 

! 
1 
! 
l 
I 
! 
! 
! 
1 
! 
1 
1 
1 
1 
I 
1 
l 
l 
l 
l 
I 
! 
I 
l 
I 
1 
l 
! 
l 
1 
1 
l 
1 
! 
l 
I 
1 
l 
l 
l 
I 
1 
l 
I 
l 
l 
l 
l 
I 
l 
l 

GRASSLAND 

b 
1 2 3 4 5 6 

+---+---+---+---+---+---+ 
I U 1 0 I 0 1 0 I 0 1 0 I 
+---+---+---+---+---+---+ . 
I D I 0 I 0 ! O 1 O 1 O 1 
+---+---+---+---+---+---+ 
! D I D l 0 l 0 l 0 1 0 ! 
+---+---+---+---+---+---+ 
l V l D l 0 l 0 I 0 l 0 1 
+---+---+---+---+---+---+ 
l.V l D ! 0 I 0 l 0 l U l 
+---+---+---+---+---+---+ 
! V 1 V 1 D l 0 l U I O l 
+---+---+---+---+---+---+ 

a 

+-:-+-~-+-~-+-~-+-~-+-~-+~ 
l 0 l 0 l 0 l 0 1 0 ! u ! 
+---+---+---+---+---+---+ 
l 0 l 0 1 0 l 0 1 0 l 0 ! 

·+---+---+---+---+---+---+ 
1 D 1 0 1 0 ! 0 1 0 1 0 ! 
+---+---+---+---+---+---+ 
I D I D l 0 l U 1 0 I U 1 
+---+---+---+---+---+---+ 
I V 1 D 1 D l 0 1 0 I 0 1 
+---+---+---+---+---+---+ 
1 V 1 D l D l 0 l U l 0 ! 
+---+---+---+---+---+---+ 

m 
1 2 3 4 5 6 

+---+---+---+---+---+---+ 
l u 1 0 l 0 1 0 1 0 ! 0 1 

r-~-r-~-;-~-r-~-;-~-;-~-r~ 
+---+---+---+---+---+---+ 
l D l 0 l 0 l 0 l 0 1 0 1 
+---+---+---+---+---+---+ 
l D l 0 1 0 1 U I 0 1 U 1 
+---+---+---+---+---+---+ 
1 - 1 - 1 - 1 - l - l - l 
+---+---+---+---+---+---+ 
1 - l ·• I - 1 - I - l - l 
+---+---+---+---+---+---+ 

v • Land with best conditions for crop-production. There are very mi1&~r 
or no physical limitations, yields are consistently high and most oi 
crops can be grown. ( z • V ) 

D • Land with limitations to V: Yields are average, there are restrict
tions growing of crops. 

U • Land with severe limitations due to soil, slope or yields. 
The economic results of farming are very low. (P and F • U) 
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AGRICULTORAL MASTERPLAN OF BAVARIA 

VALUATION MAP 

SCALE 1:25,000 SHEET NO 7147 

w 
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TABLE OF AREA VALUATED (COMMUNITY OF PENZBERG) 

+-----------------------------------------------+---------+---~-+ 1190141 PENZBERG, ST. LK WEILHEIH-SCBONGA IT 9.0-02! ALP ! 
!AGRARLEITPLAN: WERTUNG DER FLXCBEN +---------+-----+ 
. (Gebietsstand: 1.5.1978) Blatt 1 ! 

+---------------------------+-----------------------------------+ l 
l 
1 

WERT UNG l SUM MEN ! 
l R E L A T I V !ABSOLUT ! 
1 LF•lOO 1 LN=lOO 1GMDE=l001 IN ha 1 

+---------------------------+--------+--------+--------+--------+ 
l 1 I 2 I 3 1 4 l 5 1 

+---------------------------+--------+--------+--------+--------+ 
I DG I 23.601 23.601 7.581 195.7! 

+---------------------------+--------+--------+--------+--------+ ISumme DA+DG I 23.60I 23.60! 7.58I 195. 71. 

+---------------------------+--------+--------+--------+--------+ 
!--~~-------------------~---!---~~:~~!---~~:~~!---~~:::!---~==:~!~ 
ISumme UA+UG+Almen/Alpen I 76.401 76.401 24.551 633.7! 

+---------------------------+--------+--------+--------+--------+ 
IS U MM E LF I 100.001 I 32.131 829.4! 

+---------------------------+--------+--------+--------+--------+ 
IS U MM E LN ! 100.00! 32.13I 829.4! 

+------------------------------------+--------+--------+--------+ 
I 
I 
I 
I 
I 
l 

A Wasserf l!chen 
E Entnahmestellen 
M Moorf Ui.chen 
O Ortsbereich 
W Wald 
X Odland, Unland 

l .78 ! 
! .06 ! 
! 13.60 ! 
I 21.4Q I 
! 31.40 ! 
! .62 I 

20.2! 
1.61 

350.9! 
552.4! 
810.41 
16.1! 

+---------------------------------------------+--------+--------+ 
ISumme G E S A M T G E B I E T 2581.01 

+---------------------------------------------+--------+--------+ I Bayer. Landesanstalt fUr Betriebswirtschaft und Agrarstruktur 1 
I Abteilung Agrarstruktur und Aqrarplanung 12 NOV 84! 

+---------------------------------------------------------------+~ 
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STRUCTURE MAPS 
aa•:z:zm•-

All aqricultural statistic fiqures, that are important for 
AMP-statements, are plotted in community bordered maps. 

The data have been sorted into groups. Community borders are 
shown in the maps as well. This enables users to get very 
quick impressions of the disribution of variable fiqures • 
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MAP OF COUN'l'IES OR DISTRICTS 

SPECIAL SUPPORTS (LAND CONSOLIDATION, FARM BUILDINGS, HOUSING ••• ) 

z • IU 
~ 
c • ... 
c 
c ... 
"' iii . 
• ~ 
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DETAILED STRUCTURE MAPPING 

--------------------------
The purpose of detailed atructure mapping (DSM) is the 
systematic coverage, evaluation and description of small scale 
landscape elements, e.g. field boundaries, hedges, individual 
trees, small water courses etc, for use in apecific planning 
projects, for example land consolidation. It, therefore, 
supplements the larger scale planing (for example AMP). 

The main task of detailed structure mapping is to decide which 
small structures ahould be seen as part of the basis fabric of 
the landscape, and are therefore to be conserved, and in 
addition to these, which other features are called for • 

. The sr.iall structures, that have been mapped and evaluated are 
represented by lines and aymbols, and a combination of numbers 
and letters. 

The descriptive and evaluation data can be produced in list 
form usinq different sorting characteristics. Apart from the 
basic list which is sorted by its numbers and according to 
districts, lists with other reference factors or sequence 
(type or value) are important for practical application. 
Statistical treatments and analyses are running by SPSS.X. 

Detailed Structure Map 
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THE COMPUTING AND PRINTING AMP COLOUR MAPS 

As a consequent continuation of the computerized land use 
planning, the preparation of the colour map printinqs is 
carried out to accommodate for all necessary information. 

In a first step, all relevant maps are merqed to a new 
geometric file. After this the desired community based 
information must be selected. In using the stored element and 
community number one can also extract each geometric element 
(polygon, line, point). 

The second step is an updatinq of the attributes of the 
resulting geometry in following the veluation·diaqram ord~rs. 
Then the delim.ination lines between similar plots are dropped. 
In a next step, only these so weighted polygons are extracted 
and a coverinq shading computed ( in the resultinq map they 
will get the same colcur). 

The polyqon-files, figured out in this way, were plotted on a 
flatdeck plotter. 

The basic material for plotting is a two-layered foil. With a 
tanqential tool the colour layers are plotted with the 
computed shadings. Later on these results are directly copied 
onto the engraving plates for each colour. In case of the 
AMP-maps eleven different thematic plots must be enqraved and 
copied. 

A visual (manual ) control between computed plots and printed 
maps is not necessary • 

• 
When compared with a common, manual orientated map 
production (i.e. • 100) the amount of costs are only 18•. 
Compared with a half automatic way, in using a peeling 
technology, respective percentage amounts 53 '· 

( 
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MAP PREPARATION PROCESS ---------
+----------------------------+ 1 
1 sheetl 
1 sheet2 
1 • 

GIS 
sheet3 

4 
• 

5 
6 

1 
1 
! 
1 

+----------------------------+ 1 
! . 

+~----------------------------+ 
CC»U'tJTING 

l 
l 
v 

l 
I 
1 

1 
1 
l 
1 
1 
1 
l 
1 
1 
! 
I 
! 
I 
1 
! 
l 
l 

+--------------------------+ I 
I 
I 
l 

JMerqinq of the used sheets! 
!and extract of thematicalsl 
+--------------------------+ l 

1· 
l 
l 
l 
v 

+-----------+ 
I 
I 
l 
I 
I 

1 valuation l 
I diaqram 1 

+-----------+ v 
+--------------------------+ 

l 
I 
l 
l 

l valuation of the qeometryl 
+--------------------------+ 

1 
l +--------------------------+ 

I 
l 
I 

I 1 
l l 

PLOTTING 

l !+-----------+ 1 ll colour 1 1------------
1 !+-----------+ 
l l 
l !+-----------+ 
J 11 colour 2 1------------
I !+-----------+ 
l 1 
1 i+-----------+ 
l II colour 3 l------------
1 !+-----------+ 
I I 
I !+-----------+ 
I 11 colour 4 l------------
1 !+-----------+ 
I l 

I !+-----------+ 
l ll colour 5 1------------

·I I+-------.----+ 
J 1 
I l 

• 
• 

1 !+-----------+ 1 11 colour n 1------------
1 !+-----------+ 

l 1 
1 l 
I l 
1 1 
l I 
l I 
l l 
I I 
I I 
l l 
1 I 
l l 
1 I 
l I 
I I 
l I 
l 1 
l 1 
I l 
l I 
l l 
l 1 
I 1 
l 1 
l I 
1 l 

I 
I +--------------------------+ l 

I 

+------~--------~-------------~+ 

--> 

--> 

--> 

--> 

--> 

--> 

+--------------------------------+ 
l 
I PRINTING 

l 
l 
I l 

! 
l 
I 
l 
I 

+----------------------------+ I 
l topoqraphic situation ! l 
l (roads, railways etc ) 1 ! 

+----------------------------+.! 
l 
l 
l 
I 
1 
l 
l 
l 
l 
l 
l 
1 
1 

COPIES to 
enqravinq-plates 

+----------+ 

l 
l 
l 
l 
l 
l 
l 
1 
l 
I 
1 

I 
l 
I l 

1 
l 
I 
l 

!colour 1 !-----------+ I +----------+ I l 
I l 

+----------+ 1 1 
l l 
l 

2 1--------+ I I 
+----------+ 

I 
l I l 
l 1 l 

I +----------+ 1 1 ! 
I 1 
I 

3 1-----+ l l I 
+----------+ 

1 
I +----------+ 4 l l I 
l +----------+ 
l 
1 +----------+ s l I I 
l +----------+ ·1 
I 

I I l l 
I I l I 
l l I l 
I I l l 
1 1 l I 
I I l I 
l I l I 
1 l l l 
l t 1 1 
I l l 1 
l 1 l l 
v v v v 

! • I 
l 
1 
1 
1 
l 

! 
l 
I 
I 
! 
1 
I 
1 
I 
1 

' l I 
1 
l 
l 
l 
l 
I 
I 
l 
l 
I 
l 
I I 

1 +----------+ +------~-------+ I 
l l 
I 1 
l I 
l 1 
l l 
l I 

l 1 n l 

1 +----------+ 
I 

l 
l 
l 
1 
l 
1 

PRINTING 
OF 
THE 

MAPS 
I 
1 
I 
I +--------------+ l 

+--------------------------------+ 
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PROJECTS IN WHICH THE AMP-SOF'l'WARE HAS BEEN USED 
.mmmm•••••••m••aaammaa .. aamams 

- Master Study of Hydrological Topics in the Area of 
Danube-Main '78. As a contribution to this study, 
valley-sections were considered in order to determine the 
areas to be watered and to compute the amount of water 
needed in extrer~ dry years. Stored descriptive data and 
geometries of the AMP were uaed. 

- Water Resources and Soil Potential Development Project 
New Valley, Arab Republic of Eqypt, 1981/1982. 

- MAB (Man and biosphere) Project 6: National Park 
Berchtesqaden. The problem of human impact on mountain 
eco-systems 

- HAM (Biotop Mappinq of Bavaria + Bessen) A survey of 
structures and species typical of tbe landscape to 
ensure qenetic informations, in all of Bavaria. 

- DSM (Detailed Structure Mappinq) The purpose of DSM is the 
systematic coveraqe, evaluation and description of small 
scale landscape elements. 
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Advanced Computer Applications (ACA) 

Abstract 

The ACA project integrates several completely externally funded research and de
velopment projects in the f.eld ...,f model-based decision support and applied Artificial 
Intelligence (AI). The project's results are customized software systems, implemented 
at client institutions, as well as more general methodofogical contributions. The in
tended users of the results, other than the well-defined clients and sponsors, are 
decision and policy makers and their technical and scientific advisers at the level of 
international, national, and regional institutions, governments as well as industries. 

Issue and Project Objectives 

The problem addressed here is the gap between the ever increasing complexity and volume 
of scientific and technological !nformation relevant to large &0cio-technical and environmental 
systems, and the information requirements at a strategic planning and policy level. 

The objective of the project is to help bridge this gap with a new generation of intelligent 
information and decision support systems by taking advantage of the rapid developments in 
computer technology. These systems integrate methods and approaches of operations research 
and applied systems analysis with elements of Al and advanced information and computer 
technology. The project's easy-to-use software tools are designec! to provide direct and interactive 
access to a large volume of information and the powerful methods of scientific analysis for 
planners and policy makers. 

IIASA's Advantage 

IIASA has extensive experie11ce in fields such as environmental systems analysis, technology 
assessment, risk analysis, and decision support methodology. ACA's integrative research and 
aoftware development is based on the Institute'& rich set of results from numerous past and 
ongoing projects and its extensive and worldwide network of collaborators, adding a broad 
intenl.a.tional perspective to the research approach. 

Approach and Activities 

With the computer (dedicated graphica and Al workstations) as the central tool, the ap
proach c:.an be described as knowledge engineering and rapid prototyping in a number of client
specific studies. The methodologies employed 1pa.n the whole range from traditional algorithmic 
approaches of ma.thema.tical programming to new and emerging techniques of AI. They are 
combined and integrated in an entirely problem-oriented and eclectic methodological pluralism. 

Th" 'ividual externally-funded tasks and sub-projects (see below) a.re tightly interwoven. 
The pr'-rct team works on all tasks more or Jess simultaneously to exploit the high degree of 
synergism crea.ted by the careful selection of the project portfolio. 
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Current application areas include: 

- technological risk assessment, transportation risk/cost analysis 

- hu.ardous substances and waste management 

- water quality and groundwater management 

- environmental impact and ecological risk assessment 

- regional development planning and resource management. 

The. development work on these externally-funded applications is used u a 'Vehicle for parallel 
methodologif-11 research. 

CurreDt :research topics include: 

- hybrid (symbolic-numerical) information and decision support systems 

- model integration, aggregation, and multiple problem representation 

- approximate and symbolic simulation 

- user interface technology, interactive graphics 

- automated knowledge acquisition and ma.chine learning. 

Current Activities 

• Under contract to the City of Hannover, FRG, ACA is designing an mvironmental infor
mation 6Jlstem for planning and management tasks. Funded by the Federal Ministry for 
Research and Technology {BMFT), the study involves a. large nvmber of research groups 
and departments in the City's administration in an attempt to develop and implement 
an information and ultimately decision support system for the routine use by the City 
of Hannover. The system is to treat all environmental media, and land use, and should 
consider aspects of spatial planning, with the objective of enhancing curreL. planning and 
management procedures so as to facilitate ecologically oriented urban planning. 

• Under contra.ct to the Dutch Ministry of Housing, Physical Planning, and the Environment 
(VROM), u interoctiw, grophica-btued intelligent inter/~ to a large fault-tree analysis 
and c.onaequence modeling ayatem i& being developed, which is applied to problems of indus
trial risk and hazardous substances management in Netherland&. This project continues 
and extends, in a specific Dutch case study, the development of deciaion-orienUd aoftVJare 
for the management of hazardoua nbatancea and induatrial riak, sponsored by the Com
mission of the European Communities' Joint Research Centre {JRC), lspra, Italy. The 
current phase concentrates on accidental spills of toxic materials. 

A further extension consists of the inclusion and display of noise-related data in the above 
framework, including adaptation of path generator and railway data, coupling with the 
dutch railway noise data bue, and extensions on retrieval, display, and plotter support. 

• In collaboration with the University of Colorado {CU), and sponsored, through CU, by 
the US Bureau of Reclamation, the US Environmental Protection Agency {EPA), and the 
United States Geological Survey (USGS), the project on Intelligent Deciaion Support for 
Natural Ruourcu Management a.nd a project on .A.dvan«d Deciaion Support Syatema /or 
River Operationl in the Wut are continuing. The c:urrent project phue concentrates on 
hybrid decision support tools for the analysis of complex alternatives. 

2 



• The Austrian reseuch foundation Fonds zur Forderung der wissenschaftlichen Forschung 
has sponsored a project on Automatic Leaming in &pert S11stems. The aim is to develop 
new hybrid concepts and approaches in machine learning and their test implementation 
in an operational expert system, with automated knowledge acquisition during operation, 
and conversational data and knowledge acquisition supported by dynamically updated 
meta-rules. 

• A set of software ~ .-:J for Ur6an/lndutrial Air Quality Management {regional and local) 
designed for local authorities, city administra&ors or large industrial enterprise& is cur
rently under development, featuring an extensive information system on pollution sources, 
environment affected, etc. 

• Under ,contract to an international river basin authority in Bangkok, Thailand ·an &:pert 
S11stem for Enoironmaital Scttening is under design. The system will allow for interac
tive rule based environmental impact aaesnnent, combining qualitative and quantitative 
reasoning techniques with databases and geographical information display. 

• In collaboration with REGINFORM Ltd., Miskolc, Hungary, a 1lt!gional Development 
Information- and D«ision Support System for the Miskolc area will be implemented. The 
system will draw on software tools and experiences acquired during the development of 
the Ezpert System for Integrated Development, in a case study of China's coal-rich Shanxi 
Province, PRC, such speeding up development and extending the applica.bility of the de
veloped tools. 

Expected Results 

The major results of the projects are avaHa.ble in the form of operational computer software, 
installed at client's institutions. While these products are specific and customized software 
systems, the approach and the building blocks of ACA 's developments are general and can 
be reused, reconfigured and extended for a large number of similar applications. In addition 
to software documentation and related reports to the funding agencies, ACA 's research results 
have been presented at numerous international conferences, as invited lectures, keynote speeches 
and software demonstrations. 

External Collaborators, Clients and Sponsors 

• City of Hannover, FRG (funded by the Federal Ministry for Research and Technology, 
FRG) 

• Ministry of Housing, Physical Planning, and the Environment (VROM}, Leidschendam, 
Netherlands 

• City of Vienna, Environmental Protection Division (MA22) 

• Center for Adw.nced Decision Support for Water and Environmental System•, University 
of Colorado, Boulder, Colorado, USA 

• United States Bureau of Reclamation, Division of Water and Land Technical Services, 
Denver, Colorado, USA 

• United States Environmental Protection Agency, Environmental Research Laboratory, 
Athens, Georgia, USA 

• United States Geological Survey, Water ResourCl',I Division, Denver, Colorado, USA 
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• Institut National cie R.echerche sur Jes TransFOrts et leur Securite (INRETS), Arcueil 
Cedex, France 

• Fonds zur Forderung der wissenschaftlichen Forschung, Vienna, Austria 

• R.EGINFORM Ltd., Miskok, Hungary 

• State Science and Technology Commission of the People's Republic of China (SSTCC), 

Beijing, PRC 

~ Science and Technology Commission of Shanxi Province, Taiyuan, Shanxi Province, PRC 

• Delft Bydrauhcs Institute, The Netherlands 

• National Physical Planning Agency, Zwolle, The Netherlands 

• Systems Research Institute, Polish Academy of Sciences, Warsaw 

• Institute for Control and Systems Engineering (ICSE), Academy of Mining and Metallurgy, 

Cramw, Poland 

• VITUKI, State Water Research Institute, Budapest, Hungary 

The above institutions marked with • provide direct monetary or manpower support. 
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ANNEX V 

DISTRIBUTION OF INDUSTRIAL PLAltTS ADD TIIBIR Ilfli'LUERCE Or:! 
ENVIRONMENT 

V.S. 14ikhalevich, A.A. Bakaev 

V.li.Glushkov Institute of Cybernetics, 
Academy o! Sciences of the Ukrainian. SSR, 

252207, Kiev 207, USSR 

'Rational distribution of productive forces is one of the most im

portant factors !or ecological problems solution in a country as a whole 

and also in its separate regions. This provides the efficient system 

approach to the use of the natural resources and the optimal conditions 

for population dwelling, and is of the great significance for ecolog!a

tion of social production. In the USSR, the search for the trends of so

lution of ecological problems stipulated by the consequences of develop

ment and siting of large industrial plants in the coun.try• s regions cul

tivated by economic activity, and by the results of the pl8I1Iled programs 

realization for new equipment and technologies implementation, is con

ducted at the "stage of strategic design", i.e., at the stage of !ore-

.casting performed while designing the regional schemes of development 

and distribution of productive forces for the periods of 20-30 years. 

One of the central moments in methodology of working out of territo~l 
forecast schemes is estimation of the influences of industrial plants 

under conditions of the restricted possibilities of the further growth 

of industrial potential in a long ago cultivated regions with already 

too high a level of tecbnogenic load on biophysical environment {such 

a region, for example, as the Ukrainian SSR). 

This estimation implies the process of determination and forecast

ing of the influence.exerted by an industrial plant being stationed 

(reconstructed) or a group of plants on territorial resources and regi

on-wide resources, including the impacts on the social nnd industrial 
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infrastructure of the territory, biophysical environment, health of 

population, etc. And :e, the discussion should be concerned with pre-

diction of the essence and intensity of a certain spectrum of principal. 

effects: qualitative and quantitative, positive as well as negative ones. 

A:n.y effects of industrial plan.ts are classified among the tecbn.o

genic impacts, the latter may be of premeditated, i.e., envisaged by 

technology character and non-premeditated (for example, emergency situ

ations). Due to a large scale of industrial plants• impact on the natu

ral resources, these effects ma7 be of locel. 1 regional and even global 

~character, in a number of cases this is a decisive factor !or the choice 

of a territory's rank within the boundaries o! which the peculiar ef!ectf 

should be investigated in a forecast methodolog; of stationing. 

During various time periods the force end the mruuler in which tech

nogenic impacts manifest themselves can vary. l:!any of them last during 

the entire period of a plant's operation, and some remain even after 

its term of service had expired (negative effect of the consequence). 

Hence the nacessity arises !or investigating and evaluating the impacts 

· with due regarq for the dynamic nature of their manifestation. Solving 

the distribution problems, the eotimate should actually inr,lude the 

~medium-term as well as long-term forecasts related to construction peri

od and the complete term of an industrial plant service, the aftel'Clath 

period, inclusive. Moreover, e:n.y industrial process associated with 

utilization of the primary natural resources (!or example, water, land, 

atmospheric air) is of a dual nature: on the one llo.nd, their quantita

tive use, a.nd on the other hand, their usage as "natural reservoirs" 

for heaping and storage o! production wastes, which bringh about the 

change of qua.11tative parameters o! the state o! bi~physical environ

ment componente. So it is necessary for estimation of t~e a9ectrum er 
influences to in~lude the !or~casts not only of qU82'.l.titativP- but also 

of qualitat17e impacts on the environment, paying attention to dynamic 
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nature of their manifestation. It is worth noting that just qualitative 

in!luences (due to insufficient knowledge about the processes occurring 

in biophysical enVironment as a reSl.tlt of its pollution with different 

ingr8 dients) feature most often (as ~ompared with other influences) the 

uncertainty in forecast estimates during distribution problems solution. 

Evaluation of impacts implies the necessity to study the 1.n!luence 

exerted by indwstrial plants on various types of production structure 

and also forecasting of impacts rith drastically displayed soci3l. cha

racter. Influence of economic-social impacts is exercised by a number 

of channels related to the necessity of enlisting additional manpoweit 

to the given territory, expanding its social infrastructure. Social im

pacts group includes also the influences caused by industrial plants on 

the health and safety of population, additional effects exerted by popu

lation over the environmental components, i.e., accumul~tion o! domestic 

wastes, personal transport, etc. 

The other but no less significant me ient in methodology of evaluati· 

on o! influences during solution of forecasting problems of distribution 

~esides in the necessity to evaluate the total impacts of industrinl 

plants when they are distributed in groups over a limited territory. In 

this case, despite the preferability of constructing and operating ofj 

industrial plan.ts with minimum expenses, the problem is to prevent the 

excessive group influence on the environment and to meet the eBtablish

ed standards for its qualitative state. Th~ solution of this problem 

necessitates the search for po:ssible ways of reducing the negative com

plex influences caused by a group of industrial plants as & consequen~e 

of their rational territorial localization. 

Pig.1 shows the schematic di~gram of interrelations accounted !or 

wh\?n making forecasts of impacts by industrial plants in the process of 

solution of tactical distribution problems. The figure shows direct as 

well as feedback relations stipulated by quantitative and qualitative 
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interactioLs among individual els:ats of a local ecologic-economic sys-

tem. 

In the general case, estimation o! possible impacts by industrial 

plants during solution of forecast problems of distribution is based 

on s78tem. investigation of technological, energetic, ecological, social~ 

economic and economic factors (with due regard fo public opinion) deter

mining the most important aspects in ·the process of substantiation of 

solutions concerned with ~istribution __ of industrial 

plants i.rJ. a country's region involved in economic activity. 

!he group of technological factors includes: a factor of waste-

~ free technology characterizing the amount and qualitative composition 

of wastes; factors determining various technological posaibilities of 

the accumulated wastes utilization; !actor& of interaction between the 

basic and utilization technologies; a number of derivative technologi

cal factors iu;sociated with a plant's need in netural, labour, 1'18.teri

al, energetic resourceE. The group of energetic factors includes the 

factors associated with active regional policy of technological energy 

-saving: implementation o! energy saving technolog~es, combination of 

productions, choice cf economical types o! energy carriers for indust-

~ ria.l production processes, utilization of the recycled power resources 

(RPR) and other energetic !actors stipulating essentially the energetic 

influence of an industrial plant on biophysical environmant. The social

economi~ group treats the !actors o! health and safety o! population, 

provision of a concrete territory with labour resources, house-building 

and creation of social, ~ultural and everyday facilities infrastructure, 

accumulation o! house-hold wastes and their impacts on quantitative and' 

qualitative parameters of tbe natural r~sources. In the group o! ecvno

'lflic factors, the analysis embraces: £conomic estimates of availability 

and costs of various natural recources, expenditure on creation and ope

ration o! the primary and utilization technology ca~acities, creation 
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of projects with different production aud social, cultural and everyday 

life infrastructure, expenditure on water supply and water disposal, 

engineering development of a territory, expenses on labour (payment inclt 

sive). material and power resources, transport expenses of various kind, 

estimates of economic damage (payment for the environment pollution) 

owing to industrial and house-hold wastes, estimates of agglomeration 

effect due to siting of industrial plants in groups over the territory 

being considered, etc. 

The group of ecological factors includes, first of all, the factors 

characterizing the availability of the natural resour~es in a region 

and the efficiency of a system for their utilization by an industri~ 
plant. When investigating the quantitative impacts of industrial plants 

(and population) on land resources, it ia necessary to take into account 

the factors determining the differdnces among the latter \"Ii.th respect to 

their purpose and conditions of cultivation, i.e., the territories allot· 

ted to industrial and civil construction, and also possib:lities to ap

por~ion the plcts of various categories depending on the level of expen

diture on the site development and the meaeures taken for its engineer

ing preparation. Different variants of organization of water supply 

(water intake without regulation of s·i.U"face water sources, construct~ 

of water reservoirs with the aim tc replenish the water reserve, making 

use of underground water, etc.) are considered which are characterized 

by different levels of water intake and wxpenditure on t~e syste~a 0! 

water sup~ly. Similarly, by conditions of water disposal, in each pe.I~i

culo.r case the variants are discussed of direct throwing ~ff the sin.k 

flows into resez-voir, c~nservation of sink flows with subsequen~ drain

ing into thP- high water, long-term conservation, etc., w~ich differ from 

one another by ihe level of expenses on organization of water disposal 

syst~ms. 

The direct qual1ta1ive influence is also exerted by a situated or 
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reconstructed industrial plant on such a resource as atmospheric air. 

In modern conditions of industrial development, there is observed the 

intensive use o! oxygen from atmospheric air for techno~ogi~al needs, 

stipulated by the processes of burning of orgar..ic fuel, enrichment of 

the blast by oxygen, etc. Among these should be included the effects 

cauaed by the large energetic objects (for e.xaaple, nucle~ power sta

tio~ (JIPS), hydroelectric power stations (HPS) ) upon local climate 

conditions with regard to p~ssible !o::rlill:ltion o! heat islands in atmos

pceric air due to large nPS capacities concentration over a limited 

area, water-cooling towers• work, ecological influence of water areas 

9(1.n case oi BPS and hydroelectric pump storage power stations (HPPS) ), 

etc. Nowadays, quantitative impacts of industry on atmospheric air as 

well as on the other types of natural resources can be reduced in our 

country only by way of transformation towards correlation o! the e!fi-
; 

cient administrative and economic measures !or controlling the environ-

ment protection. Within the system of ~conoll!i~ measur~s the most impor

tant are the measures defining the payment !or the use o! natural re

sources. Naturally, the payment fixed !or the natural resource being 

used should reflect the damage experienced ·oy the national1economy &-

~ result of losing this resource. 

In the USSR, the most widely spread method of economic estimate 

of the natural resource .is the methid based on the value of the e!!ect 
I 

obtained with the use of this resource. The use of any estimated unit 
I 
I 

of the r.atural resource saves the national economy from ti; necessity 

to involve yet non engaged resources 1nto economic circulaf ion. In the 

general case, economic estimate ~p for the considared;resource type 

.is dete::..'"Dlined as di!f~rence Jp = <fp - 3p between the shadow ~ and 

:1ndividual e%J)enses .Jp per unit ot the national resour~. :Prom theo

retical viewpoint the value o! .Jp represents the pote tial differen

tial rent return brought in by a unit ot the given resour type owing 
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to the better natural conditions as compared to the same type o! resour

ce with the maximum admissible !or the national econo~ level o! expen

diture. The higher is the economic estimate o! the national resource, 

the more valuable it is, and the more damage to the national economy is 

caused by its loss. !rhe natural resources o! the Ukr&inian SSR {land, 

water, in particular) are characterized by the high level o! economic 

estimates for these resources in various regions o! the republic. It is 

expected that the value o! the natural resource~ in the Ukrain will drai 

tically grow. The economic estimates !or lands and water resources will 

increase ttlo times by 2000 (as compared with the current estimates).~ 

!I!he extensive group o! !actors to be investigated during solution 

of forecast problems of distribution is represented by the !actors asso· 

ciated with qualitative state o! biophysical environment in a region o! 

an industrial plant siting. E~timation of qualitative indices of the 

environment condition on the basis o! hnrm!ul substances ejection into 

atmospheric air, water source, land comprises rather a complex highly 

un.determinate forecast problem. The pro~ess of its solution takes acco-

_unt of such b !actor, first of all, as background pollution o! biophy

sical environment components brought about by impacts of industrial !a

cili tie5 in operation in long-ago cultivated regions, transport, pop~ 
lation and other types o! anthropogenic activity. When all available 

1echnologic mea.ns preventing the detriQental e!!ects of an industrial 

plant are exhausted, background pollution o! biophysical environment 

may prove to be the primary factor determining inadmissibility o! new 

construction on the reserved territory or regulating the power of o.n 

industrial plant being reconstructed. As !ar as the environment pollu

tion results from the joint action of a number of harmful substances 

inhereut in a composition o! efflux, so this !act stiv~lates the neces

sity of taking account o! !actors or detrimental action additivity from 
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several conta-.ni.nants, th~ antagonism and synergism phenomena whe~ the 

joint effect of the respective contaminants in effluents into water, 

air, land is praser~t. :lolrtng the problems of the joint siting o! the 

group of in~uatrial plants over a particular area, these factors connect

ed with possible interactioll8 among different con~mninants in. biophysi

cal envircnment should be subjected to careful aual.Jsis, si.llco the most 

efficient ~ethod to fight pollutions is to prevent their action just at 

the stage of the siting problem statement. 

Using modern technologies, industrial enterprises cause "non-uniform 

~ualitative effect on various components of biophyaical enviroruaent. 

The dPta of table 1 give the idea of the character of "advantageous qua-

11 tati ve impact", this table shows the classes of industry branches wi;h 

res~ect to ~heir influence on the environment. For example, \ti.th the mo

dern engineering level of products outpt~t st ferrous metallurgy enterpri

ses of t:1e repu~lic, production of ~ tc·n of 1·0) led stock is accompanied 

finally by outbursts of 45 Kg of dust into atmospheric air, 95 Kg of 

cnrbon mon,,xide, about 13 Kg o! sulph',l_· .l...:::..i~, 5. 5 K3 of i:.i trogen oxide 

and app:--oximately 1.7 Kg ot other harmful substances 1:1er a ton o! rolled 

stock. e Effluents of cotton industry contain: caustic soda - 632.6 mg/l 

sulphuric acii - J1.2 mg/l ; sulphuric sodium - 110 ~:Jl ; magnesium 

cbl.oride - 51.7 mg/l, etc. 

. 
' 

Owing to storage o! solid wa~tes and also migration of harmful sub

stances from other media, the ij.~!mum pollution of soil and plants by 

iron,mangsnese, titanium is observed ne!l.r industrial plants within the 

limits o! 1 km ; by calcium, magnesium, phosph~rus - within the distance 

up to 3-5 km. T:1e most quantity of sulphur (up to 69 cg per 100 g of soi 

is accumulated in the upper layers on the depth of 60cm and at tho dis

tance of 0.5-5 km !~om the sources or outbursts. Stability of r~tainine 

the harmful substances j~ the soil which pertain to the first class o! 



- 9 -

danger (heavy metals, such as mercury, arsenic, selenium, etc.) makes 

up 12 months; to the second class of danger (cobalt, vanadiuc, boron, 

nitrogen fertilizers, etc.) 6-12; to the third class of danger 

(compounds of lead, zinc, copper, petroleum products, etc.) - less 

than 6 mon·ths, this fact stipulates their accumulation with time in 

the given component of biophysical environment. 

·This data confirm the fact that the applied technologies operating 

in open-loop cycle are so powerful source of harmful wastes formation 

that even eccelerated development of utilization technologies cannot 

prevent (can only weaken) a harmful qualitative in!luenc~ that these 

wastes exert upon various components of the environraent. e 
or great importance durin~ investigation of distribution problems 

with consideration for interaction of economic end natural process~s 

and phenomena become the !actors characterizL~g the regenerative abi

lity of biophysical environme~t components and also their interactions 

which bring about the changes in the condition of the environment. It 

should be noted that the predicted state of the environment can..~ot be 

_ considered only as a function of contaminants concen'trations contained 

in it. Here the grea+, sign.ificanc~ acquires also the problem of inves

tigating the path (trajectory) which led the environment to tnis st~. 

It is necessary to eveluate how far the given state lies !rom the cri

tical one, when irrevers1ble co~equences r:JB.y take place in the envi

ronment. Hence, the principal conclusion actually transpires concerned 

with the difference ~..n consequences caused by the sac.e contaminants 

concentrations occu~~~ in the environment which is ~haracterized by 

different prehistory of conditions alternation. It should be added 

here that evaiuatine the state of the env!ronment, it ia necesse.ry to 

include into the e~~~mate the notion of ~.esirability, admiseibility 

and usefulness o! the given state of the en1rironme~t for a human Leing. 

At present, the only active administrative measure in the USSR 
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J group :II group 

iliscellaneous e!f ects Considerable pol
on environment(air & lution ot Air in 
water pollution,noiae,the main 
'!tc.) 

1 

Chemical industry 
(primary) 

9 Ferrous t!letallur
gy 
Synthesized !ibre 
production 
Flastic material 
production 
Sugar ref ini.!lg 
industry 

. . 2 . . 
!herme.l power sta
tions 
Bon-ferrous metal
lurgy 
Ceme~t production 
Oil-re!ining 
Cake and by-pro
duct process 

!able 1 

: III group : IV group 

Considerable pol
lution of water 
irt the main 

3 . . 
Wood-pulp & 
paper industry 
lfuclear power 
stations 
Dairy & meat 
industry 
Oil production 

Considerable 
d~terioration 
of land in tb 
main 

4 

Open-cast coa 
mining indus
try 
Industry or 
non-ore bu::.ld 
ing materials 

capable o! limiting the qualitative in!luen~e of industrJ o~ biophysical 

e~vironmcnt is the established system o! sanitary norms o! maximally 

admissible concentrations (MAC) o! contaminants in atmospheric air, wate 

g:round. The norms ot maximall3 admissible emission (!JAE) n! contaminant 

~in atmosphere and of maximally admissible e!!luenta into water sources 

were ~ccapted on the basis of MAC. However, despite regulations of the 

pollutions the established norms are often violated, i.e., ad.mini3trati

ve measures are quite in.sufficl.ent for restriction of qualitative im

pacts of enterprises on the envi:ronment. So the system o! economic measu 

res for control and protection of the enviro!llllent quality adop·,ed by the 

government and the local ~~thorities foresees tc impose tliw- ~ax on cmis· 

sions and e!fluents of contaminants by indu~trial enterprises and othP.r 

plants. This tax system envisage• the payment for emission or detrimen

tal s~bstances along with keeping 3t~ictly to UAE nc:rms and !:L~es the 

progresaive tax !or the casea \~~£1 these .oo:i"Cil.15 e.r·e tre.nsgr~ssed. In prir 
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ciple, the taxes on contaminants e!flux. should be fixed \Ti.th respect 

to economic damage to the environment and the national economy as a re

sult o! qualitative impacts o! industrial enterprises. However, in some 

cases ttlis principle is practically di!f~cult to observe since despite 

the substantial progress in the development and application of the eco

nomic damage estimates in the specific aualysiS, still a lot of questi

ons concerned with identification of these estimates remain insuffici.-r 

ently studied and poorly developed. !fhis situation holds true for the 
a 

methods of estimation o! & totality of social consequences in the 

result o! environmental pollution, of the losses or un1quc, non-resto

rable natural resources. It is nor simple to estimate a nUIJber of o~r 
manifestations of damage the estimation of which by a principal metho.

dical approach is sufficiently clear. Por example, the damage in the 

result of heat air and water pollution, radiation, the pollution of 

soil by vnrious ingradients, etc. It is evident that without regard 

for the estimates o! the damage incurred by all qualitative and quan

titative effects of an industrial. plants no decision I!lade with respct 

_to i~s siting (or power increase) in a develpped region can be suffi

ciently proved. 

To work out substantiated recommendations as to the developmen~ 

and siting o! industrial plants in the process o! making forecasting 

terriotorial scheces o! development and distribution of productive 

forces an expert-simulation system is developed which incorporates 

ecolog.':cal-economic models of toreca3ting the influence of iz:idustrii.l 

plants as central simulation unit~. This system also comprises opti

mization models solving the problems of substantiating combined rational 

variants o! development and distribution o! industrial plants in a 

region with the ncount ot restrictioil.8 on a number of factors of 
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production and possibilities of the use of region-wide resources. 

The implemented blocks of the system have been used to stud~r effects . 

of a number of industrial plants equipped with new technologies and 

to study the problem of ecological-economic efficiency of the intro

duction of new technologies, the consequences of the concentration o! 

capacities on a limited territory under conditions of the Ukrainian 

SSR, etc. 

When considering the Ukrainian SSR as a large ecological-eeonooic 

syste~ it should be noted that the distinguishing feature of its 

functioning is connected with a very intensive antropogenic ( teclmo

g~nic) "load" on the environmeut ( approximately the order as high 

-es in the avera8e for the Soviet Union, proceeding from the density 

of population and concentration of main resources). As a consequence, 

principal ecological problems in the Republic are related to: 

- solution of water economy probleI!lB; 

- solution of power saving problems; 

necessity for high rates of ecologization of production in 

largest industrial regions and centers; 

- struggle with qualitative draining of water resources; 

- comprehensive utilization of mineral raw materials and timber 

resources; 

- intensification of using land resources in agricu:tural pro

duction. 

A high efficiency o! ecologizatiun of industrial productions 

under the present jtate of the biophysical environment can be cxeopli

fied by the use of the advanced technology o! air-straac granulation 

of blast-furnace slag at metallurgical works. This tec!mology inple

ments the I!lost e!fective method o:! ·comprehensive uti1 ize.tion a.'1.d 
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processing of industrial waste. By this mentod recycled energy re

sources are used during the processing of recycled material resources 

(blast-furnace slag) to obtain commodity products (slag alcaline 

binder). ~e technology of air-stream granulation of blast-furn.ace 

slag is very effective as compared to the water-stream granulation 

technology emplo3ed at metallurgical works of the Republic. In spite 

of the growth of extraordinary or current expences connected with 

introduction and use of power technological equipment, the technolo

gy of air-stream granulation is very effective I!lB.inly due to the 

reduction of energy expenditures for drying, grinding of slag and~ 
elcaline components through utilization of physical heat of the 

melted-do\Tn. blast-furnace slag. With the account of all conotituents 

of costs (power costs and other costs) in technological cycles of 

production o! slag alcaline binder and with estioation of the used 

energy media by corresponding shadow costs a specific production 

effect due to the introduction of new technologies comes to nc· less 

than 2,2 rouble per ton of slag. 

The introduction of the given technology at ferrous metallurgy 

works should be considered as a multipurpose measure which provid~ 

not only production effect but also environmental protection effect. 

~igs 2-4 show curvea which, on the basis of simulction experiments 

under comparable conditions, illustrate the change of dynamic antro

pogenic load on the envinmment in the result of substitution of 

the operating technology (water-stream gr&iulation of blast-fuznace 

slags) by new, more efficient one (from the production vewpoint). 

Here the minimal time interval of the "life" of dry-stream gra...~ulation 

technology, 10 years, is adopted, taking into account the possibility 

of liquidation of a blast-furnace process at matallurzical works 
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· Pig~2. Dynamics of air pollution U!l.der 
comparable conditions 

Pig.). Dynamics of water pollution under 
comparable conditions 

1 - operating technology, emiasion of solid particles; 2 - operating 
technology, emission of sulphide compol.U1ds; 3 - the new technology, 
el?lission ot solid particles; 4 - the new technology, e;:dssion of 
sulphide compounds. 
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Fig.4. ~he damage incurred to the biophysical environmEnt in the 
result of the use o! technologies under comparable·condi
tions (1,2,3 - the operating technology: the damage incurred, 
respectively, to air, water and the b~ophysical envirom:ient 
as a whole; 4,5,6 - the same under the u4e o! the new 
technology) 
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Pig.5. Character of the change o! indices o! resource consw:iption 
and expenditures !or siting an industrial plant in dependence 

o o! the depth p! RPR utilization ( 1,2,J - de'Calld !or water, 
laud -.and power resources; 4 - economic damage; 5 - tot el 
expenditures for siting) 
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with the introduction of new continuous coke-free processes of 
.• 

steelmaking, of sponge iron production. As it follows from Pigures 

when the new technology is in use for a long time the water component 

of the biophysical environment is unloaded most significantly and 

at the same time the load on the air al.so reduces.(taking into account 

the load J:lrising not only from wide-spread pollut6llts such as solid 

particles BL.d sulph~ compounds but from waste heat). A total antro

pogenic load on the biophysic&l environment is reduced by no': less 

than one half (Fig.4); !rhis prevents the damage done to the environ

ment by the use of present technology in the EU:lount of no less ~han 

1;S rouble per ton of slag. 

Thus, the substitution of the operating technology by the new 

one at netallurgical works "hen it is sited in the developed region 

provides the ecological result (effect) which is commensurable \7ith 

purely production result. Ecological-economic return on introduction 

o! the technology o! dry-stream granulation of blast-!ur-~ace slag 

amounts, on the average, to 4 roubles per ton of slag (under condi

tions of the existing antropogerdc load on the biophysical environ-

~ ment in the developed region). At the present state of the art in 

production of blast-fur.:iace slag in our country (about 60 millions 

of tons) and on retention of blast-furnace process up to the end 

of 20th century, the use of the technology of water-stream granula-

tion of slag at metallurgical works will result in serious losses 

in the national economy, taking into account a cocplicated ecological 

situatioD in the areas of ccncentration of ferrous metallurgy works. 

The active policy of power saving conducted in the Republic 

is no less important for reducing energenic load on the biophysical 

environment. Efficient use of recycled power resources (RPR) is one 
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of its directions. The problem of production and utilization of 

heat RPR when studying energenic effects at a local territorial 

level in the process o! solving tactical problems of industrial 

siting assumes particular importance because o! a 

comparatively small radius of transportability of 

.. 

industial 

wa.Ste heat an.d the necessity for its use on the limited territory. 

Due to the insufficient level of utilization o! RPR in industrJ 
, 
'-as a result of many causes one of which consists in not making 

enough allowance !or the factor of rational indistrial sitin& 

when solving problems o! utilization of non-transportable waste a 

considerable part of which is uncontrolled in the envirom:ient) the 

.national economy suffer heavy losses. At the same ti~e the ecolo

gical benefits of RPR utilization (which are not"!elt" by in~ustrial 

enterprises) in the regions with e high energenic load are very 

essential. 

Vlhile the production effect in the result of utilization of 

high-temperature heat RPR can be estimated suf !iciently exactly 

(mainly on the basis of the amount of saved organic fuel), the 

complex ecological-economic estimation of the efficiency of RPR 

utilization at an industrial plant requires to teke into account 

a number of factors which have different (opposite) influence on 

this complex estimate. 

Curves gi.ven in Pig.5 21how the character of the influence of 

principal !actors on eco1ogical-econom1c efficiency of R1'R utili

zation (a machine-building plant is given as an example). With the 

intensification of utilization of heat RPR at the plant its de~and 

!or land resources increases due to the need !or expansion of 

workshop floor space to install utilization equipment, irrevaceble 
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water losses, expenditures for engineering development of the terri

tory for industrial. engineering, expenditures for organization·' of 

industrial. water supply, etc.also increase. 

At the same time, expenditu.L--es of the plant for power consump

tion are reduced due to power saving, the economic da1'1B.ge done to 

the biophysical environment mainlJ' by waste heat is also considerab

ly reduced. ill these .factors, in the fin.al analysis, bring about 

the reduction or summarized expenditures for siting and operation 

of an industrial plant with the growth of the use of high-temperatf"e 

beat RPR (curve 5 shows this tendency in the Figurw). However there 

may be no such tendency towards reduetion of su:a;marized expenditures 

mainly due to production results of RPR utilization when solving 

the problems of using low-potential. waste heat. As it is see~ from 

Fig.5, in this case such positive factor as prevention of d~age 

done to the biophysical envir9.nment by waste heat I!lUSt play a leadin.~ 

role. In other words, such normative estimates o! economic dana.5e 

(represented in taxes) done to the envirom:ient by ~aste heat should 

be established which can be "counterposed" to additional expenditures 
e related to utilization o! low-potential waste heat. 

Increase o! the level of utilization of heat RPR (as other 

non-transportable industrial waste) to a considerabla extent is 

related to the growth of concentration of capacities on the limited 

territory. ~e concentration of capacities in conditions or group 

siting o! in.dustrie.1 enterprises may result in considerable s~"ling 

of expenditures at the stage of joint operation o! industrial 

enterprises, i.e. there is obtained some agglomeration e!fect which 

as a rule increaoes with the growth of concentration of capac~. ties 

at the reserve territory.Various departments urge to obtain maximum 

valnl or this effect by siting their enterprises on territories 
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provided with skilled man-power and having powerful building 

machinery and erection bases. However, as results of simul.ation 

experiments have shown, the orientation towards obtaining maximum 

production and agglomeration effects under conditions of concentra

tion of capacities and complex siting of industrial enterprises 

in an old-developed region can lead to completely opposit•, ne30tive 

ecclogical-economic results ( or::here there is no sufficient res~rve 

tor further growth of technogenic load on the biophysical environ-

~ ment). To this end, first, when soly-(_ng probleus of co-operation 

of enterprises under conditions o! territorial concentration or 

capacities in the old-developed region ue should rely not on the 

• 

·-obtairLed estimates of the aggloQeration effect but upon the est~mates 

o! ecological-economic efficiency o! the decisions Dade. Second, 

there are no industrial enterprises with the level of concentration 

of capacities equally acceptable !or different regions of the count

ry and for different terriotories in the limits of one rccion. 

Third, there is no some "optimal" capacity or the industrial plant 

(!rom the viewpoint of possibilities for its sitinf; in an old-de-

veloped region) equally acceptable for different stages of econonic 

development of the reg~~n. Industrial-technological progress, 

introduction of was&e-f~ee technologies cha::.l.$e the idea of "optimal" 

capacity of an industrial enterprise in coordinaticn with regional 

possibilities for ~ts territorial localization at individual time 

stages o! development and distribution o! productive !orces. 

Thus, the necessity !or accelerated rates of ecologization 

of production is determined by a considerable load on the environ

ment. A high concentration of population, of production assets 

imposes heavy demands on the levol of ecological ef!iciency of new 
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machinery and brings about the realization o! various measures to 

limit injurious influence or earlier introduced tech.~ologies. 

Even to-day the undertaken efforts resulted, to a considerable ex

tent, in easing tense relations between an econo:cic complex 8.?l.d the 

envirolll!lent in large-scale production centers in east regions of 

tlie Republic where a greater part of the environmental pollutioJ1 

is due to power economic processes. Industrial waste (dumps of 

heat power stations, mines) beca~e th~ object of problems on the 

improvement of quality of the environment. Owing to the undertakl 

efforts, gas and dust loading in a nUl!lber of industrial centers in 

the east regions of the Republic became 10 times less. fhousa.nds of 

plants for efficient treetraent have been constructed. ~etallurgical 

works, coal dressine plant works, coke by-product works are trans

ferred to tum-round water supply. Uore than 95% of consw:ied water 

is used in tum-round cycles. An11ualy about 1.5 tli.llion square 

meters of J:line waters are used for irrigation of more th~ 5000 

hectares, tens or waste heaps EU"e extino"'Uished. Alonz with limita

tion of the further development of water-intensive productions, 

introduction of closed-loop technologies, rational use of local 

resources, struggle with qualitative exhaustion o! water resources 

is conducted by way of large-scale measures for protection or river 

·baSins of the Republic such as Dnepr, Desna, Sovernyj Donec, etc. 

A principal way of reducing the loa4 on the environment at many 

industrial centers o! the Ukr.SSR consists in every kind of re

duction o! lllilleral raw material waste and utilization o! accorepa

nying products which appear at stages o! mining and dressine o! 

minerals. Utilization o! dressing vaste !or load production yields 

a great economic return. Other coroponentn aa well as overburden 
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rock find a wide application in the national economy. 

In southern regions ot the Republic the problems of inter

ection between economy and nature are peculiar to regions nth 

intensive forms of agricultural production and a high density of 

rural population. Intensive develupnent of agricultural lan! 

resulted in intensification of processes of water and wind erosion, 

deterioration of soil and vegetation, harmful influence upon reser

voirs and air. In this connection a complex of measures for protec

tion of agricultural resources is performed including a set of 

countererosion measures. Concrete measures are undertaken and study 

of a number of probleI:lS related to water supply or southern regions 

of the Republic, ·:to.:. coasts of the Black sea and the sea o! Azov. 
is continued. 

~ot dwellins on the characteristic of all problems in the field 

of environmental protection in the Republic and methods of their 

solution we would like to note that at present stage of the deve

lopment or our society the ecological programs must be realized 

on a prin.c:i.pally new economic basis because of the radical recon

struction of the economy r:ia.nazcment, the switch-over to the eco

nomic mechanism of enterprise activity and the optimal coobination 

of sectoral and territorial planning and management. Under condi

tions of reconstruction the econonic methods of the influence upon 

industrial enterprises, niniatries and daparttlents in the field of 

careful use of natural resources and environmental protection 

acquire more and more iorortance. Rational combination of adtlL~i-

str:?tive, econoi-:;ic and social mea:mres !or restoration a."1.d protec-

tion <if the quality of biophysical environment and their consistent 

realization in practice by ~overnm<?nt, local and social bodies of 

power will contribute to the optimization of interrelationship 
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between society and nature with regard for succeeding generations 

of our country. 
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NEV C<M>UTER-8.\SED ECOLOGI CM. ASSESSfENT 

AND RISK MANAGDENT TECHN<l.OGIES 

V.Lttvin, S.Chere111)kh 

( Moscow, USSR ) 

AllNEX VI 

The primary at• of the study is to introduce the new technologies in the field of 
the at11Dsphere protection using !lrinisal data and capable of application by the 
11Ddern genera ti on of ml croc0111>Uters 

The progra• package 1s rather st11>le and very effective tool for unskilled users 
for ecological ASSESStENT and •hton support So tt could be considered as an 
expert syste• for decision .ter, as s bridge betwen ecologist and authortttes. 

The packa~ includes so• kinds of athemttcal models : llOdels of transfer, 
pollutants concentrations under unf•~orable condtttons economical and ecological 
claage and others. 

he air pollution ASSESS1£NT ts based on the five atn figures: total pollutants 
ellf sston tn regton, pollutants concentrations near the surface, pollutants 
deposi ti ons, econom ca 1 and eco 1 ogi cc.1 t ndex. 

The •in results of the study ts the establishing of close relationship between~ 
da111ge reduction and air protection •asures expressed by the volume of 
investments. 

Ecological risk management ts based on the assuq>tion that every pollution source 
can be eliminate with a set of the at110sphere protection •asures. Each of the 
measures has its own efficacy Witch can be calculated, and a full set of them 
gives us a full set of the eff1cacy parameters. It is very convenient for us to 
consider them as the co..,onents of special criteria vector. Thus we have a 
111ltic~iteria task, "'ich creates a lot of rtsk 11anagement technologies. 

The program package is developed in the form of two kind of versions using mini 
and microco111>uters. The report deals . with the PC version and introduces the 
results concerning Estonia republic and its capital ( the city of Tallin ) • 

. 
Estonia map ts depicted in the Fig.I.I. Fig.1.2 - I.5 displays dust, SO ,NO ,CO 
emissions. Fig.1.6 - 1.8 shows the distribution of economical damage, sulfur 
deposition and danger of pollution for Estonia pine forest. e 
The best strategies of SO , NO , CO f!l!'lssinns reductions and economical da•ge 
protection are depicted tn the fty. 2.1 - 2.2. Fig. 2.3 - 2.4 shows the best 
reduction strategies, concerning sulfur deposition reduction, pine forest damage 
reduction. The best SO, NO, CO emissions reduction strategies (Ftg. 2.5-2.6) 
dust concentration reduction strategies (Fig.2.7 - 2.8) are shown Fig.~.1 - 3.9 
displays the sa111e pictures for Talltn. ·:-. 

The tables at the end of the report give us the input and output ~ata exaq>les 
concerning the program package. 
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ANNEX VII 

Beale trends of opti•i2etion of environmental 
sana~ement end environ•ental protection in the 

Ukrainian SSR 

I 

P.Lapetchuk, Head of the Main 
Directorate of Ecoe1o•ica, Scientific 
and Technical Progreaa, Public 
Environ•ental Awareneaa and Inter-
national Relatlcna, The Ukrainian 
SSR State Co••ittee tor Environ••'!l 
Protection • 

It ia no wonder that among •ajor burning iaauea or our every-

day restless life people ere increasingly turning to their sur

rounding environ•entel protection end the reletionahips of men, 

society end nature ere among the priority iaauea to deal with. In 

addition to it theae problam~ ere not only of high aociel importance 

but· they elao acquire mor., poll ticel aignificence. 

Environmental problems have become of vital concern for the 

Ukrainian SSR. The Republic'• territory cov~r• only 2.7% out of t~ 

whole territory of the Soviet Union but here concentrate• one queter 

or the total country'• induatriel end agrarian pot.er.,ial. Energetic•, 

mining, coal, ferroua metal end chemical induatriea have been de-

veloped in full scale. It ia the•• branch•• of national economy 

which require ••Jor uaa of natural reaourcea end have an edverae 

i•pect on the environment. 

It ia worth to note that over 10 billion tone of induatrial 

weatea have been accumulated in dumpa, which occupy about 200 000 

hectares of lend. 2.6 billion cubic meters or aewegee ere discharged 
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into open bsaina. About 20 •illion tona of harmful aubstences ere 

diacherged into the ataoaphere by the enterpriaea end euto~obiles. 

rurther•ore, •i•••nege•ent of utili2ation of •inerel fertilizers 

and peaticid•• aggravate the atate of the environ•ent. 

Certainly, ao•• uaeful work haa been done in the Republic to 

i•prove the envlronaental aituation. Suffice it to ••Y that 4.8 bil

lion rouble• have been allocated far the environaental protection 

over the laat 3 year• (1986-88). State capital inveataenta conaiat 

of 1.3 billion rouble• out of the total aum. 

At present thanks to the purification inatalletiona end cloae

circui t water ayate•• which have been put into operation 98~ of 

sewages are auppliad for purification and 82.5~ of clean water is 

aaved. While the ateedy growth of induatrial production continues 

the water intake fro• aurface aourc•• reduces owing to the cutting 

li•ita of water uae, introduction of cloae-curcuit ayete•• of water 

supply, low-and weateleaa technologi••· The iaaues of recultivetion 

of disturbed lends, planting of trees inside city and town terri

tories and ao on are being aucceaafully aolved. 

Still unfavourable atate of the environaent a~owa that under

taken environmental action• are not enough. 

Aa f igurea show due to the anthropogenic and technical load 

the further increace in capecitiea of energetics, ferrous metel, 

chemical and oil induatriea ia not per•iaaible. Hence; when the 

Republic'• acientiata end expe~t• developed the Draft Concept• of 

economic and aocial development of the USSR till 2000 year they 

auggeated to change proportion• between the extractive and menuf ec

turing one. The Dref t enviaagea the speedy development of the engi

neering industry and induatriea providing suatainable development 

end e peraueing of e reaource-aeving policy. 
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A gree~ obetecle in the proper neturel resources menegement 

is the underesti•etion of economic incentives. r~e to the ebeence 

of effective economic incentives the enterpriaea end orgenizetiona 

are not intereated in integrated •enage•ent end proper uae of na

tural reaourcea and abate•ent or anviron•antal pollution. 

What ara the priority ••••urea in thla field? In the firat turn 

while developing the draft• or atata plana and long-term programmes 

of national aconomy •ajor directiona in environmental ••nagement 

with incorporation of planned lerge-acale development of productive 

forcea and the introduction of the achievement• of acientif ic an~ 

technical progreae into the national economy will obligatory be 

taken into account. 

Secondly, beginning from 1991 there will be e charge 

for the utilization of natural reaourcea end the charge for the 

pollution of the environment. The nor•• of these charges will be 

delivered to the enterpriae• and orgeni%etiona aa pert of long-term 

economic norma. It goea without aaying that eco~omic norms of chergee 

for the utilization of natural reaourcea will promote rational end 

proper utilization of lenda, watera, foreata, minerela end other ~ 

reaourcea. At the same ti•• the economic nor•• of payment for the 

dihcergea of polluted aubatancea into the environment mill promote 

the timely fulfilment of aeeaurea to combat pollution taking into 

account the teaturee of verioua natural complexes. 

At preaent the above-mentioned nor•• are under development. 

Moreover economic norma or charge• tor the uae of n3tural reaourcea 

include the availability of natural reaourcea, their capacity to 

reproduction, integrative cepecity, location end other fectore which 

stipulate the expenses concerning the uee of the1e reeourcee. 
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The peculiarities of natural complexes, the comrJsition end 

cherecteriatica of discharges ea well ea expenditures for combating 
~ 

the pollution ere taken into eccount in the terms the economic norms · 

of payment for the diachargaa of polluted aubatencea into the natural 

environ•ent. The above-•entionad nor•• are aet up for the 5-yeer 

p~riod (for each year aeparately} with the account of yearly reduc

tion of diachergea (into the weter or atlloaphere) of polluted aubaten

cea. According to thia norm the aource of pey•ent will be the enter

prieea and argani~ationa income 

It •uat be noted however thet many enterpriaea often exceed the 

fixed limits of polluted diachetgea. Therefore the enterprieea will 

be charged the higher payments (multiple es related to economic norm) 

fbr the exceeding limits end eccidentel pollution, self-financing 

ayetem being the aource of the payment. 

It muat be mentioned that this payment goes together with the 

payment for demegea resulted from accidental pollution. 

Much importance is given in the Republic to the expert examina

tion of project materials, to the aound justification of ~iting of 

n-~ objecta of national economy, their construction end functioning 

es well •• to the reconstruction of enterprises currently in opera

tion which moat effect the environment. There ere quite e number of 

unaettled iaauea. Most often the project inatitutea do not incor

porate the environmental requirement• into their projects or they 

obaerve the• partielly. That ia •hy the Ukrainian SSR State Committee 

for the Environment Protection returns beck the environmentally

unaound projects for their further elaboration or rejects them comple

tely. And thia ia_the-ceae with nearly every third project. 

In perticuler •e did not agree to approve the plen of develop

ment of energetic• in the Ukraine including the atomic energy since 
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iaauea of environmental security had not been properly observed 

end the environ•entel situation, the availability of natural re-

sources ••inly ••ter and the public opinion had not been taken into 

account. 

Naturally no progress cen be ••de •ithout scientists. Quite e 

lot af work is being done by acientific inatitutions ••inly thoae 

of the Ukrainian SSR Acede•y of Sciences. Environ•entelly-beaed 

reaeerchea ere done in the rr .. e.ork of the plan of acientific and 

reaearch end experimental work. Aa • result about JOO resource end 

energy-aeving .orka have been propoaed to introduction into the ~ 

tionel economy. 

Nowdaya everyone in the Republic wants to Know •hat Kind of 

••ter he drinka, •hat air he breethea, whet food he eats, that ie 

he ••nta to know every piece of information. Thia is every citizen'• 

constitutional right. Therefore the Ukrainian SSR State Committee 

for the Environment Protection, The Ukrainian Republic Department on 

Hydrometeorology end the Republican Health Ministry have developed 

joing measures on close cooperation ef providing the public et large 

with full infor•etion. Operational date about current environment-

situation in the Republic end regions •ill be published. 

Certeinle the system of collection, processing end storing of 

environmental situation, banks of data on the atate of the environ

•entel are needed. Now the Inatitute of Cybernetic• of the Ukreinien 

SSR Academy of Science• named erter Cluahkov is developing a scien

tific end organizational baaia of a creation of e elate informational 

and expert 1yatem celled "Nature". 

Materiela of verioua nature hiatory eurveya end obaervetions, 

cedestres of natural resources, state and departmental atetiaticel 

date reports, the results of environmental monitoring, distance 
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2oning, netional and foreign scientific and technical projects, 

indexes of atete plans and progremms are the aource of the •Nature" 

eyatem. 

The ayatem is intended to aolve the following •ain teaka: 

- ayate•atizetion, atoring end giving out of the needed infor

••tion and the enelyaia of the infor•etion; 

- eati••tion of natural end •an-•ade co•plexea, environ•entel 

condition• end natural reaourcee with ai•ulteneoua reco••en

detion of their proper •enege•ent, reproduction, per•iaaible 

loeda; 

- esti•ation of the state of the environ•ent with the purpose 

of determination of priorities as to ita improvement, further 

eociel end ecological develop•ent of regions; 

- environmental and economic estimation of project end planned 

end project materials, environ~entel justification of projec

ted end reconstructing enterprises; 

- estimation of environmental justification, poaaibility of 

economic ectivities, utilization of natural resources, per

missible levels of anthropogenic impacts (for the giving of 

permiaaione to use natural reaourcea, limits of dischergea 

and ao on); 

- calculation of norm• of payment for the uee of natural re

aaurces, for damege to the environment end other ecological 

~nd economic indexes; 

- the estimation of efficiency of compenaational meeaurea car

rying out with the purpoae of conaerving end rehabilitation 

of e favourable environmental aituation; 

- environmental justification of developing norms end rules of 

proper environmental management. 
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The eya,em ia supposed to be able to give information in the 

form of text, aep, diegrem end to transform the information to other 

infor•etionel systems. 

All thia .auld allow to ••ke deciaiona at •ore opti•el level 

on environ•entel rehabilitation end infor• regulerly end truthfully 

the public about the elate of the environ•ent. 

• 

..__--------------------------------------·--------------·----



ANNEX VIII 

JJIALYSIS 01 •ODBRlf BCOBCOJlCllIC SYS!DS .l1ID IBW 
COllPU!BR BASBD ~ICBllOLOGDS POR ••UBG DBCISIOllS 

A.A.lloro•o•, 11.D.Cbepurno7 

!be taU of oompmeutn U'8}7d• of tha eoologr-eoonoaio 

97•teu DOif 18 one of aore urgent probl--of Am"e•ntal an4 

appl1•4 801.enoe•• 

!ra4it1ona117, during the reali•tlon ot tu ·anaJ7d• -of 

tha eooeoonomtc .,..... are marked Ollt an aoologioal block and • 
. 

a blook of 'b11mn actiTitT. 

-- fh• eoologlcal block include• moh ooaponent• u biota_ and 

geooheld.8t17oa1 07cl•• (nbnance oiroulatlon 111 the nature). 

!he lmMl' aotiTit7 fo1'1U are subdivided into ho qatea 

poup•. 
!h• ti.rat group 1.Dolud•• auch toms ( nbqateu) tbat bave 

an UDiYeraal nature and don't depend on the •ociet7 organization 

•ocial peoul1ariti••· 

th••• are the 1.Dd.u•trial l'rod.uction, agrioultural. prod.uot1 .. 

fONdZ'J', power 1D4ut17, re•ourc••• •cientifio and tecJmical 

P1'0P'9•• an4 demograpl17. 

!be •oond group of the actiri.t7 toru 1.Doludea the •ocial 

MOllani. ... wtloh retleot 1n41Tidual •ooial nature of the •ociet7. 

!he•• an th• tiDancial 41•tribution, in••n•nt, prin tomatlon, 

tax polio7, eto. il•o •ome general notiozw tnioal tor aoclern 

eooeoonomio 87•te ... 

Part\ .&llplification, 1ntena1tioation and exp81181on of internal, 

horizontal and ••rtioal relat1o~. 

Civilization development leas to the reinforcement of 

internal interactiona of the ecoeoonomic 97•t•m component• of 
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alQ' level. ID thi• cue the horizontal relationa among different 

eooeconOllio qat•• of one level aD4 th• nrtical relationa 

wng eooeoon-.io qateu of_ local, regional an4 global lenl• 

uw upaDied an4 intemU1oate4. 

lo, a aoo14ent at llOdern ~ worn with h1P r1H of 

· :lnfluaoe onr enn.ziom.ent (looal eooeoonamo Qshll) mQ' dgni-. 
ficantl.7 1ntluenoe cner a regional eooeoonomio qat-. 

.l •Z'i•• ot moh aoo14ent• during .,.. tiM interval mQ' 

pl'OTOte notioeable obenge• tn global eooeoonOld.o qat-• 

.&n exemple of nch aooi4enta mq be one at ChernobU holear 

Power Plant, llhioh renlted :.ri't~~· area.a about )000 n 2 of 
Ji~l.PtkW . 
fertil' lan4• from farming usage an4 in polluting a ai gns fioant 

part of the USSR Buropean territo?"T with 1'84icmuo114e of teohno

genetio or1gln. 

UntavOU1'8ble location of Chemobll Bu.clear Power Plant tn 

the Upper Dnieper with large watercatohMnt area has remlte4 in 

ezpansion of 1'8Clioacfiive pollution anal. 
~do~ . 

!he .,ring fload, nmaer and auhml a1na proTOke a •uh-out 

.. of a ft41ozmc114•• from the territorr ocmtujnate4 to the Dnieper 
· 4"' 9-oxk a.u"~~ 

an4 then the7 are transterred to lower wat-r storage•. 

Sow 18 zrequil'ed 9P•Oial oontrol of the qual.Jt7 of Dnieper•• 
. ~"..., ~?HU<' 

· water whioh 18 u•e4 for irrigation 1n a sane of intenai n farming 
J4>r. t!/ J" . 

in the South of the 11Jaaine. · 

Part 2. Sbarp aggraYiation of eooloCloal probleu on looal, 

ftgional an4 glob~ level•• · r.- OM/;~ 
.la a reault of inteneive and not ~. motivated tnflu~nce 

of >mun aoti Ti t7 over the eoologioal bloot now there are ~ 

41apute4 eoological proble .. which are difficult to •olve. 
~ 

Some biological apeciea are 41aappeiing, new aub•tanc•• 
~· 

with technogenetio origin, which are alilJ;o to the nature, are 
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inTolri.ng in geochelliatrical 07ele•. .n.o. la beo081ng •orae 

•harpl.7 the Mclium ot existence of the -.n as a biological 91>ec1e. 

Speo1al preocupation 1• proYoked b7 the prubl- uaoolat•d 

with a pollution of the ..uua.u a nnlt of .nm.in eoonOld.o 

actittti••· 

Allon& th••• probleu on a looal leftl there are 1 •oil 

•ro•ion, a1r pollution of 1n4uatr1al oenten, oont••'•~!!~.t 

tam _product•, nrtace an4 •oil water• "1th lllneftal tltt~ 
penlol4••• uav •tala, ra41.mmol14••1 •to. 

In addition to the Ureot negatin 1Dflumo• onr the orse.9 

of the man. a cont••'nation of air, aoU, water, toocl leada al•o 
v~ 

to aome influence• over ~•oa10~1 •hf.oh can provoke 
1UUou.r1.<'fiuau ~ u~l.Ul""""-

pathological genetic altemtions. 

Among th••• problema at a regional lnel there are a quali 

tative exhaustion of water. terrestrial an4 foreri reaaurcea, 

a diappeareme of biological 9P•oi••• a 4eg:ra4at1on of natural 

lancl•cap••· 

On a national and international. l•T•la th••• are an 

atmospheric tranafrontier tnufcr of 1n4uatr1al •ute, oonta- e 
Id.nation -of large international rinn. 

On a global level the•• are an alteration of climt•. a 

ttolation of a heat balanoe of the planet, an alteration of 
.· c 

p~•loal an4 oheJlimaJ pzioperil•• of tu atao.,hen, a 4••t:No-
o~o~';" e:tti . 

tion ot ozone-laj-er, an accumulation of long lin4 1'adiolaotopea 
! 

:ln the geoaphere. 

Inapit• of enormoua internal reael'Te• of the ecological 

97•t•u 1n relation to a eelt-recover.y, maD7 of them are alread7 

e%hau1ted their potential reaerv•• a• a result ot irrational 
. 

u•ac• of the nature. 
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In th• nearest tutu.re the eoologioal probleu •ill be 

aggr&'ftlte4 b7 a heterogene1t7 an4 a polarisation 1n relation to 

ti. po4aograp~ u ••11 b7 urbanisation an4 tuture growth of 

tu population. . 

lart le In tu )D1wn aotlT1t7 blook are ab.-nt the 8J'8tW . . . 

. of qualitatin info~tloaal ••rrio• 7 ot qualitatin waldng 

aeowcma. wbloh •eoure Tal.14 4eo1dou Mlr1ng ~rem the point 

of Tln_ef gunnteecl •table lone-tea zattcmal 4evelopaent of 

the eooeoonam:lo 8J'd- with 100&11 ngional an4 global level•• 

• •• omi814er u a 1179ta of qualitatln intol'llBtional Ml.'-

Tioe [2]1 
fbV~ 

a) preo1.eion1 b) opp\l1'tmlene•• of ••rYioe1 c) completeness of 

preaenat10111 4) illportanoe (relevantne••) tor a question to 

cona14•r1 •) u:pre•aivene•• (aot1T1t7 of perceptio11)1 

t) acoeaslb1lit7 an4 oollfo"8babllit7 (bigh •erdce)s h) econOJD,.Y. 

!he !ntol"llatin •errl.oing of high qualit7 1• neoe881"Y but 

1• inaufflcient oon41t1on for 111prov1Dg th• qua11t7 of the deci

•iom to mk• u a final product of the act1ri.t7 of BD1' deoi•iom 

.l proc••• of making 4eoi.810D9 1a founded on taking into 

aooount the taotora, on •na]7•1• of their relat10D8 1 on prognosis 

of •1tuat1cm 4evelop•nt, on land.Ilg of neighbouring and distant 

goal•, on plannj:ng an4 41•t1'lbut1on of th• zie•&uroe•. 
I• natural thet the general ziequb'ement of improving the 

qualitJ' of ••nice mat extend al.o to th• proo••••• of uk1ng 

4eo1•1om in e~oeoonolllical 97at8118 1n following directions: 

- 1mprovini: the prec1•1on, the opportunit7 and the comple 

tene•• of th• 4eo1a1ou wG1.oh are mating, otming to usage of 

modern mathematical method• &!14 computing equipment; 
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- increaalng the nU11ber of faotors to consider; 

- 1ntenait1oat1on of anal.7aia of their influence including 

the renlt• of funA-ntal. an4 applied researches; 

-- ziat10Dal ••tmd.Dating of the a1u1 
~ -

-_optl-1 planning with a oou149rat1on of mltipl• criteria 

anl. ocmf1lot• et 1nteaot1on beb•m the lllltllewl ecoeoonamio .,..._. 
an4 ee1r1ng 4eo181cma qnw fir.+; ••re t01'lllllat•4 and then. e 
4en1opecl 1n MN 4etail u applied _to the tirst group of human 

aot1rit7 to1'1U, with the euption ot the ecological block. 

holl the begjnnSng ot aenbtie• untill the present time 

1n all th• worl4 are cleTeloping intensivel.7 41tferent 1ntorma

t10DNtr1•val •7•teu (IIS), automtio-control qatems and 

automatio-4e•lgll 97neu·BN developing new •thematioal model.a 

amt aethocls aimed pr:lncipall7 at the resolution of complex eco

JlOllical ,_ •o1entit1o and teohnlcal proble1118. 

!h• oreate4 q.t... are aimed tint at an increasing the 

eoonolllo etticdao7 ot the 1D4u•trial plant• and power plant•~ 
at the 1Dwnalt1ea~ion of 1an4 tenure an4 forest tenure, at 

tu.rther aooeleZ'&t!on of •oientit!o and tecbnical progre••· 

·the ten4eno1e•, whioh take place, to unilateral develop

MD.t of tlaeH qwt_, &!Md prinoipal.17 at aohieveaent mu:t

mua eoonollio ettloleno7, an4 that leaTe out ot account the ecolo

g1oa1 oomponent, not Oll11' clon•t favour the •olution ot ecological 

ool1fl1ot•1 but on the oont1'U'J'1 aggraTiate them. 

fheont1oal17 the •itu.ation •7 change, it in the near 

futur9 it •111 be po••1ble to guarantee a priority developmant 

ot ecological and eooeoonomic intormat1on system.e and. decision 

aupport •7•t•aw on all the leTel•. 
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Belo• •• aball deacribe Qne of poaaible approaches to the 

creation ot eooeoonOllio 4ec1aion npport qatema (DSS), •hin 

i• 4enlop1Dg in th• Speolal Dedgn Bureau o_t -th••tioal ma

o)tnea u4 97nw of the GluhkoT Innitllt• of CJ"bemetio• of . . .. ,. . . - . . : 

tu 49a4~ of Soleno•• of th• vtmiDe. 

. · . : t.t u ... _.. the DSS f~ the point of n• of euurlDg 

~ ~t•e4 Aabl• long ten 4enlopaent of the eoologloal 

_,.._ w1th a aaUonal.1 ngional an4 looal lenla. •• nppo•• 

tllat DSS 8D8111'9• tile pannteed nable long tea developaent 

of an eooeoonOllio qnea it dmltaneouq 81'8 acb1Te4 eoonom.1-

oal. an4 eoologioal oriteria. 

u an econoaic criterion let•11 COD.8id•r compulsor.r aati•fac

tion of conatantq inoreaaing demand for cOD9Wld.Dg goodll, an4 

u an eoolog1oal oriterion, ••'11 o?iooae ecological qstem 

~ to· pre•U"ring ho•o•tuia of •hich limit• ~ be sat, 

haring introcluoed th• whole complex of examples of environment 

qual.1tT. 

Bational l•T•l DSS ha9 the most ad.equatel.J' to take into 

aooount tha influence• of th• whole national econom;y structure 

on •nri.rOJuaent, 1Dfl.uenoea taking place in the world economic 

8tNOtufte 

Jrq pollution 1• the eoonomio aot1T1't7 undedrable produot 

an4 lt ha• quite 4•tinit• oonneotion with some work proc•••· 

Jor 4eacr1pt1on of producing 4••1rable and undesirable 

product• one oan appl7 the 881118 •truc·tural ooetticienta used for 

4eacr1b1Dg •tructure of making an1 using branches. 

Jor th• first time the idea of national econom;y atru.cture 
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influence anal)'ai• ot different bran\ · · ., of in4uetry on environ

Milt wu ottered 1n work (3]. 

In the preMnoe ot the expense• reliable ooetticienta of 

41ffennt b1'BDO!l•• of 1n4uatr.r, giTeD approaoh allon to oom1-

4•r procluo!ng aD4 el'!-Snat1Dg the •hole ftri•"7 of •Ht•• J 

. a eoonoatc proo••• organic part. 

·Let i • oou14er the Quamio ao4el •ezpenae8-0Utput• rith 

the :laoluaion ot the actint,. cmmeoted with polluting en~n-

•nt. 

1D4ena1 

Let 1,2,3, ••• ,1, •••• ~ •••• ,. be the 1n41cea of uaetul. 
pro4uot•1 

... 1 .... 2, ••• ,g, ••• ,k, ••• ,n be those ot polluting aubatancea, 
(undesirable procluct•). 

~echnologioal Coeftioientaa 

13 (t) are the product expenaea 1 tor producing ~ product unit 

~ at 11e>aent ta 

1a (t) are the procluct expenaea 1 for ann1h1lat1Dg waate• uaing 

.. 1at110Mnt ta 

g1 (t) 1• •ute• letting g tor a product unit 1 at aount t1 e 
Ill (t) 1• •••t•• letting g per a annihilated waat•• unit t at 

ao11m1t t1 

Variablea1 

1(t) t. sro•• cutput of pl'Oduct 1 at llOMnt ta 

g(t) u the total Tolw of arm1b11ate4 •anea g at llOMDt t 1 

i(t) 1• tho fiDal deli••ri•• tor OOD8Ulli.n& procluot 1 at 110ment t1 

g(t) tiDal del1Yerie• of waatea g at moment t. 
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llatri%es and Vectora 

A.w 1Ct>•[ll13(t)],1,j•I, •••• m1• the 11atri% of ooeffioienta of 

4Uterent branch•• of 1n4uatr;r at mo•nt t; 

'21(t)•[Us1 (t)], i•I, ••• ,a 18th• •tri.% of waat•• 

s-m+I, ••• ,n 41rect letting ooeffioient• at 
•OMnt ta 

.a., 2<~>~(Qtg(t)]1• th• -triz of bNDOh•• 
0

ezpatitun• ooetfi-
olent• on pollution oontrol at .o11ent ts 

~2(t)• [llgt(t)J - g,k ... I,a+2, ••• ,n 1• the •tri.% Gf coeffloient• 

of letting ... t•• b7 the•• b:ranohea at a011ent t. 

X,(t)•Cz,Ct), ••• ,xa(t)) 1• th• veotor of u.etul product• gro•• 
output at aoment. t1 

~(t)•(zm+1(t), ••• ,zn(t)) ia the Vd~ior of arm1b1late4 waat•• 

at l&OMDt t1 

t 1(t)•(71(t), ••• ,711(t)) 18 the Teotor of u.eflll. procluot• final 

4eliTerie• at moment t1 

t 2(t)•(Jlll+1(t), ••• ,711(t)) ia the veotor of wast•• flnal 4eliver1•• 
at moment t. 

!hen natural interaectoral balance mq be described in the · 

following form: 

X,(t)-A.w 1(t)X,(t)-A.i2(t)12(t)•Y1(t), 

~1 (t)X,(t)-~(t)+~2(t)~(t)•Y(t). 

Let Yf .(t) be a final product ezport into the ocnmtry • at 
aoment t1 

• t 18(t) be a f1nal product import from tbe oountZ"J' e at 
moment t. 

'?1 (t) be nquired final oonwmption lev•~.;Paranteeing 
•ati•faction of the demands 1n the Biven oount171 

?,Ct) be maximum poa~ible level of produoing good• at 
moment t taking into account shared re•oura•• 
11m1t•4n•••· 
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~· eoonomic criterion for the given national ecology

economic system ia reached per t-moment on condition that the 

tollowi.D£ relatione hold true. 

Yft)-2Y:e (t)+LY~:ft=J ~ Y1.(tJ, r e. 

yf (l:):: x, (t)-Au(t)X~{t)-+A12(t)Xz (f) 
X~(i) ~ X,_ {t) 

t . 

. Let Y2.(t) be the t1'BD8b-ontier waste tra.napori to a oountz7 ··e 

per J.:..O•nta 
r;e ( t) th• tr&Uf1'0Dti•r ..... trauport from • 001111t17 • e 

per t-mo•nt1 

Let T2Ct) be the uxf•am po••lbl• level ot wute acoeaad.on 

p:ar t-aoment ••ouring ho•o•tu18 ot the gf.van 

national ecological qn-. 
!fhen the ecological oriterlon 1• reached per t-lao•nt on condi

tion that the relations are correct, 

•hero 
~ {t)~f'Y::{t)+ ~Yz: (t} ~ Yz (i:), 

~ (t)=Au(t)Xi(t)-Xz(t)+A"(t) Xz (t) 

X1 (t)' X1 (1:) 
!hua a national ecological •111t•• baa •table 4evelop .. nt 

guuanteed tor a long time on oonclit1on that the followinC 

1'9lationa hold tl'lle tor aDT moment of t•0,1,2. 

where 

Y~(t)-~Yi: (t)+f Y1;(tJ) Y1{-t) 

Y~ (t)-f,Ya: (-t-J+f ~: (iJ 'Y2 (tJ 

'l. ( t )-= X~ ( t)-A,J(i)X1(tJ+Au(t.) Xl.(t) 

(I) 

(2) 

(3) 



10 

. Y,.(t)=A:u(-t)X~{i)-X2(i:)+A2.z {-C) X2(t-J (4) 

X~{t) ~ Xt(t) C5> 

Jor realisatiOn. of the 11athem.tical .,4•1 (I)-(5) it 18 

uoe•ur.r, 

. - to orgaalse 80uroe 4ata eolleotion tor zieliabl• 4eter-

mnat1~ of the A, 1 ( t ):, ., 2< t). '21 (t) •.. "22< t) teolmologi~ 

matrlz taoton1 

e - to de•t.&D a s7nem of long-term prediction ~ the ~ 1 ( t). 

~2(t), "21Ct), ~2(t) teohnologioal -triz factors mo41fioa

tion Qnamtcs; 

- to c1'9ate a data bank of up-to-date and long-term manu

tacturlng proo•••e• with 4u• nga:N tor their environmental 

action; 

- to ~reate a national n•ouroe• data-base &D4 a prediction 

117stf!m of their amenclllent•1 

- to 4••1gn a national. socio-clemographic model, th• exter

nal and domestic market mo4el11 

- to realize a program of tun4amental and appll•4 complex 

scientific 1nvestigation9 for dete1'1111Dat1on homeost881a border• 

of the national ecological 8J'9t•m1 

- to 4e•ign an4 TedfJ' mathematical mocl•l• of the transfron

tier atmospheric induatrial waste tranaport an4 88 a renl.t bis 

international rivers pollution; 

- to organi~e the envtromaental national monitoring1 

- to create the national geoecologr intormation .;•tem. 

We have enwnerate4 th• national level principal subq•tems 

ot deoision support 97stem (DSS), the functioning atage• of 

which can be describe! as followings, 
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!'he Pirat Stage. !o 4ete1'111ne the noton 

Y1 (t),Y2(t),Y1'.(t) ,y1'~(t),Y;.(t),Y;~(t),X, (t) 
an4 the t•obnologioal -trix facton 

- . . 
th• Y1(t),Y1.(t),Y1.<t> noton aN ••t•miDH •7 tJae 

national aoo1o-4emopapld.o mclel, tM enemal a4 4olien1o 

mrk•t llOcl•l•, .. the ... s... 
' !he r2(t),r2.Ct), 12.<t> noton azie 4•t•1'111De4 b7 th• 

fulfilled •cientifio 1nTe•tigat1ou, the emironmental 110uito-9 
ring, the •the•tioal ao4•1• ot t1'8D.8f1'0nt1er atmo91»her10 wute 

transfer an4 as a nnlt big 1ntemat1ona1 riftn pollution, the 

geoeooloa intormation ayriem 4ata, as th• baai•. 

D.e !,Ct) Teator 19 4etel'lld.Ded 1'J' the ac1ent1f1o economic 

researches an4 the e:d•tiDg national n•omrc•• data with :regard 

for their aod1f1oat1on dTnamio•, th• geoeoology information 

•7•t•11 4ata. 

!he "'1 1Ct), ~2Ct), "21Ct), "22(t) teolmologioal Mtriz 

factors aN 4ete1'111ne4 b7 the actiTe 8ouro9 4ata OOlleotion e 
qri•• an4 the long-hrm prediction of teobnologioal •trix fac

tor• mo41f1oat1on 4Jnamioa. 

!he Second Stage. !o verS.f7 the aati•fiabilit,. of the 

(1 )-(5) nlatiom. · 

It •hould be prooee4e4 to the 11Nt Stage with the pmwpo•• 

of lookinc for th• optimal 4evelop .. nt tra3eotori•• or 1nte1'1'\1p

te4 the functioning, it the (1)-(5) 1r7•t•m 1• compatible. 

It •hould be prooeeded to the !h1r4 Stage, if the (1)-(5) 

97•tem 1• incompatible. 
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Zh• !!bird Stw. ~ riuq th• alte1"D&tin 4eci•ion Yersions 

41reote4 to aohi•ving (1),(2) an4 (5) criteria, to ohoo•e th• -

opt1-1 one and Pl'008•4 to th• Pim nap • 

.U altunatin 4eoiaicm 'ftNiou it __ ldght be ftuile4 foll~:. 

wiap1 

- to elaenge tu teolmoJ.ogioal •triz taoton !Dolwttng to ' 

.o0noa1 .. avaotue, tor San_, - .. GDOld.oelJ7 ll01"9 •fteo

tin er eoologfoaJ17 mJ.19 pvltlet Mn11taotunng p:rooe•n•1 

· :- to 4eaaue prod.uoti•, to nluoe nport an4 to in01'9ue 

import ot gooch eumtaoturing of whioh u oonneotecl with th8 

ld.gh-l•nl •riromlmtal pollut10DJ 

- to inoreue the"allare ot annfbf1at•4 ...... 

- to re4uoe the tnzulf ziontier waste transport through 

:ln.tentate 981'9•mt• about oanoellation of ahospberic and big 

:ln.ternat1cmal riven etnuent•1 

- to :ln.oreue an import of lillitt.ng re•ouroe• etc. 

Propoaed above the •tNCture an4 the ll8iD aims of the natio

nal l•nl DSS allow the further 4eYelop•nt &D4 the generaliza

tion of Y&rioua 41ftotiona. 

!he national DSS 11111' be th• 'ba9e tor the oreation of the 

1ntarnat1cmal. an4 the global 4eoi•1on •k,ng 8Upport q•t•u 

neoe•8&17 for the •PP17 of the guuantee4 •table long-tem 

4evelop•nt of _the oontinental an4 th• global eoolog-eoonomic 

Q'•t•• being peal.17 oon4uct1n to aooeptano• of the •o•t ••ll

fOUD4e4 4eoiaiOD8 oonneot•4 •1th regulation of the global eoolo- . 

gioal an4 •ooial probl••• 

Bow let ws •tud7 •ome approach•• to the creation of region- · 

-level DSS. 
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~· Stmcture and th• lie.in Aiu of Regional DSS. 

i.t us atu47 a ziegf.onal eooloa-economic SJ'S't•m. Suppose, 

th~ guaranteed long-tea ate.bl• denlop•nt of the regf.onal 

eooloa-eocmold.o .Q'ri• are pnY14e4 • eOD41tion tllat •imll
teDeou~ the eoonold.o aD4 eoologioal orlt•Z'ia tor each of th• 

ngiou, 1noJ.uA1na to the .S,TeD mtlcmal eoologr-eoonomc q.t••• 

an auhe4. 

I.et tntro4uoe the following q'llbola. 

Z' - ngicm 1D4ex (r-1,2• • • • ,ll) I 

~r(t) - tu total TOluae ·of goo4a pro4uction 1n r-reg1on P•9 
t-110J1ent1 

~(t) - the total TOlume of the ann1bf.lat•4 waste in J.'11-:region 

per t-aoaent1 

Y1rCt) - the ulUmat• 4eliverie• of the useful products manu

faoh.ring b7 1'-Ngion per t-moment1 

Y2r(t) - the ultimate enri.romlental waste deliveries b7 J."11-regf.on 

per t-eo~nt1 

G1Ct), ~2Ct), ~1 (t). "i2<t) the teohnological matrix facto~ 

repelling regional econom1o• structure per t-mo•nt 'e 
- the good• •mifaotun ••xi mnm possible level per 

· t-moment in r-region tatt»g into cou14eration insutfi• 

oieno7 ot.ft•ouroe• in ue1 

Y219(t) ~ the waste effluent• UJdmwa po••ible level tor r-region 
' ••ourin& )aomeonuis of the giv~n regional eooloa-

eoonom101 qnem1 
t ' 

Y2rp (t) - the inteln-egicmal. waste t~port from ~region to 

p-reg1o~ per t-moment1 

" Y2pr(t) - the 1nt!neg1cmal waate transport from p-region to 

1'-regioft per t-moment1 

,, 
'' 
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' ~r(t) - the tranafrontier •a.ate removal from r-region; 

~;(t) -- th• waste ingress in r-region aa a result ot the 

tranafrontier bamlpon. 

919 Hoaollio orltuion 1• reaohe4 on ocmUttC111 that for 

eaoh·...n·t-0,1,2, ••• an4 8117 ziegion r-1,2, ••• th• follod.Dg 
. . 

nlatiou ua tne, 

-~Yltr(r)~~(t), 

~Xu (tJ );,X1(i), 

(6) 

(7) 

(8) 

Let u take that the ecologioal criterion is ~•v•4 on 

oon~ition that tor each moment t•0,1,2, ••• and 8D1' wgion 
/ 

r-1,2, ••• tu nlations hold true, 

Y2~ (i)-f Y2~f (tJ+f y;,2 (t)-~'(tJ~t{t:J~~;,{l:),C9> 
WUN-· L:~~ {i-) ~ Y2 (t) (10) 

2 

. 'lor n•l t r.,ation of the ngional DSS on base of C 6)-( 1 O) 

ll04•1• it 18 moa•D.r7• 

- to 4••1cn tu regional •ooio-4emographio ao4el1 

- to l'Ml:i&• the fun4a•ntal. and appliecl oomplu •otentitio 

inn•tigation proP&a tor clete1'111nation·Jaomeo•tu18 ltozden 

of th• ngional eoolog1cal 97•t•1 

- to cl••ign aD4 nrit7 •theatioal aodel.8 of interregional 

polluticm. aub•tanoe• t1'8D8port; 

- to organize the regional environmental mon1tor1Dg1 

- to create the regional geoeoolo17 information 97•t•m1 
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- to design the •thematical model of the optimal enter

prlaea placement. 

!he min stage• of Ngional DSS funct1cm1ng are n•Uar to 

tla9 nap• p1'9HDte4 for mttcmal 4•c1•1on wHng 911pport 

97.tea. 

Let u .. pamt• ~ut a llUllber of altematift nnt.ou 

.,.oU1e4 1or the ngicmal l•nl, 

- to ebenge th• regional eOODOld.u nruotme tUouP tM 

teolmologloal factor mo41f1cat1ou, tnoluion of - wnnfaotu-

ring proo••••• an4 •xolusion of the ob•olete one•s • - to ft41.riribute goocl• production oonneote4 with tJae Jaigh

lnel ennromaental pollution through the 41ffeNnt ngl.ona1 

·-to inoreue the wane llhare anntb2lat1Dg in the region1 

- to ftcluce the interregional industri.al wane tr&.D8port; 

-- to .p1'0vi4e the 1Dclustr1al en-terpPi••• opt1mal plaoeaent. 

!he po1nformat1on s7steu (GIS) pl.q an tmportant part 1D 

ngional nss. 
!he GIS organization tor modeling of the anthropogenic loa4 

oou•quenoe• on the :region env1l"onllent wu nggeste4 1n [ 4 ]. • 

GIS is the qnea tor gathering, ho141Dg, oonnmon an4 

NpNsentation of the geographic 4ata. ne GIS prinotpal 41stin

guish1Dg teatur-J of eoologioal an4 other natural 4ata'bu•• 

oOD918t ot their pronounced regional 41rect1on Which u aohie-

Y•4 b7 u1Dg 'the c~opaph1o utter u th• •oun• 4ata an4 tlle, · ·· 

ob~eot 4f tozina11se4 proo••-1Da· Ull1Dg GIS 18 T•J!'7 etteot1v• when 

prompt1tu4e, pNoU1on, completene••• expre•slnn•••• acoe•d.1'1• · 
' : 

11t7 and oomtortnee• 1n data repre•entatioii plq an important· 

part in t!Mp envtroimaental mon1tor1Dg, remote •ounding data pro-
' . 

oe••lns• •~lving ttie problema of 1Ddustr1&1 enterpri••• optimal . ·, 

place•nt •• 
\ 
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!he GIS 1nolu4ea the following atructure oomponenta1 

I. Infomation block (data bank of the ll04el1Dg region). 

De block oontent 19 4•f~e4 b7 the ooncrvte trend of th• 
. . 

G;tS &D4 911' oontdn topopaphio, polog:loal, •~11, eoODOllioal, 
. -

lan4•oape an4 other map• of tlae 4Uferttnt •aal••• 4ata of th• 

_ . ·~ ue ot the twrl:tor.r aD4 teoJmopnio faoton, eto. 
. . ·. -

.2. Bloat of tlae oonoeptual al •thaatloal mlela. 

9d.- 1a tile min algoritlmio an4 •ntal part ot GIS. It -

prov14•• noN4 an4 enoowtng 4ata prooeadng operatiou ourNDt

-e 17. .looorUng to th• putting tallkil and ., .. 1&1 purpo••• it 

1Dolu4•• the ••t of llOClel• 1nten4ecl for oariopaph1o and or4inar.r 

data proce•d.ng. 

e· 

. '"t ........... ' . 

). Scenario blook for aupport 4ec1s1on •Pt•• &D4 regiatm

tion of the recomen4ation • 

. It 1nolu4•• the cUalog •imu.lating an4 "iagnonic reaearoh 

phenomena and proceaae• .ubq.tem, the d.evelopment of the alter

native variant• on woomen4e4 aeasu.res and the choioe ot the 

optiml. one. 

!he important ••.otion ot thi• block 1a operative oartograp~ 

•pping •7•tem, aeeting the qual1t7 1ntormat1on ••rvi.oe require

aent•. 

4. Computer block. 

!his i• the main tea1mioal npport bloot, whithout which the 

operation of GIS an4 DSS u illpo••ible. 

!he modem graphic •W.tion, prov1cling input, proce••ing, 

•ton, output and bard oop7 ot the oariograp~ information 1• 

the oomp~r block nucl8U8. 

Completing the 41alcu••ion ot the at1'Ucture and Ngional 

tuka, it •hould be underlined that all th• decision making 
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proce•• mat be permanent 1ntormat1on exchange process between 

national DSS and regional DSS, from one band, and between 

41f f erent regional DSS, fzioa other hancl • 

. J'rom thia-the.qui.te 4et1n1te requlreMDt• tollow to the 

uganisation of tlle Usb'11"1te4 net, whioh ommeota the regional 

&114 national DSS oentna • 

Struoture an4 the lla1n kB• of the·Looal DSS. 

Let u en"'"• tile eooloer-eocmold.o 9711t-. •• U.11 

aooomit, that ganm."84 long-tem neaq 1~ eoolosr-eoonollio 

87ri•• 4enlopaent 1a p1'0rl.4•4, when looal eocmollio, eooloa e 
an4 aanitar,r-h;rgiene. ori.teria are aald:ncl •!ml taneou17. 

1JD4er the economio-eriterion •• •ball UD4entan4 the ue

tul product• wmafacture, enri.aapl 'b7 the regional DSS for 

given local economio 8Jda. 

1JD4er the eoolo17 ort.terion •• abalJ un4antan4 the aspira

tion tor homeoatasi• oonaer7at1on, the 11mita of which ~ be 

aet b7 introducing th& permiasible level.a of the env11'omlent. 

JJD4er the aanit&rJ' h;rgiene orltert.on we un4entan4 auch 

oharacteriatioa of the huMD enTil'onllent, •hi.oh guante4 absence 

of genetic oo:uequence1 and oreate ~vailable gigield.o work J 
rest oon41tio:u. 

Por controlling aimultaneoua aohieve•nt of the named 

oriteria, the local DSS 11118t 1nolu4e the following nbqateua 

- local monitoring of the enri.1'o~t1 

- local geoinf ormation •7at .. 1 

- mathematical 904•1• of the looal level tor •ilmllation of 

the pollution tl~portation 1n atmoaphere, surface waters, 

aeration zone, •oil waters, food and trophic oha':u1 
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- -th-t1oal •odel tor enillating of the genetic come

quencea of the ·pollution of the lnawn enrirOmaent. 

In the oue of the eoologioal aD4 nnit917-g1g:lenic criteria 

11Dkeep1Dg, u •·••t of an•lpe4 altunative var!.ant• 187 be 

'propoae4 the following aaUoua 

- to agree with l'egionel DBS tu l••• TOlwae of the gooda 

proctuotions · . . · . 

- to inoftaae tbe wluM ot •an••a 
- to !lwo•e penal.ti•• for tu enrl.ronmental pollution; 

~ to agN• Uftetl.7 or t)Dioagh th8 regional DSS the reduc

tion of tla8 •ute• '1' another looal eoologeconomic q.tems1 

- to 4o the natm.·p:reHning •asure•s to increue the 

area of the fo:re•tr.r. to expand tu reoreat1on zone, to make . 

•41oal-prop!qlaot1o •UUN• an4 ao cm. 

Such a·n;r. everr local DSS mat contain the adapted mathe

•tical llOdel of the pollutant tranaporation. filled data baok 

about environllental pollution, the aot1Dg geo1ntormat1on qatem. 

In maJJ7 llOdem local and Ngional ecologreconomio syateu 

the ~ lmn4recla ot the tecJmogenio eubatance• are 1nvolved in 

geochemlo 0701••• 

In the ourrent time the •the•tioal model of ndionucl14e 

trauportation 1a th• !IO•t pertomed one. !he great work on the 

4evelop•nt aD4 a4aptation of the •themt1oal models, which 

allcnra to ooul4•r all the f ol'M an4 proo••••• vanev of the 

other pollutant -tranaportat1on 18 1n proapect. 

Por open.tiv• and Rliable tilling of the environmental 

pollution data bank•• the automatic oolleoting and atore inf or

mation •7•t•m must be developed. It require• the high-precision 

analJtical in.8trument• design, new 14eaa and new methodic 
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aearchini, new distant co•nntcation. c,bannel•• the wider 1m.ple

•n.tat1on of 41atant probe .. thod• for economic purpoaes. 

!ha ~ probl ... ar19e during the information block GIS ~ · . · 

fS~JSng. In the ui•ting IIS the nature information 1a 1n.tro4u

oe4 . :from ltzianOh 0011pcmen.t up a9riea 1 ~~, •oil. nge

tat1on a4 ao on. 
· .· Jn tld.• 0&ae the probl- of the cartographic data :lnter

~orrelatlcms appear, wb1oh •.s often bued on the c11fferent 

princ1pl•• and approaohea. Sometimes 1t require• hard work on 

ooor41nat1Dg of the oontant an4 skeleton parts of inputting 

•P complect. • 

Completf.Dg the 41•eud.on. about the attuctu:re and the main 

taalt• of the local DSS, it ahoul4 be underlined that the most 

actual becomes the aan1tar.r-g:lgienic block, which Dlll8~ provide 

•table and comphortable bnman existence aa a b7ological apec1e. 

!he given block 111Ut contain: 

- meclical-aocial monitoring 

- genetic monitol'ing 

- sanit&lT-sidenic monitoring. 

During the creation ot the given block one of the main 

problems •7 become the abaence of the witable information 

atreama. 

In oonolusion. adllit, that in this work onl.7 the moat 

actual economic, eoologic •c1ent1t1c, aoc1al, tecbni.cal and 

technologlc su.b3eot• are bl"Oached, which appear during the 

oonatl.'UOting of the qua11t7 aervice and decision 9Upport S7•tema, 

aimed at providing the gs.ranted stable long-term develo~~ent of 

the ecologlo local, regional and national level s7stem.s.· 

The marked stage• and subsystems should be con•idei"ed not 
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•eparate17. but u a composed parts of one of the •ue informa

tion teclmological and organisation prooe••• in which tile ao•t 

important role belongs to oomputer technologies of the 1n.toma

t1on· ·aentoe 4eo181an. npport. 
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PROBLE»S OF FOWER ENGINEERING DEVEU>BIENT AND 

ENVIRONMENTAL PROT~TION IN THE UKRAINIAN SSR 

ANNEX IX 

V .E. Tonkal, Corresponding Jlem~r of Ac.Sci.Ukr.SSR 
M.I. Kine, Doctor of Economic Sciences 
Institute of Problems of Energy Saving, 
Academy of Sciences of the Ukrainian SSR, 

252070, Kiev, USSR 

Present-day power engineering is a large-scale highly developed 

industry • .Its impact upon the environment manifests itself at all stagee 

of power production and has a specific character for each power indust

ry and a power plant. The influence of power engineering upon the envi

ronment manifests itself, first, in quantitative influence, i.e., in 

consumption of natural resources (oxigen, land, water), second, in !Ra

litative influence, i.e., in the influence of waste of power production 
I 

in the form of: detrimental effluents, buried waste, side effects 

(radioactive, electromagnetic, acoustic radiation), disturbance of 

landscape, effect on climate, etc. 

Power engineering as a system comprises five relatively independent 

stages: recovery of natural fuel and power resources (FPR); transport - . 

of lrPR; enrichment, refinement and concentration of FPR; production of 

converted forms of energy and their transport, end use of the energy. 

Each stage is characterized by its type and peculiarities of quanti~ 

tive and qualitative impacts of power plants on the biophysical environ

ment. When estimating the influence of power plants on the environment, 

among five stages of power production and consumption.of significant 

interest are electric power stations, proceeding from the intensity of 

their dynamic influence upon the natural resources and from the distin

guishing features of ecological situat . after the accident at Cherno

byl nuclear power station • 

By the beginning of 1988 the installed electric power of electric 

power stations of the USSR amounted to ~20 mill ,I.) • ·cw, and the genera

tion of electric energy - 1.599 mlrd kW hr. In \ :,,~ L::'.iR, the electric 
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power stations are combined into 93 power systems which,in their turn, 

enter into 11 interconnected power systems (IPS) which form the power 

grid of the country. 

Power systems of the Ukrainian SSR form in common with the power 

system of Moldavian SSR the intercomiected power system at the South, 

the largest power complex of the country, which generates about 20J of 

.&ll-lJ'n1.on production of electric energy. The distinguishing feature of . 
this complex is its location at the junction of power grid of the USSR 

jO ( j ~.J. 
and Interconnected power system of CllE1 membei-states. Such locatioii.of 

ethe complex imposes additional requirements upon the modes of operation 

of p~,er stations and intersystem connections. 

The inste.lled power of electric power stations in the Ukraine 

comes to about 53 millions of ltl't at present. Organic fuel electric 

power stations generate the main part of power (60% by power, and ?<Jfo 

by output), the share of nuclear power stations is above 2o,;. The maxi---- . 

mum voltage is ?50 Jtf; at this voltage, electric power deli~e~ies to 

CllEA member-states, power output of nuclea£ power stations, relations 

· .with cooperating associations are carried out. 

In future, the Ukrainian ~ will also play an important role in 

9the development of the national economy in our country. High rates of 

the economic developmeut in the Republic motivate the necessity for 

enlargement of the capacities of electric power stations in Intercounect

ed power system of the South (for a term up to 2005) despite structural 

shifts. in the direction of accelerated development of non-power-inten

sive industries and the conducted policy of power and electric supply. 

The nearest stage of the development of electric power engineerin~ ~ 

of the Ukraine (1990-2005) is considered at p~esent as transitional one. 

The Chernobyl accident and its consequences generated a need for revisi

on and profound study of the earlier adopted long-term concept about 

paying off long-range loads in the Inte1·national power system of the 

South by priority introduction of nuclear power capacities into power 
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systems of the Republic. The following problems became the most impor

tant ones: siting of nuclear power stations (with different types of 

reactors) in densely-populated areas with a high concentration of in

dustrial and agricultural production; safety and reliability of nuclear 

power stations ; concentration of powe» capacities over one area ; eco

logical, power, social-e~onomic consequences of using nuclear power 

stations under normal conditions and in emergenc~ ; the similar studies 

on estimation of effects and consequences of distribution of other power 

technologies and systems, and so on. 

As a result of studies conducted si:nee 19?6 in the Republic, vari-
~· 1nola•OliS 

ous sce~cs of the long-term development of power engineering in 't4t 
Ukraine have been elaborated. Two of them are regarded to be the most 

probable. One of them provides for the moratorium on siting of nuclear 

power stations with modified reactors WPR-1000 (the question is about 
-tz~.., '.5•Z~,,, 

moratorium on siting of nuclear power stations at transition stage) _z.. 
with orientation towards the development of nuclear power engineering 

beyond 2000 on the basis of a new generation of reactors with inherent 
S"I /'1.J: I" I. • : ~'l -:J k )1!· :,(,,,, { ( 

safety. By this scenario/the growth of bas.ic power to pay off the long-
r.: -

range load in the Interconnected power s~ation of the South will be pro-

vided through construction of thermal power stations oriented toward. 

the use of local f~el (coal) and delivered resources (natural gas). 
SI (1/.",., 1°3' 

The second scenario di.tfe:rs from the first one by a higher level 

of development of nuclear power engineering in the Republic by the end 
l;1ztn 

of the t-ransi"tion stage (as compared to the existing level) through 

priority introduction of new blocks (on the basis of IPR-1000 reactors) 

on sites of operating nuclear power stations and those in the process 

of construction. The second scenario of the long-range development of 

electric power engineering of the Republic is more preferable at the 

give~ stage due to the possibility cf a more intensive growth of elect

ric loads in power systems than it is provided by the first variant , 
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tl:e possibility of creation in the given case, of a reliable reserve of 

generating capacities in power systems and due to uncertain situation 

in the matter Of sapply!p.~ :_thermal power stations with centralized re-· 
sources of natural gas produced in the eastern regions of the country •• 

Problems of development of thermal power engineering on organic 

fuel which must be solved in our Republic (in case of the moratorium on 

the development of nuclear power engineering) are very complicated due 

to the necessity of solving a number of technical and organizational 

problems related to the re-equipment of power stations and manufactur-

e ing of the proper equipment as well as due to the existing environmen

tal pollution by conventional pollutants produced in the process of or

ganic fuel combustion. 

Problems of the development of nuclear power engineering in the 

Republic are also complex ~-f we take into account the consequences of 

the accident at Chernobyl nuclear power station, limited possibilities oj 

the Ukraine as to the allotment of the new lands and tbeuse of water re-
---·· 

sources for the development of nuclear power engineering, factors of 

·public opinion, etc. 

Today thermal power stations (TPS) emit on the territory of the 

11~ -Ukrainian SSR int~-~e-·~ir:-·?6% of/sulplfur oxides, 5'% of nitrogen oxidei 
} 

and 201' of solid particles of the total emission from stationing plants 

in spite of drastic increase of expenditures for achievement of the na

tional ecological standards. To a considerable extent this is caused by 

deterioxation of quality characteristics of fuel and by using low-quali

ty energy carriers for combustion. Por example, the ash Of'J Donetsk 
IJc3t ff Q ,,,. 

coals which comprise mainly compounds of silicon and 1E._~lcium, has also 

trace impurities of vanadium (120-170 mg/kg), lead (1?0-210 mg/kg), 

arsenic (1?0-210 mg/kg), chromium (110-150 mg/kg), zinc (70-400 mg/kg). 

In the recent years the ash content of coals in the Republic has incre-

ased from 15-2010 to 25-4~. 
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Relations given in Fig~. 1-3 show what profound effect has the 

deterioration of qualitative characteristics of fuel (or the change of 

composition of energy carrier) on generation of air pollutants. For 

example, the increase of ash-content of coal fl'om 32.2 to 34.2% results 

in one-and-a-half increase of the nu~ber of solid parti~les contained 

in the flue gases which must be purified beforeemission into the atmos

phere. Deterioration of the fuel quality resulted in the sev~re increasE 

of expenditures caused by the necessity of obeying maximally admissible 
I • 

norms Of emissions and effluents in places Of TPS location. Expenditu-
p. :;..~ .- ' 

res for diminishing of emissions of ga~eous ingredients into the atmos-

phere increased considerably. The specific investments for reducti~ oi 

sulphur or nitric ~xides emissions into the atmosphere are approximatelJ 

20 (and more) times in excess of the similar expenses on reduction of 

ash emission (with the use of domestic gas cleacing equipment). Appli

cation of the specialized units operating by magnesite, limestone, ammo

nia-cyclic and other methods of TPS gas cleaning from sulphur oxides 

results in the raised costs for installed capacity of power station by 

303 in average, and the growth of the prime costs of production of 

1 kW•hr of electric power by 1~. 

Moreover, each next percent of reduction of harmful substances-

emission into the environment requires more and more money. This state

ment is illustrated by curvature of Fig.4 reflecting the dependence of 

the specific expenditure for ash emission reduction on the value of inde 

of the "depth" of emission reduction in the atmosphere. The dependencies 

of Fig.4 are obviously nonlinear and slope of the curves increases over 

the last sections, i.e., for high efficiency of dust and gas cleaning 

equi~ment. The specific investments in the equipment for utilization 

technologies of the environmental protection purpose grow in a number 

of cases in geometric progression with the increased depth of cleaning 

the technological gases (for example, expenses on electric filters in-
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stallation with the efficiency 90, 99 and 99.9% are correlated as 

1:2:4). Of similar character are the dependencies concerned with emis

sion of other (gaseous) ingredients and discharge of harmful substances 

present in !rPS effluents into water sources. !rhe investigations conduct

ed with the use of ecological economic simulation models of estimation 

ot the entire spectrum of quantitative and qualitative impacts of power 

plants exerted over biophysical environment with the further development 

and distribution ~n the Republic of powerful thermal and nuclear power 

stations(in accordance with the rates of power engineering development 

envisaged by a long-term scenario) permitted to draw a nmaber of f~

mental conclusions concerning the interactions aaong energetic, economic 

and natural (typical tor the republic) processes and phenomena. And here, 

in simulation experiments, the estimation of the intensity with which 

the dynamic tecbnogenic load of power plants over a region's natural 

environment manifests itself is realized on tbe basis of qualitative 

indices of convolution of the obtained number of quantitative and qualit

ative influences (social-economic aspects of power plants siting inclu

·sive) into the value form. When organizing the normal base of economic 

estimates of technogenic impacts on the environment, different met~ods 

were used (expert estimates of thermal emissions and discharges, airtt 

resource estimate inclusive): the methods of estimation of the Ukrainfs 

natural resources with account of differential rental income retupned 

by the unit of each ty~ of the considered resources at the expense of 

better natural conditions as compared with the same i1ype of resource 

with maximally admissible for the national economy level of expenditure; 

combination of methods and approaches to attainment of equivalence with 

the normative method in determination of economic estimates of damages 

caused by contaminants to biophysical environment; the methods of extra

polation of economic estimates of damages, for which the r.espective nor-

mals of ~lly admissible concentrations (14.AC) in various media were 
...A ,- I 

. •: , '-
: ..i..:.. 1-
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established; the methods "doze-e!fect", "doze-response" when r3dionucli-
. 
des are emitted into the environment, etc. The carried out experiments 

showed that th~ further development of heat power industry in the UkrQin

ian SSR (with orientation to coals of Donetsk coal fields) is associated 

with the huge compensation expenditure that must be invested into the 

branch to reduce the technogenic load on biophysical environment. Thus, 

with the further siting of !PS on the territory of the Ukrainian SSR 

the cumulative costs reflecting not only direct but also indirect expen

ses (loss) stipulated by !rPS construction and operation in the regions 

~f high anthropogenic load have the following (averaged over the terri

tory) structure: in the total economic estimates, mt expenditure on const

ruction and functioning of utilization tedll.ologies capacities attains 

11% ; the loss as a result of qualitative TPS impacts on biophysical en-

vironment 8.0% ; the loss as a consequence of quantitative TFS e!fect 

on the natural resources {estrangement of agricultural lands, unrequited 

water consumption, utilization of atmospheric oxygen from the air !or 

fuel combustion) 5-5% ; expenses on construction and expansion o! 

~he projects o! production and social infrastructure 1-2% ; fuel 

expenses about 48%. 

Cl Thus, when siting a TPS in the old developed economic regions, the 

ir.lporta.n.t role in the structure of expenses of a power plant stationing 

and operation is attached to the compensation costs and losses in the 

national economy stipulated by additional technogenic load on the bio

physical environment, by estrangement of valuable lands from agricultu

ral rotation, by the use of expensive and deficient water resources, etc. 

It the compeIL3etory costs SDd losses are taken into account, then the 

real expenses of electric pouer generatioD at new heat-and-power stati- -

ons {located in the Republic) are 1.8 times greater than the shadow costs 

o! the basic electric power !ixed !or the central and South regions or 

the Soviet Uuion. 
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Construction o! nuclear poner stations and, what is o! crucial io

portance, a !avourable fuel balance in the recent decndes owing to an ine

re~e in a relative share of natural gas burned in heat-and-po~er stations 

postponed the need for a mass implementation of expensive plants !or reco-

.. val o! sulphur in the USSR. It should l>e kept in mind that the majority 

of heat-and-power statio!lS and hydroelectric ~ower stations burn the natu

ral gas from_6 to 9 months a year in the Ukrainian. SSR and in other regi

one in the European part of the USSR, therefore the plan.ts for removal 

of sulphur would be in operation at this stations less than half of the 

time of exploitation of the basic power equipment • .A.t the same tim-a the 

stringent air-emissions standards of the last years, increase in. powertt 

capacities, the International Convention on Transborder Transfer (that 

provides for the decrease in so2 emission by JO per cent by 1993 cocpared 

to 1980) necessitate us to master methods of removal o! sulphur and nitro

gen oxides and to fit the power plants with the appropriate environment 

control equipment. 

The high-sulphur coals burned in the heat-and-power stations in the

Ellropean part of the country (including coals mined in the Lvov and Volyn 

basin) are responsible !er approximately 40 per cent of the total of so2 
emissions in the USSR. The sulphur content in coals of the Donetsk bas9 

is 3.5 to 4 per cent and in the fuel oil from 2.J to 3.5 per cent. 

Fig.5 shows the general dependencies representing the nature or 

change in technical-and-economic indices and in the indices of environ

ment conditions related to the distribution of heat-and-power stetions 

burning coals as a function of a depth of recovery or sulphur oxides !rom 

flue gases by various recovery methods {each ot which affording some 

depth of recovery of sulphur oxides from flue gases by various recovery 

methods) •. ·· · • .• " • 1.. • . r ,.. ..... .:I ~ .. - , .. • - • .- T .• • .. 
...,_ -···~. • .... • 'fl> .. - r . .1.J .. · As !ollows frc~ 

Fig.5, an increase in recovery of so2 from the !lue gases leads to a pro-
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nounced improveuent in the condition of atmospheric air in the area 

where the heat-and-power station is sited (curve 1), to a decrease in 

a damage inilicted on the envirom:ient by qualitative impact o! TPS i;L 1 

nearly 2.5 with the recovery coefficient K{.1Vi) = 0.9 (curve 2). 

!here is observed a reduction in the total expenditures on the siting 

and exploitation of a coal !rPS (flat curve 4) in an old developed re

gion as a.result of a high •cost" of technogenic impact of so2 emission 

and a possibility to sale the bJ'..;.product (sulphuric acid), even though 

the total expenses of recovers technologr development grow almost ex-

9 ponentially (curve )). 

!he implemeatation. of recovery technologies at !PS enables decrea

sing the emission of sulphur·o.xides into the environment but entails 

a change in power SUFply reliability and a drop in the available power 

(curve 5) due to an increase in. power expenditures charged to the sta

tion itself. As lig.5 illustrates, the recovery technology consumes 

approximately 10% of power generated by the installed power equipment 

when coefficients of so2 recovery are high. Its developcient requires 

accumulation of energy generated by !PS and redundant capacities in 

e case of failure of the equipment for sulphur oxides recovery from flue 

gases. However, from the standpoint of ecology and economy the expedi

ency of so2 recovery a~ ~PS that burn high-sulphur coals is beyond a 

doubt even at the modern level of technogeaic load on the biophysical 

environment, no mat•er what additional expenses associated with the 

power factors of the s7stem n.:lture are. 

Deterioration of qualit7 parameters of fuel burned in boiler 

installations, !or instance, the ash content from AP = 15.2 per 

cent to A p = 34.2 per cent of working mass, enhances the qualita

tive effect of heat-and-power station on the biophysical environment 

in the vicinity of this station, as shown in Pig,6. Econocical damage 
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Fig.7 Dynamics of the effect exerted on components of the biophysi
cal environment by a nuclear power station with the RBMK reactors and 
water power reactors operating under comparable conditions (1 and 2 
depict the radiation effect on the atmosphere by RBMK and water power 
reactors,.respecti:vel.y; 3 and 4 depict the non-radiative effect of 
water power reactors and RBUK, respectively) 
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in!licted on the envirom:ient by polluting wastes of a power generating 

plant (in comparable conditions) under the above stated change in the 

content o! ash in the burned fuel increases by a !actor 2.5 to 2.8 

(curves 1 and ) in Pig.5), even though expenditures on the develpment 

of recovery technologies "moderating" ruinous effects of ash dischar

ges pn the biophysical environment components (curves 2 and 4 in Pig,6) 

also increase. In the second case with the increase ill. the ash content 

in the fuel the rates of increase in expenditures are higher than 

those in the case with the· fuel for which A p • 16.2 per cent. 

However the growth of expenditures on the development of recovery e 
technologies highly efficient in trapping solid particles in·-fuel 

combustion gases is unable to prevent the "additional" econot:dc loss 

that the biophysical environment suffers when qualitative characte

ristics of solid fuel degrade. It seems that the standard condition; 

o! the environment in the vicinity of power station cannot be ensured 

only by an active development of recovery technologies at the heat

and-power station due to the trend towards deterioration of fuel 

quality and the methods of fuel co~bustion. Therefore, when siting 

the coal heat-wid-power station in an old developed region, it is ~ 

necessary, firstly, to develop processes of enrichment and treatment 

(gasifying, liquefying) of the solid fuel for improving (or at least 

stabilizing) its qualitative characteristics and, secondly, to 

extensively implement new technologies based on efficient methods o! 

solid fuel combustion. These measures that help to lighten the 

tecbnogenic load when the heat-and-power station burns coal must 

not be opposed but rather supplement one another. 

So the two scenario of long-term develop~ent of power industry 

in our Republic allow !or the technical re-equipment o! the heat-wid-
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power stations now in operation and the introduction of:· .~!lew hco.t

and-c Jwer stations based on fundamentally new processes or solid fuel 

combustion. The main problem there~ith consists in the advent o!. 

economic 8ll.d less polluting technologies to burn ~oal and suitable 

small equipmemt for 200 and 300 Yw blocks (fluidized-bed furnaces, air

gush· modules, that is the prefurnaces with a preliminary se:mlcockizlg 

of solid fuel, methods of coal combustion in fusion), technological 

from the standpoint of power. Implementation of such technologies at 

the heat-and-power stations enables the emission of nitrogen oxides 

and sulphur oxides to be reduced by 40 and 30 per cent, respectively, 

as against the chamber fuel combustion and the fuel to be burned 

whose dirt content is up to 90 per cent and heat of combustion i.8. from 

1000 to 3500 Kcal/kg. 

Por the years from 1991 to 1995 we already plan to construct 

sulphur removal systems at 19 operating heat-and-power stations to be 

reconstructed in our country. The systems will cost from 1.5 to 2.2 

milliard roubles. Precautions are taken at all heat-and-power stations 

now under construction to reduce the production of nitrogen oxides 

by recirculation of gases, the use of. burners of two-stage combustion 

in systems of ammonical catalytic reduction of nitrogen oxides, etc. 

Considerable investments are channeled to boost the efficiency 

of dust collection systems which is as high as 97 to 98.5 per cent 

at the modern power stations. The technology of vanadium recovery 

is refined (and that of nickel recovery 18 being developed) by washing 

and separation of ash deposits on heating surfaces of boilers. The 

problem of use of ash and slag produce~· by the neat-and-power stations 

1n the amount o! 20 millions of tons per year is being tackled. Up 

to now, the econo~y o~ our Republic uses about 15 per cent or available 
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resources or ash and slag. By 2000 no less than threefold increase 

in the use of ash and slag wastes of best-and-power stations is 

planned with the putting into operation of concrete mixing sets, 

plants, shops producing uh keramsit, aggloporoua SZ'll~. and other 

buildiag naterial•. 

· Ana) 7aia o! the et!ecta of nuclear power atatioDB on the biophy

•ical en.Tiromaent in dif!eraJlt regiOJUI of the Republic made it possille 

to come to the following 1184.n conclusions which play a significant 

part in the elaboration of a long-term strategy of the development. 

of power inductry and in the siting of nucle'12" power stations on 

the territory of the Ukrainian SSR. 

Computer experiments on simulation models of nuclear power 

stations conducted \"Ii.th the account of conditions characteristic or 

the Ukrainian. SSR have shown that these plants produce quantitative 

effect on the territorial natural resources (by the corresponding 

cad.astral estimates or natural resources) from 1.J to 1.4 time 

greater than that of heat-and-power stations of similar capacity 

(regardless of 'the heavy consumption of atmosj;heric oxigen in organic • fuel combustion) • 

However, under natural radioactive background, the technogenic 

load on the biophysical environment caused by qualitative effect of 

the power nuclear station is from 40 to 50 times less than the load 

resulting from the qualitative effect of the coal heat-and-power 

station of the same capacity. The nature of distribution of techno

genic load of the nuclear power station on the biophysical environ

ment components depends to a large measure on the type of reactor 

systems applied at the ct~tion. Fig.7 presents results or the simu

lation experiments conducted to compare the il:lpact o! nuclear power 
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stations on the biophysical environment when egploying RB1iK reactors 

and water power reactors during 20 years of operation at nuclear 

pot7er stations. As indicated in the l'igu.re, a nuclear power station 

operating under normal conditions in. the course of 20 years increases 

its qualitative effect on the natural resources due to the escape of 

radionuclides into the environment (i.e., even though the e'Cli.ssion 

is small, the process of gradual accumu1ation of radioactive materials 

in components of the biosphere is in progress). Comparison of the 

e reactors used presently at the nuclear stations showa that the radia

tion effect on t~e air produced by the nuclear powe~ station with the 

RBLiK reactors is an order of magnitude he&vier than that of the nuclear 

power station with water power reactors (while the difference in the 

radiation e!fect on the hydrosphere is mu.ch lower and a non-rcdiation 

effect is almost equivalent). 

The key points in the long-term strategy picked for the adva.n.ce

men t of power industry in the USSR are the reliability and safety of 

operation o! the nuclear power stations in spite of the feet that the 

development of nuclear power stations with reactors affecting minimally 

the biophysical environment is a must. After the Chernobyl accident 

steps are taken in the USSR to boost safety of the nuclear power 

stations which may be divided into several stages. The fir.st stage of 

activit:tes had been realized on the basis of initial dat:? before the 

thorough scientific and engineering analysis of the accident, had 

encompass0d the operating nuclear power stations with the Rlll.ilC reac

toJ!'S, and had covered urgent measures for the prevention o! modes 

registered just before the accident. 

The secon~ dtage includes measures that are put into effect on 

the basis of results and conclusions o! the scientific and ene;i.ne&r!.nc; 
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enalysis or the course of accident at the fourth block of the Cherno

byl nuclear po~er station and are directed nt the enhancement of 

safety or all types o! nuclear power stations. These measures are 

based on recent advances in science and technology, on a wide expQrienc1 

in the operation of nuclear power stations, on vas~ possibilities of 

the .metal condition diagnosis made !or pipelines and equipment, es 

well as control devices. 

'!he developaetlt of new types of reactors showing inherent safety 

and the development of new safety systems !or the existing reactor 

designs may be considered as a new stage in the boost of safety of e 
the nuclear power statiou. 

Bt!orts directed to ensure the safety of nuclear power statio~.s 

bad .. •trong iapact on investments in their construction. In view of 

the scale of action of the nuclear power station on the biophysical 

environment in conditions of the Ukrainian SSR the versions with 

electrical supply of consumers !ro~ the heat-and-po~er stations or 

the nuclear power stations can ba classified as equally cconotlic. 

Whet is more, actual investi;ients in the distribution and operation 

of the nuclear power stations in the Republic (under admissible lo~ 

lilation versions) can ve:ry over $ wide rango, fro~ J5 to 4C per cent, 

as a result of !actors of local territorial nature. Por the available 

territories an acceptable concentration of capacities of the nucl~ar 

power stations oriented towards the existillg types of reactor systegs 

was estimated stter a comprehensive research into the hydrogeologica.l 

characteristics of the sites, the radiological conditio:i.s after ;he 

Chernobyl accident, the outstripping rates o! nonlinear growth o! the 

tecbnogenic load on the biophysical envirom:ient as compared to the 

rate of built-up of nuclea_ power station c~p~cities, and other 
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factors it has been round &dve.nte,geous to limit the total capacities 

of the nuclear I·Ower stations for the I:10st of sites. 

Conaequently, the strategy of developIMent of the U1aainian power 

industry at the traru;ition stage is oriented to\vards the balanced use 

o! different sources of energy that ill the period to come allow for 

ach!eving a com.pa..~atively meok action on natural resources and meeti.Ilg 
' 

the standards adopted for the qualitative characteristics of the 

biophysical environment. Concurrent with the heat- and nuclear power 

industry, this strategy attaches particular importance to accelera+.ed 

development of non-conventional and renewable power sources, i.e., 

to the developoent of non-~a.ste teclm.olo6ies of power generation. 

It is founded ~n the active policy of the pouer savin«;. The active 

power saving policy in the republic to-day is a possibility of check

ing the gro~th of power resollrces needs, a possibility of reliable 

power supply and of economic independence of the region, protection 

of the envirom:ic?nt th=ough the decrease in tecbnogenic load on the 

biosphere on the part of industrial plants saving cnerg:;z as well as 

plants generat:ing it. fhe most important !actor in saving the energy 

resources is a reorganization of the inter-brcn.ch a.u.d intra-branch 

production strgcture that (along with the introduction of energy 

saving technologies) will accelerate near three ti.J:les the reduction 

in power-intailSity of the gross nntion.o.l product of the Re~blic es 

against the rates typical of the last decade. 

llowadays under the ne\v condition.s of econor:dc tpanagcment 1n our 

country the strategy o! il:lprovecent of the po\1er se.ving tia.nagetlent 

consists in renderint; the economy highly sensitive to the advances 

in the scientific and technological progress in powor savinc; by wny 

of switch-over to economic methods o! tinnngement and sti.J::lulation c! 

the po~er sav~ through the true cost eccountins, sclf-rcpay:ient, 
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and self-financillg of all activities pro~otizli; the scientific :m.d 

technological progress • 

Only the econocic measures and levers can ensure significent 

changes in intensification of the power saving process, in the turn 

of ~he state economy to the scientific and technological progress in 

the developaent and ilAlpleiaentation of economic and ecoloticaJ..ly clean 

meth~ds of power production and consumption, that is, to achieve, as 

a matter ot fact, a !unds:Qental reorganization of the soeial produc-

tion. 
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