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INTRODUCTION

In connection with the changes of natural environment caused by 
intensive m aterial production development, new problems in the mana
gement of natural resources are arising. They concern the following 
lines :

— a correct exploitation and reconstruction of natural resources,
— rational distribution of industrial plants in the environment,
— counteracting deformations and degradation of natural environ

ment caused by urbanization and industrial development.
Complexity of the above problems constitute the subject of interest 

for many organizational units of different branches, the respective 
research works being carried out in different groups, usually not coordi
nated mutually. No wonder thus that the range of current knowledge 
about the natural environment state and changes is usually fragm entary 
one, not reflecting existing and potential transformations in the complex 
arrangement of environmental factors [1-7]. That is why the results of 
wider and more detailed investigations of particular environment 
elements cannot constitute a base for formulating explicit answers to 
the following questions :

— what qualitative and quantitative changes occur in particular 
natural environment elements and in the compound system ?

— what load of contaminants is introduced into natural environment 
at an assumed program of the social and economic development and 
what is its occurrence range ?

1 A bridgm ent of the paper delivered at the session of the C om m ission of 
the P olish  Academ y of Sciences.
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— what natural environment standards are in conformity with ap
propriate conditions of living, working, housing, recreation and health 
state of the population ?

A correct answer to the above questions requires a systemic analysis 
of natural environment degradation and transformation processes and 
their consequences for the social and economic development of particu
lar regions (Fig. 1). Observation of these processes is a necessary condi-

Fig. 1 . M an-Environm ent schem e [7]

tion for getting information about environment formation, the estimation 
of which is indispensable for taking appropriate smoothing, liquidating 
or counteracting measures against negative consequences of economic 
activity in natural environment.

The complexity of the arrangem ent of environmental factors (Fig. 2)

Fig. 2. Environm ent arrangem ent com plexity
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suggests application of complex or integrated methods of investigation 
of the whole system and not its particular elements. Results of these 
investigations should be adapted to the control system of the social and 
economic development ich such a way, as to take into consideration in 
economic decisions any limitations resulting from the necessity of pro
tection and preservation of natural resources (Fig. 3).

Fig. 3. Social and econom ic developm ent control system  [7]

The camplexity of the situation as presented above makes that 
methodic investigations constituting a base for the development of 
information systems concerning the natural environment are being 
carried out on world scale and that of particular states. These systems 
are based on electronic computation technique, remote sensing of the 
given environment and on the ground network of measuring stations. 
A classical scheme of such system is shown in Fig. 4.

The aim of information systems is capture, transfer, storage and 
supply of detailed and synthetic information comprising evaluation of 
environment state in spatial, time, problem and organizational aspects. 
The present work is an example of a tentative presentation of a synthe
tic method of natural environment characteristics for its formation and 
protection needs.

BASIC A SSUM PTIO N S OF THE METHOD

It has been agreed that the basic assumptions of the method proposed 
would result from the following theses :
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Fig. 4. Structure of the environm ent inform ation system  [7]

— that frameworks of the synthetic characteristics of the given 
environment define the demand for information on social and economic 
activities comprising the natural environment formation and protection,

— the subject of interest is the natural environment arrangem ent 
undergoing anthropogenic changes and not its particular elements,

— source data for forming a base of the information on the environ
m ent are mostly captured as the results of investigations carried out 
by different specialized stations, realizing the programs of monitoring 
of the given environmet, based on the teledetection technique and on 
ground investigations and measurements carried out within the exactly 
designed network of stations and area of observations,

— the environment states are identified by chosen parameterse and 
indicatory features in the spatial reference systems with different exact
ness scales as well as the time reference systems with different frequency 
scales,

— estimation of the current state of the given environment and the 
forecasts of its future state are accomplished by processing of source 
data accumulated in data base,

— resultant information comprises systematic estimations of the 
environment presented in spatial, time, problem and organizational 
aspects,

— most procedures are based on the electronic computation technique.
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RANGE AND AIM S OF THE METHOD

The assumptions of the method as presented above determine its range 
and aims (Fig. 5), which are as follows :

1. Establishment of principles of the formation of a main data base 
on the environment by means of collecting and utilizing the results of 
investigations and observations of the environment elements as source 
data worked out by different scientific research centres and special 
bodies.

2. Establishment of the range of the analysis and processing of source 
data accumulated with use of electronic computation technique according 
to appropriate programs (algorythms) rendering possible to get a syn
thetic characteristics of the environment in different spatial, time, prob
lematic and organizational aspects.

3. Establishment of the practical use range of the method aiming 
at protection and recultivation of environment and rational management 
of natural resources.

The formation of the main base of data requires establishment of 
those natural environment features which should be identified on the 
basis of already existing data on its elements, directly or upon supple
menting with additional results of the investigations under the view
point of needs of the method. This range is illustrated in Fig. 6  with :

— register of chosen parameters and indices of the economic develop
ment effect on the environment,

— specification of spatial units, called conventionally ecosystems as 
relatively uniform environment system provided for observation of 
changes occuring in it,

— specification of detailed natural and social and economic features 
of spatial units of the environment,

— determination of the structure of main data base on the environ
ment in a traditional arrangement.

The selected initial data are to be subjected to processing according 
to specially set up programs, the assumptions of which are presented 
in Figs 7a and 7b. Thte- aim of these programs is to get a synthetic 
characteristics of the environment, comprising :

— estimation of conditions and resources,
— estimation of contamination sources and their threat,
— analysis of the relation between data of the social and economic 

development program and the state of natural environment resources.
In the estimation of conditions and resources of the environment 

occurring on the area under study and its surroundings, the following 
elements should be taken into consideration :

— predisposition of the environment to the given economic exploita
tion lines,



Fig. 5. Range, aim s and m ethods of getting synthethic characteristics of the environm ent
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Fig. 6. Range of the environm ent data base [7]



F ig . 7a. A s s u m p tio n s  f o r  th e  p ro g ra m  o f  source  d a ta  p ro c e ss in g  ( th e  d a ta  b e in g  a c c u m u la te d  in  th e  d a ta  base)
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Fig. 7b. A ssum ptions for th e program of source data processing — Ilnd  stage

— environment features limiting the given spatial management lines,
— indices of soil-plant system resistance to degradation,
— needs and possibilities of increase of the bioecological environment 

resistance to degradation processes,
— spatial structure of arable land, forest, grassland, urban and water 

ecosystems against the background of the land utilization state.
In the estimation of contamination sources and environment degra

dation threat couses, the following aspects should be taken into con
sideration :

— quantitative and qualitative state of the current load of contami-
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nants, connected with the current state of management and production 
on the given area,

— state of the load of contaminants of the environment under the 
effect of different contamination sources from adjoining areas,

— provided loads of contaminants and the degradation features of 
the environment, which can occur in connection with spatial management 
in accordance with the program of the social and economic development 
on the given area.

In the analysis of relations between the social and economic develop
ment on the given area and the state of natural resources, the hypothesis 
of the qualitative standards of environment to be preserved on the 
given area from the viewpoint of optimum working condieions is assumed 
as an estimation criterion. Moreover, the population health state indices, 
constituting the most synthetic criterion of the quality of environment 
conditions, should be taken into consideration. For these reasons the 
analysis should consider values of the following variables :

— load of contaminants, which will enter the environment in con
sequence of realization of the social and economic development program 
on the given area (the country and its particular regions) within a defi
nite time,

— planned needs for free land with suitable environment condi
tions,

— conditions and disposable resources of environment,
— environment quality standards, the preservation or ensuring of 

\vhi::h would be a basic condition of the social and economic development 
of the given area or region.

UTILIZATION RANGE OF THE METHOD

Estimates obtained by means of the data processing will constitute 
a base for working out the environment formation and protection 
program in different exactness scales (Fig. 8 ). The programs set up by 
various organizational units in different scales (whole country, macro- 
regional and regional ones) should comprise the following aspects :

— indication of areas and objects of the natural environment and 
cultural resources comprised with the legal protection or those requiring 
such protection,

— indication of objects of the natural environment to be protected 
against contamination with industrial or municipal wastes,

— indication of technical measures reducing or utilizing wastes and 
contaminants in their origin sources (waste water treatm ent plants, 
filters, etc.),

— establishment of protection and preventive zones and their mana
gement rules,



Fig. 8. B lock schem e — environm ent protection nad form ation program
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— liquidation of contamination sources particularly dangerous for 
the environment due to the violation of addmissible norms and resistance 
of the natural environment conditions,

— indication of measures for strenghtening of the environment re
sistance by determining optimum land utilization structures in confor
mance with natural environment conditions and resources,

— indication of areas for recultivation of biological equilibrium which 
was disturbed in connection with contamination and degradation of 
environment,

— indication of areas particularly suitable for development of agri
culture with consideration of the agricultural production intensification 
scale along its different lines.

Moreover, the data concerning the environment, collected in such 
a way, can be used for the following analyses, calculations and assump
tions :

— evaluation of the disposable resources and conditions of the 
environment,

— formation of strategic, tactical and operational decisions aiming 
at rational management of natural resources,

— analyses of relations between environment features and economic 
current or planned activity for definite conditions,

— analyses of the state of natural resources consideration of natural 
and social and economic losses occurring in consequence of various coiv 
lamination loads,

— investigations on efficiency of placing investments under condi
tions of the given natural environment.

CONDITIONS FOR THE METHOD FUNCTIONING

A great demand for characteristics and synthetic estimation of natural 
environment and changes occurring under the effect of anthropogenic 
factors suggests the necessity of securing appropriate conditons for full 
application of the respective method and its application by various 
users. The action of the method and its effective use depend on suitably 
selected technical and organizational indices. Realization of these requi
rements should be adapted to the general idea of the method. The 
technical outfit should ensure a possibly high automation level of basic 
functions resulting from the method, such as collection of information 
data, their transfer, processing and storage as well as working out the 
information synthesis and its delivery to users.

The multi-problem range of works connected with the synthetic ana
lysis of the natural environment system requires cooperation of many 
coordinated special working groups subordinated to a superior unit (see 
Fig 9). Designing of particular elements of the method and its extension,
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Fig. 9 O rganization m odel of method functioning [71

adapted to needs, should be based on an appropriately set up research 
extension program and on legal acts, determining :

— a main disposer of source data on the natural environment,
— obligations of disposers of the source documentation on the 

environment within their contribution range to preparation of the data 
lor the analysis method,

— cooperation and coordination principles of many special units with 
the domestic information systems,

— organizational and technical means indispensable for the realiza
tion of basic aims of the system method,

— principles of cooperation with foreign institutions dealing with 
the environment estimation, mainly of the FAO and CMEA,

— regulations concerning storage and supply of the information of 
confidential character.

CONCLUSIONS

The general idea presented above of the synthetic natural environ-
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ment estimation method as a system and its changes allows to draw the 
following conclusions :

1. For investigation of the relation of economic activity effects on 
the natural environment, a direct and indirect estimation of parameters 
of particular ecosystems as spatial structural and functional units would 
be necessary.

2. To make precise the range of natural environment characteristics, 
the list of suitable questions would be necessary, for which the develo
ped method should find answers.

3. It is necessary to set up a uniform register of diagnostical features 
of natural environment system according to the model presented in the 
method described, resulting from the hithero research works and sup
plemented with the data based on additional investigations.

4. The data conversion programs should be set up in accordance with 
the methodical assumptions with simultaneous use of different already 
extended domestic and foreign programs.

5. It is necessary to determine the range and possibility of utilizat
ion of source data on the environment from its remote observations in 
different scales and arrangements.

6 . An institutional organizational structure ensuring appropriate 
conditions for analysis and synthesis concerning qualitative and quanti
tative changes of the natural environment under the social and economic 
activity effect, should be established.
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S t r e s z c z e n i e

O pracowanie obejm uje próbę m etodyczną syntetycznej charakterystyki środo
w iska przyrodniczego, której celem  są analiza i ocena stanu zm ian ilościow ych  
i jakościow ych, stale pow stających w  środow isku przyrodniczym  w  w yniku  eksp lo
atacji jego zasobów, dla potrzeb rozwoju społeczno-ekonom icznego.
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