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HUMAN IMPACT ON NATURAL ENVIRONMENT

Antonin Vaishar

Abstract

The map records spatial differentiation of anthropogenic impacts on (natural) environment. The authors
attempted at finding, quantification and localization of typical environmental impacts of individual social and
economic human activities on environment. Classified are areas according to their methods of use as well as
individual sources of air and water pollution. Model example is-an area northwest of Brno, which is represented
by typical mosaic of land use in the background of capital.

Shrnuti
Viiv socioekonomickych aktivit na Zivotni prostredi

Mapa zachycuje prostorovou diferenciaci vlive Clovéka na (pfirodnr) prostiedf. Autoli se snaZili najit, kvan-
tifikovat a lokalizovat typické environmentdini vlivy jednotlivych socidlnich a ekonomickych aktivit na Zivotnf
prostiedi. Hodnocena jsou dzemf podle zpfsobu vyuZitl a jednotlivé zdroje zne&isté&nfl ovzdusi a vody. Modelovym
pifkladem je Gzemfi severozdpadné od mésta Brna, které je reprezentovdno typickou mozaikou vyuZiti zemé& v

zdzemf velkomésta.
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1. Introduction

Main idea of the map ! consisted in an illustration
of impacts of human activities on (natural) envi-
ronment. The chosen scale facilitated detailed
expression of individual phenomena. The chosen
area in the background of urban agglomeration
enabled to grasp a wide range of relationships
between the human activities and condition of en-
vironment.

In spite of the fact that the mentioned rela-
tionships are theoretically very well known, their
cartographic intepretation requires precise local-
ization and if possible, also quantification. How-
ever, in many a case this is not so simple. It is
not possible to measure all impacts at all places
and at all times. This is why the individual val-
ues must often be estimated or converted. The
estimates are usually based on generalization of
previous experience. Nevertheless, sometimes a
concrete case may be beyond this common expe-
rience. Therefore, maximum verification of ob-
tained results is desirable.

First of all, the map presents spatial image.
However, the spatial concept does not mean a
mere distribution of phenomena, but also their
interrelationships. It is therefore not only vi-

sual demonstration of these phenomena that is in
question, but also an opportunity to learn more
about mutual links and contexts of individual an-
thropogenic effects on environment.

The system of evaluation is entered by re-
sources of different nature and different spatial
organization. These may be classified for example
by branches of national economy. In a structure
like this, we would speak of impacts caused by
agricuiture, forest management, industry, trans-
port, recreation, residences. Individual interac-.
tions are of point, linear or areal character. This
is important from the viewpoint of choice for car-
tographic illustration. No less important is, how-
ever, position of the evaluation since changes in
comprehension of spatial character may result in
changes of quality.

A typical example of such a phenomenon is
local heating. Individual house fire-boxes are usu-
ally negligible sources of air pollution. However,
concentration of several hundreds or even thou-
sands of local fire-boxes may present a greater
danger than one big poliutor and apart from this,
the one big pollutor can be measured, fined and
has a chance to implement technological mea-
sures unlike the large amount of local sources.
This explains significance of spatial character of

1The map was worked out by the team of following authors: Evien QUITT, Oldfich MIKULIK, Antonin VAISHAR, Katefina
CUZOVA, Miroslav KUNDRATA, Jan LACINA, Jaroslav UNGERMAN, Vladimir VLCEK, Jana ZAPLETALOVA
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individual relationships. An optimum expression
of such a spatial character of individual relation-
ships is a map.

2. Relationships between Man and
(Natural) Environment

Definitions and explanation notes to individual re-
lationships are arranged according to the map leg-
end.

2.1 Urbanized areas

Urbanized areas are considered to be continual
areas built up with dwelling houses and accompa-
nied with appurtenant infrastructure. These areas
are characterized by types of the dwelling houses
as well as by technical equipment and engagement
of flats. Basic categories of dwelling buildings in
Moravian conditions are family houses and blocks
of flats. Country settlements are typically known
by their family houses of either traditional charac-
ter with remainders of rural production function,
or by those of urban villa types.

Structure of dwelling houses in urban settle-
ments is more complex. There are usuaily hous-
ing estates of family houses of various ages and
types (villas of the highest social status, houses
in block configuration of garden neighbourhoods,
road town outskirts with row family houses of
low social status), housing estates of apartment
houses (burgher houses of central and suburban
quarters for middle class population, lower social
status blocks of flats in workers, outskirts, the
so called socialist architecture, ie. originally brick
and later prefab structures culminating in “settle-
ments"), as well as mixed housing estates.

Various types of the dwelling houses impact
environment to different extent. Significant dif-
ference can be seen between family houses and
blocks of flats. The relationship between charac-
ter of the built-up estate and its impact on natural
environment can be quantified only with difficul-
ties, and it also depends on configuration of the
built-up area, character of topography, original
natural environment, etc.

Quality of flats is represented by structure of
flats in individual categories of technical equip-
ment. There are following four categories of
flats distinguished in the Czech Republic: | —
flats with complete technical equipment inciuding
bathroom and toilet and with central heating, H —
flats with complete technical equipment without
central heating, Il — flats without bathroom or

without toilet, IV ~ flats without bathroom and
without toilet. Occupation of flats was assessed
according to criteria of dwelling area per capita,
and number of persons per a dwelling room larger
than 8 square meters.

Final quality indicator and flat occupation
were defined on the basis of the above three in-
dices. The index is to certain extent exceptional
in this map as it represents one of characteristics
of social environment. However, quality of flats
is related to perception of environment by their
inhabitants.

Enormously differentiated appears to be the
structure of home and housing resources in Brno.
In the period between two world wars, Brno was
one of the cities in Europe, which followed pro-
gressive urban trends. The structure of houses
and flats naturally reflects in environmental val-
ues of dwelling.

2.2 Production area

Activities of production industries were specified
and localized within production areas. This ap-
plied mainly to industrial localities, mining areas
and built-up areas of agricultural production. Ex-
isting maps and topographic surveys were used as
a basis in order to verify them. Sense of detaching
the production areas consisted in localization of
possible sources of environmental problems rather
than their specification or quantification which is
a subject of other legenda sections.

2.3 Recreational area

Mission of recreational facilities in an area con-
sists in improvement of environment in the re-
gion. However, when exceeding certain limits,
recreation may also lead to devastation of the
area. This applies in particular for overloaded ar-
eas which include near surroundings of the cities.

The map illustrates two types of recreational
areas. The first of them are chalet settlements,
garden colonies, areas used for recreation. This
category includes also urban parks. In reality,
the mentioned group of objects is considerably
heterogeneous both in terms of recreational sig-
nificance and in terms of environmental conse-
quences. Differences are seen for example in dif-
ferent ratios of active and passive recreation, in
different intensity of area utilization, different car-
rying capacity of the area, different infrastructure.
Some chalet settlements with greater number of
objects, of not always proper architectonic solu-
tion which allows high concentration on a rela-
tively limited area, may produce similar critical
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problems (waste, social conflicts) as towns - but
with incomparably worse infrastructure. Some
recreational areas may become zones of reduced
safety for population due to criminality. At other
places, the increased motion of holiday-makers
may result in direct devastation of both vegeta-
tion and topography. Generally viewed, however,
occurence of these recreational facilities should
indicate areas where at least some phenomena
exhibit positive influence on environment.

It is useful to realize that recreation in cot-
tages, gardens and weekend houses represented
not only a very frequent type of recreation in the
past regime, but also one of a few expressions of
individual ownership. In addition, it played an im-
portant role at seif-supplies with vegetables and
fruits. Therefore, garden colonies represent a rel-
atively intensive productional utillization of the
area,

Another type of recreational areas are sport
facilities which serve active recreation and - from
the viewpoint of environment - behave usually as
facilities of tertiary sector. Among other, these
areas can produce temporary noise disturbances
from time to time (motor tracks, football stadi-
ums).

2.4 Forests

Forest areas are characterized by two groups of
indices. The first of them tell much about the
degree of transformation of forest tree species
composition as compared to potencial condition.
It is in fact a comparison of present representa-
tion of individual forest tree species with original
natural structure. With regard to the fact that
the natural structure of forest corresponds with
natural conditions, it is possible to judge - from
the degree of its transformation - on the relation-
ship of present forest to environment. It is as-
sumed that severely transformed forest stands can
much worse resist atacks of anthropogenic activ-
ities and cannot fulfil non-wood-producing func-
tions to full extent, whose sense consists in main-
taining ecological stability in the landscape. We
would like to point out that the discussed issue in-
cludes only composition of forest tree species, not
forest appearance and character of management
applied in the forest. According to the mentioned
criterion, forests were differentiated by their tree
species composition as foliows:

- forests very little transformed,
- forests little transformed,

- forests transformed,

~ forests heavily transformed.

In addition to the fact that forest manage-
ment takes a certain part in influencing environ-
ment as one of the human activities, the forest as
a natural landscape element is affected by condi-
tion of environment. One of the most pronounced
impacts can be seen in consequences caused by
air pollution. According to the degree of damage
and danger to forest stands represented by air
pollution, classification of forests was illustrated
as follows:

- forests with low signs of damage,

— forests with lower and medium damage,

- forests with severe and very severe damage,
- dying and died forests.

Very essential is also a non-wood-producing
ecological function of the forest. Urban
forests provide a possibility of compensating un-
favourable characteristics of urban environment.
In the northern half-circle of Brno surroundings
extensive forest stands form a so called ""green
horse shoe” which is a very beneficial element for
environment of town inhabitants.

Damage to forests belongs among impor-
tant indicators of disturbed natural environment,
namely air pollution. Significant is also a fact that
this indicator is relatively very sensitive to transfer
of air pollutants often at great distances.

2.5 Rural areas

In conditions of Central Europe, rural areas rep-
resent the most visible element of natural envi-
ronment degradation. Total transformation of
the original biota is further intensified by conse-
quences caused by used agrotechnical methods
whose range is relatively wide from poliution of

- -environment with chemical preparations, mechan-

ical damage due to employed machinery up to
opening extensive areas to water and wind ero-
sion.

With regard to the fact that data needed for
an analysis into impacts of chemization in agri-
cultural production onto deterioration of natural
environment are hardly obtainable in the chosen
scale, the map includes mainly phenomena related
to erosion processes. Danger of erosion to soils is
expressed qualitatively, by two more or less con-
tradictory categories: arable land protected from
erosion by turf, and arable land with prevailing
accumulation and transport processes.

The methodology of analyzing the degree of
water and wind erosion hazard to soils is based
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on confrontation of natural potential (resistance
against changes) with anthropic pressure (KUN-
DRATA 1988). Arable land with prevailing ero-
sion and denudation processes was divided into
three categories by intensity of the phenomenon:

- low intensity,
- high intensity,
- very high intensity.

In addition to this classification, plots of
arable land .which are exposed to very heavy wind
erosion formed a special group.

2.6 Animal production facilities

In contrast to the non-point character of envi-
ronment devastation by plant production, pollu-
tion of environment by animal production is of
purely point nature. Heart of the matter consists
in the fact that the majority of large-scale facili-
ties in which a considerable part of livestock was
kept during the period under study were built with
technology for processing wastes in the form of
liquid sturry. This technology has been proved to
have an extremely negative impact on pollution
of natural environment. The large-scale facili-
ties of animal production were divided in the map
according to employed technological process into
litter, slurry, and combined facilities. In the latter
case, share of both mentioned technologies was
illustrated.

Values of a so called population equivalent
of pollution were allocated to individual point
sources of pollution from animai production, the
value being defined as wastes produced by human
residence of a given number of inhabitants. This
quantitative classification has five categories, and
extremes range between thousands and ten thou-
sands of inhabitants.

2.7 Solid waste dumps

Solid waste landfills are identified in the map
with the waste being mostly either communal or
mixed. Localization of the dumps was made on
the basis of existing records which were then com-
bined with terrain survey. According to regime of
their operation, the dumps were classified into
controlled dumps, ie. landfills with approved
regime complying with environmental principles
and knowledge, approved dumps, ie.landfills ap-
proved to certain provisions but with no controlled
regime, and wild dumps, ie. illegal landfills.

2.8 Impacts of traffic

Negative effects of traffic are the first of line
sources to environmental problems entered in the
map. Factors taken into consideration were air
pollutants and noise. Data were obtained from
information on counting road traffic, whose re-
sults not only register numbers of passing vehicles
along various road sections, but also composition
of the vehicle flow of which the most interesting
part for us was the rate of passing trucks, es-
pecially heavy lorries. The mentioned data were
converted according to existing formulas into neg-
ative effects of traffic, valid for individual sections
of selected roads.

Air pollution was expressed in kg-km~=! in
three categories while noise was recorded in dB/A
in four categories. Obviously, this expression can
apply only to road sections which were measured
at counting the traffic. It is assumable that it was
first of all road sections with higher traffic load
that were counted. Therefore, with a certain ex-
aggeration, we can assume that uncounted road
sections fall into the next category - least dam-
aging the natural environment.

2.9 Air pollutants

This item of legenda to our map illustrates point
sources of air poliution with noxes whose occur-
rence is currently measured in Czech conditions.
It is dust, sulphur dioxide and carbon monoxide.
Data were obtained from registers of air pollutors
recorded in registers of REZZO information sys-
tem, operated by TERPLAN Prague. Sources of
dust air pollution are mentioned in two categories
as to their significance: less important sources of
dust air pollution (1000-3000 MT noxious sub-
stances per year), and sources of dust air poliution
important from the super-regional point of view
(beyond 3000 MT noxious substances per year).
in addition to this, there is a special marking for
important sources of sulphur dioxide immissions
(beyond 2000 MT per year) and carbon monoxide
(beyond 3000 MT per year). Production rates of
air pollutants from non-point sources such as lo-
cal heating of residences are mentioned in another
item of legenda.

2.10 Woater pollution and waste water treat-
ment

The first of parameters expressing consequences
of environment pollution is the index of water
stream polution. In the Czech Republic we have
four categories to indicate cleanliness of water
streams. The categorization has been a resulit to
complex characteristic of water streams, which
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included oxygen regime (BOD3), basic chemical
composition and special indices. Values of the
index are principally related to pollution sources
and their localization as well as to 355-day water
passage Q355;. Category | represents clean wa-
ter, category li polluted water, category i heavily
polluted water, and category IV water which has
been very heavily polluted. Water of the cate-
gories 11l and IV is usually not usable for most of
purposes. In addition to the categories of water
cleanliness this item includes also localization of
waste water treatment plants.

2.11 Air polluted regions

Another index to show consequences of natural
environment pollution can be seen in air pol-
luted regions. Air poliution with sulphur diox-
ide and with flying dust was taken into account
at their demarcation. Data were obtained partly
through measurements, partly through estimates
made on the basis of localization and character
of the sources, relief articulation and dominating
wind direction. Average annual valtues in ug-m=3
were calculated for 1981 — 1988.

Cartographically the air polluted regions
were demarcated by means of isolines which re-
flected identical level of pollution and were grad-
uated by 10 ug-m~3, The highest tolerable con-
centrations in sulphur dioxide and flying dust were
60 ug-m~3 and 40 ug-m—3, respectively.

2.12 Production of residential wastes

Wastes from residences were calculated on the
basis of numbers of inhabitants and individual
characteristics related to technologies of waste
formation. This applies to air pollution and its
connection with methods of heating flats where
the decisive role is played by availability of gas.
This kind of air pollution is naturally considerably
increased during the heating season. Method of
heating plays an important role also in terms of
amount and sorts of solid communal wastes which
differ - on the top of it all - by the degree of
urbanization of the residence. Resulting values
of waste production were expressed by a triad of
numbers, recorded under the name of residence.
in the City of Brno, the calculation was made for
individual neighbourhoods.

2.13 Method of using water areas

A complementary characteristic in the map is the
method of using water areas, marked with a let-
ter. Legenda of the map distinguishes utiliza-
tion for protection, water management, agricul-

tural purposes, livestock keeping purposes, recre-
ational purposes and swimming pools. Admitted
is a multi-purpose use of water reservoirs.

3. Disturbance to natural environment
in NW surroundings of Brno

Northwestern surroundings of Brno are situated
at a counter direction to prevailing winds and
at a counter direction to water streams from
the city. Theoretically, this ought to be a rel-
atively advantageous position. However, it is
necessary to consider that the locality is known
by numerous anthropogenic activities which are
more or less bound to Brno. First of all, there
are many engineering and other plants of the
Brno industrial agglomeration, which are local-
ized in Blansko, Adamov, Ku¥im, and partly also
at Tisnov. The landscape is massively disturbed
by lime stone mining near Cebin. The most im-
portant recreational area for town inhabitants is
situated around the dam reservoir Knini¢ky and
in adjacent wood complexes which can also be
found northwest of Brno. West of Brno, there is
the Boskovice furrow which spreads atong north-
southern direction and is intensively used for agri-
cultural purposes, while highway D1 spreads along
eastwestern direction. Road traffic massively dis-
turbs aiso a corridor along the road no. 43 (E461)
in Svitavy direction.

A sheet of the map illustrates the north-
western section of the city of Brno itself. It is
mainly dwelling parts and infrastructure while in-
dustrial zones are situated to the East and South
of the town. Nevertheless, several large factories
of engineering, electrotechnical, chemical, food,
and building material industries as well as an im-
portant traffic corridor can be found even in the
northwestern section.

The area situated to northwest of Brno is
considerably differentiated in terms of physical ge-
ography. There are both forested ridges to be
found here, which are relatively stable in ecolog-

. ical terms and inversion basins and breaks which

are loaded with concentration of inhabitants, their
activities and traffic corridors. Utilization of the
area is then defined by topography and other nat-
ural conditions.

The area is relatively densely inhabited, par-
ticularly along major communications. However,
there are also relatively extensive forest complexes
here which can be found in the western and north-
ern outskirts of Brno. Large amount of smali
residences can be found on the western margin
of the map within the articulated topography of
KFiZzanov Uplands.
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The above rough characteristic of mosaic
utilization of the area indicates that in the area
under study there is a whole range of much di-
versed sources of disturbance to natural environ-
ment. However, diversed are also -natural condi-
tions and their greater or lesser capacity of ab-
sorbing the disturbance. All this then results in
alternation of environmentally good quality areas
which to certain extent can improve environment
for inhabitants in Brno, with territories which are
massively devastated by different forms of human
activities.

4. Conclusion

Compared with the majority of other maps in the
submitted collection 1:50000, the map describ-
ing effects of socio-economic activities on the
landscape is much more exacting with diversity
of its problems. Its construction requires joint
work of many experts in various partial geograph-
ical disciplines. Its results may sometimes look
trivial because they illustrate generally obvious
things. However, it is necessary to take into ac-
count that localization of problems concerning in-
dividual sources of disturbance to natural environ-
ment, similarly as attempts at their evaluation at
such a large scalecannot be called simple in any
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case.

The above discussed complexity of the is-
sue and organizational demands for processing of
results present pronounced limits to application
of illustrated problems in other regions. On the
other hand, however, it is exactly this diversity
that can provide a great field of action for fan-
tasy of a cartographer who is thus free to cre-
ate rich combinations of map elements which will
ever better express contents of cartographical in-
formation.

In fact, sense of the map consists.in interpre-
tation of land use with emphasis being put on ac-
tive human factor. Ambitions of the map should
be seen in its capacity to form a basis for strategy
towards sustainable development of the concrete -
region.

There is no doubt that similar maps must
be made. Their minimum benefit consists in the
fact that a relatively considerable number of en-
vironmental problems in concrete region can be
recorded. These records are then an important
helping hand at decision-making of local and re-
gional councils and authorities, or possibly also
an orientation starting point for ordering detail
studies. '
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Explanations to the map - Appendix No.4

Urban areas

Quality and occupation of flats: 1 — very good, 2 — good, 3 — medium, 4 — poor, 5 — very poor.
Type of houses: 6 — Family houses, 7 — Blocks of flats, 8 — Combined.

Production facilities
9 — Industrial, 10 — Mining, 11 — Agricultural.
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Recreational areas
12 — Recreational areas with weekend houses, allotment gardens, 13 — Sports areas.

Forests

Forest tree species structure changes as related to the natural status: 14 — Very slightly changed, 15
— Slightly changed, 16 — Medium changed, 17 — Severy changed. Air poliution impacts on forests: 18
- Slight, 19 — Medium, 20 — Strong, 21 — Decaying forests.

Agricultural areas

Soils exposed to erosion: 22 — Soils partly protected by plant cover, 23 — Arable lands characterized
by accummulation and transport processes. Soil damage by erosion: 24 — Low, 25 — Heavy, 26 — Very
heavy, 27 — Damage caused by severe wind erosion.

Rural animal production facilities

(assessed by population equivalent) 28 — Below 2000, 29 — 2000 to 5000, 30 — 5000 to 10000, 31 —
10000 to 25000, 32 — Beyond 25000, 33 — With litter technology, 34 — With semi-liquid and liquid
manure technologies, 35 — With combined technologies.

Solid Waste deposits
36 — Controlled, 37 — Tolerated, 38 — lllegal.

Negative impacts of traffic
Polluting gases (kg-km~! per day): 39 — Less than 100, 40 — 101 to 200, 41 — Beyond 201. Mean
equivalent noise level in dB(A): 42 — Less than 65, 43 — 65.1 to 70.0, 44 — Beyond 70.1.

Air pollution

46 — Little source of dust pollution (1000—-3000 MT per year), 47 — Source of dust pollution important
from the regional point of view (beyond 3000 MT per year), 48 — Important source of sulphur dioxide
(beyond 2000 MT per year), 49 — Important source of carbon monoxide (beyond 3000 MT per year).

Water pollution and cleaning facilities
Water quality classes: 50 — First class, 51 — Second class, 52 — Third class, 53 — Fourth class, 54 —
Waste water cleaning plant.

Regional air pollution

Air pollution by SO, (ug-m~—3): 55 — Measured annual mean concentration values in 1981-1988 (MAC
= 60 ug-m~3), 56 — Expected air pollution. Air poliution caused by dust in ug-m=3): 57 — Measured
annual mean concentration values in 1981 — 1988 (MAC = 40 ug-m~—3): 58 — Expected annual mean
concentration. ’

Urban waste production (red marked numerical code)

SO, Waste water Solid urban waste

MT per yr MT BODs per yr MT per yr
0 less than 1 less than 1 less than 17
1 1.1-2 1.1-23 18 - 34
2 2.1-4 2.4 —-5.3 35 — 68
3 4.1 -8 5.4 —-12.2 69 — 136
4 8.1 -16 12.3 — 28.0 137 — 272
5 16.1 — 32 28.1 - 61.6 273 — 544
6 32.1 — 64 61.7 — 134.5 545 — 1088
7 64.1 — 128 135.5 — 298.0 1089 — 2176
8 128.1 — 256 298.1 — 655.5 2177 — 4352
9 beyond 256.1 beyond 655.6 beyond 4353

Function of water areas
O - nature protection, V — water management, Z — irrigation, C — fish production, R — recreationa








