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Chapter 1. Introduction 

The chapter with the title of municipal stress sources deals with the description, and the systematization of 

divergent disturbing and polluting agents which are influenced by geographical sphere are actually affect human 

health and the chapter mentions practical examples which lessen the impacts of those harmful agents, which 

impacts primarily are the results of human activities which are done in a geographical sphere. Geographical 

space has come into existence with the interaction ( of divergent intensity and centre of gravity) between man 

and nature, is forming and developing, together with all of those useful and harmful consequences. (PIRISI-

TRÓCSÁNYI, 2011) 

The bulk of human interventions happen, as a matter of course, in the antrophogen sphere, most of all in the 

settlements and along the infrastructures which connects those settlements. The functional disadvantages of built 

environment in many cases are dependent upon such environment capabilities, which strongly define the limits 

of human activities. As a matter of course, human themselves are responsible for the conscious approach of 

those limits, moreover in many instances for the exceeding of those limits. ( for instance: excessive installation, 

and its inadequate impacts on the environment together with the conscious ignorance the geological and water 

geographical conditions of the given geographical sphere and so on.)The lecture note basically wants to make 

perceptible those limits which are defined by geographical aptitudes and which create certain kinds of response 

reactions in the people who live in the settlements and in the direct environment of the settlements,, moreover 

both in animals and plant life. This response reaction in other word, stress, may be the influential of various 

physiological processes, and unfortunately in many cases, even in negative sense. According to Emőke Bagdy 

(2008): stress in the English language, means tension and imposition. According to the interpretation of János 

Selye stress reaction is a built-in function, which comes into action when we have to adapt to changed 

environment. Stress is the non-specifically response of the organization to the requisition which is more intense 

than the usual, to the danger that threatening the permanency of the organism. Non--specific response means 

that however events are different but the impacts in the organism are the same. János Selye has differentiated 

good and bad stress, both have resort to the adaptation ability of the organism, but of course negative stress 

means the bigger real health risk. 

Even before we would sank in the science of psychology, it has be clear that this lecture note basically ―means‖ 

the possibility of the evolvement of response reactions evoked by life processes ‗by‖ stress situation. I mean 

those exterior environment effects, where the environmental indicator basically refers to the urban, built 

geographical square- which are proven to have harmful impacts on human health, or in a direct or indirect way 

may have potential obstacles to the developing /development of the given settlements. 

Consequently, the object is the definition of those conditions which provide health living space for human for 

the development and administration of the settlement, together with the demonstration of both good and bad 

examples. Chapters separately pay attention to the description of interrelationships of the certain elements of the 

geographical environment and the human settlement. I rely on that master specializing technical geographer 

students will be enriched with new thought which give rise to new ideas after the survey of this electronic note. 

1. Brief review of the topic 

Geographer students audience could have meet with the heaps of scientific and professional literature- in the 

foregoing events- which work up the elements of the settlement environment, but on the contrary, in point of the 

relationship system of the healthy human living conditions, and the characteristic of those elements – so far – 

students maximum may have got acquainted on the course of settlement ecological studies. However, this topic 

is fairly close to the latest topic, with the difference that primarily does not concentrate on reaching the 

sustainable development ant the quantified regional conditions of those development - besides, I gently remark 

that an ecological footprint of one and one settlement may have been an excellent project topic on sub regional 

level - but it analysis the impact to the element of the changed environment, in the relation of the built structure 

and the liveable settlement. 

However, the topic of municipal stress sources may seems as a strongly interdisciplinary subject, still the 

accessible literature of the topic is rather poor, and - for this very reason - literature of the municipal ecological 

and natural risks and the nature geography ( involving meteorology and geology) may give the essential basics 

of the subject. The prime cut of these literatures negotiate environmental protection problems and the issues of 

ecological town-planning and the element of geospheres. This latest issues stands closest to the basic of 

geography sciences. 
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In the point of view of the geographical relations of the municipal stress sources, the excellent authors of 

international literature Robert D. Bornstein (1968) who examined the impact of city heat island through the 

example of New York. 

Helmut E. Landsberg (1981) gave us and overall picture for the interpretation of city climate and to the easier 

understanding of its element, such as comparison of macro and micro synoptic atmospheric situations, the 

measuring opportunities of city climate. It provides a detailed description of city air properties, about radiation 

influencing coefficient, together with the relative and absolute extent of those, and negotiate the circumstances 

of heat island formation, and touches on the legality of the circulation of urban air, and the cloud formation. 

Lutz Katzschener (1984) likewise the international expert of city climate, but his contemporary works eminently 

concentrates on the interdependences of the renewing energy sources designing and the climate changes. 

He helps the technical side of territorial designing with regional and municipal level climate maps, but his 

researches maybe useful for urban citizens and for tourist at the same tie. His geographic information system 

model calculations may be extended for suburban and rural like reliefs. 

The target territory of the researches of A.J. Arnfield (2003) are the legitimacies of micro and mezoclimatic 

phenomena, with the supplementation that he deals with issues which,-although indirectly- but greatly affects 

human health. the albedo of urban buildings have a direct impact primarily on the physical trait of the air of the 

city , but they strongly influence the heat traffic of the flats ,moreover also the lights supply of the street.  

This latest could be especially important in the case when the elements of infrastructure have high albedo, in 

other words, they reflect large portion of the incoming light, damaging the sensitive human eye health. Physical 

aspects are other functions of the body, which give rise to difficulties, the temperature of the air, its humidity 

content as well as its circulation characteristics which are worth mentioning due to air pollution. 

The subsequent significant literary sources for this note are known for the science of geography, which cover 

the impact of all geospheres to human lives. Of course, these sources basically - did not put to the fore -the 

examination of the relationship of mandom and the given geosphere from health perspective, but they describe 

the individual distinctiveness of certain geographical zones, and their operating laws. Suitable for the logics of 

the geosphere I negotiate the brief presentation of the authors and the connecting literature which fits to the 

topic of the subject. ―Stress sources‖ which may be connected to geology , primarily derives from structural 

movement and from the amount of the natural background radiation, of course we must not forget about the 

water base loaded by arsenic – what, unfortunately, is still enjoying its actuality , but with the mining of mineral 

sources and the connoting environmental load- the role of antrophogen effect are valorised. 

The most important concerning discipline of geology is the tectonics. In the case of an enlargement of a given 

municipality we have to count to the impacts of deep geology items and surface formation changes. 

―The object of the construction geological researches is to discover what kind of metamorphosis, displacement 

happened in a given territory, in a consequences of what kind of resources and what time did they happen. A 

practical need has given rise to the birth of the science of tectonic: raw material research and production. Mining 

is unimaginable without structure geological skills, which are indispensable in the most recently expanding 

environmental geological researches. „ (KONRÁD-BUDAI 2010). 

A deep geological characteristics of a given area, in many cases, may result in unpleasant surprises in the form 

of earthquake or post- volcanic operation (CO2evaporation or Rn upwelling). 

On a basis of such aspects Hungary belongs to the fortunate countries since devastating earthquake have not 

happened during the course of its 1000 years long history. 

According to our experiences so far quakes occurring in Hungary those may be perceived by the population, fall 

into a small range ( 4-4,9M) and very rarely to medium range 

(5-5,9M) An earthquake that made stronger devastation than the magnitudes of 6 (on the basis of the Richter 

scale) was describe for the last occasion in 1763. in the field of our country. (ANTAL 2011) 

The most significant researchers who deal with the relations of the municipalities and the tectonics, are 

primarily known from Anglo-Saxon literature. In this approach not only the deep structural relations are 

mentioned, but on the basis of construction geology both the chemical and psychical characteristic of the 
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significant near-surface layers stand in the focus of examinations. .(BOON KONG et.al. 1990, BLAIR et.al 

1979). 

Most of all physical characteristics are important during the determination of the municipal relations of the 

weight-bearing soil and the strata, since these upper layers basically determine the limits of construction 

geology. Identification of morassic or surface movemental layers and their suitable treatment are indispensable 

for the sake of the creation of person and property security. SZABÓ et.al. 2007. Unfortunately, in several cases 

the physical limits of upper layer only occur after and upgrade installations, such as non-adequate founding and 

the selection of incorrect size of object. Global climatic change, and extreme weather event further enhance the 

probability of the creating surface movement proceedings at hilly or mountainous areas, or rather riverside 

reliefs with high shore walls. (JONES 1998) 

Surface movements induced by human activities means a serious danger for human living space, however most 

of them are predictable in advance, thus the method of defence could be started before the disaster has occurred 

onset. 

Topographical features and the documentation for subsurface mining activities for the time being did not 

became final ( in the law), in turn in many settlement of our countries they mean well underrated hazard. The 

year of 2010 with its extreme rainfall amount has created spectacle river and shore loess wall , or rather roadside 

ramp disruptions. Other slip phenomena luckily did not result in personal or property damages, however with 

the strengths of 3-4 according the Richter-scale definitely serious situations of halvaria would have been 

developed. 

The situation would have been worsened by the caving phenomena of hollow of mine field , or the slumping- in 

of the underground line system of historical settlements. Subsurface cavity excavation of sounding for this 

reason should have been constitute the basic of every settlement organising and developing serving plans, 

together with the structure geological and morphological expertise opinions. 

Noise and vibration and light maleficences those are caused by human activities is the subsequent danger factor 

which affects settlements although the latest may be ward off with the doors and window and darkening that are 

planned to the farer point from the source of the noise. In many cases, unfortunately, the situation is not so 

lucky. Negative effects cause by noise and vibration may be reduced exclusively with serious technical 

investments, to a lesser level, but in the absence of this, they mean substantial health risk in the loaded 

environment. (BAROS 2012) 

Other phenomena which could not be taken up with organoleptics, which may be insidious causers of some 

diseases of karciogen origin may be classified among threats which are lurking municipalities. In the territory of 

our country in relation to its extension, it possesses a high ratio of tectonic units compares of the average, which 

relate to each other with dense breakage network., or rather the microdisks themselves owns very low thickness. 

Eminently along the fault (breakage ) lines or as a result of post – volcanic operation growing gas updraft may 

appear, which may have significant radon content, or rather some formation types may possesses increased 

radioactivity.GOFMAN, FISHER 1982). 

For the present time we have a restricted provision of field measurement order to detect local radioactive 

background radiation. Heavenly danger that is similar to background radiation is the proven harmful radiative 

characteristic of high voltage telecables, in a reduction of what danger we only may reach result with insulated, 

underground wires. From this point of view larger municipalities and cites are in a significantly favourable 

position, since communicator conveyer infrastructure of high voltage and – as a result of high built up- 

predominantly runs beneath the surface, in the contrast suburban parts, and minor municipalities have to bear 

the unfavourable health impact of lined space parts. 

Consequently, the object of the minute is the presentation of danger elements which are important from the 

aspect of settlement designing and governing, those are analyzing the physical and health limits of human living 

space, and raise designers awareness to the necessity of defence and averting. For the time being, settlement 

designing documents, targeted strategies do not handle diligently the natural and man-made limitations of 

geographical sphere. 

A fact – which is welcome, but at the same time was based on need, -, that nowadays there is and increasing 

demand for uncovering risk, which are caused by different phenomena of the narrower and wider environment, 
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and may have significant influence on the achievements of economic sectors. (Food and energy supply, 

transport , communication, diseases) 
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Chapter 2. The impact of cities on the 
geosphere 

In this chapter, we will generally describe the negative effects of human activities on a certain geosphere. The 

chapter addresses the question of ratio between a particular settlement structure, size and concentration of the 

various sources of pollution, and also questions what is the geographic distance which separates a village-like 

landscape from an urban region, in terms of stress. Of course, these sources of pollution exist in not only in the 

physically visible range, but a kind of "silent killer" threaten our quality of life and their effects derive from any 

geosphere. Commonly mentioned the natural contaminant effects from different geospheres. 

1.  The relationship between human activity and 
nature 

The most important objective of advanced societies is to preserve the irreplaceable and unrepeatable values of 

the human race. This task is equivalent to the protection of nature. In the eighties, the concept of sustainable 

development is emerged: 

"A kind of development that meets the needs of the present without compromising the ability of future 

generations to meet their needs as well." (United Nations World Commission on Environment and Development 

in 1987) 

Nature is not only theoretical value, but also has economic supporting capacity. The impact of human activites 

on wildlife is growing since centuries. On the Earth‘s geographical rind, we have three external spheres, the 

inanimate natural components of geosphere, wildlife encompassing biosphere and the man-made and maintained 

noosphere. The spheres are in constant motion and exchange, and complex and highly efficient energy transfer 

relationship with each other. The geosphere is made up by inanimate elements of nature, which has three parts 

the lithosphere (solid crust), hydrosphere (water sac) and the atmosphere (atmosphere). The pedosphere is 

formed at the border of geosphere and biosphere, the various system of ground cover. The biosphere is 

represents the living nature, the noosphere represents the human spirit and includes artwork created by the 

society. The relationship between nature and biosphere, was examined by József Ángyán, who wrote the 

followings: "The nature protection is a part of nature preserve, that is a way of biosphere’s human use, it 

provides sustainable profit level for the current generation and preserves the natural resources and the 

potentials of the systems, in order to meet the future generation’s needs and aspirations. Institutionalized social 

activity with the aim of living and non-living natural exploration, conservation, and science-based maintenance 

of values. It’s range of activity covers the sustainable use and management of the natural state of the 

environment, the conservation, restoration of structural and functional attributes, and the betterment of the 

natural environment as well." (ÁNGYÁN etal.2003) 

1.1. Types of landscapes 

Based on anthropogenic (human) activities: 

• Agricultural landscape 

Typical to the agricultural activities, mainly for arable plant production. Cultivated lands, characterized by 

plots geometric arrangement, the so-called matrix (the largest continuous landscape elements, which include, 

and surround the rest of the landscape). In addition, forest patches, grasslands, linear facilities and small rural 

settlements made the landscape varied. In Hungary, the central lowland landscapes belong to this type of 

landscape. 

• Gardening landscape 

It‘s characteristics are similar to the agricultural landscape, but it‘s character is defined by gardening crop 

cultivation, such as fruits or vegetables. 

• Forestry landscape 
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Various forest managements going on at that area. Clearing meadows, roads, valley bottom meadows and 

small settlements are appearing in the landscape. The matrix is composed of forests. In Hungary, Bükk 

Mountains, Mountain Zemplén are belongs there. (Figure 2.1.). 

Figure 2.1. The border of forestry and gardening land (Eger, Bükk Mountains – own 

picture) 

 

• Industrial landscape 

The industrial facilities are determinant in both landscape and environmental effects point of view. Man-made 

facilities may only share 10-15% of regional present, but the emission of pollutants from factories have it‘s 

impact on the whole landscape. The industrial buildings, waste dumps, mine pits and industrial activities 

related to the infrastructure, give an industrial nature to the landscape. The industrial area of Borsod reflects a 

typical industrial landscape (Figure 2.2.). 

Figure 2.2. Industrial Landscape (Borsod industrial area, Mályi-own image) 
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Characterized by the specific relationship of nature and built environment. The attraction is given by the 

natural landscape endowments, people usually temporary benefit for hospitality, buildings established for 

recreating. The built environment is more or less adapted to the natural conditions of the Landscape, and it is 

intensive in certain periods of land use. Hungary‘s most popular holiday resorts are belongs here like the 

Balaton, the surrounding of Lake Venice and some parts of the Mátra. 

• Urban landscape 

Different from the resort landscape, the natural beauty of the landscape, recreational suitability of the 

formation does not play a role. In the urban landscape the construction basically fills the function of 
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workplace and residency. In general, integrated areas are urban landscapes, in addition to the characteristics 

listed, large built-up areas dominated. Budapest and its agglomeration illustrates this type of landscape. 

2. The problem of urbanization 

Nowadays, modernization has increased dramatically. As a consequence of the social changes and 

transformations. The scientific discoveries and the rapid development of technology will change our daily lives. 

Due to the effects of globalization and civilization, positive developments can be observed. The rise in the 

standard of living and the increase of life expectancy, mean rapid growth of world population. The population 

growth increase the size and the number of cities. Today more than half of world‘s population live in cites. The 

growth rate of urban population is responsible for the world population growth. The density of settlement 

network sometimes led to a linked city system. Today the natural balance of human settlements and their 

environment is deteriorated. The suburbs are no longer able to meet the conditions of social requirements. The 

city is increasingly loses its traditional appearance often blurred it‘s boundaries. Sometimes the city is almost 

merges with the landscape, it forms an urban landscape. A strange phenomenon is observed that the size of the 

natural area drastically reduced in favour of urban areas. However, in all aspects the size of today‘s settlements 

exceed the historical dimensions. Only complex urban planning can meet the today‘s demands which has 

inherent limitations. 

2.1. Types of settlements 

The settlements have several functional types, VÁTI classified them according to to different aspects. The 

classification can be based on the exploitation mode, the location, layout, economic recovery, population, etc.. 

The settlement is a spatial concentration of the people, the way of life of human society, the natural conditions 

and characteristics, socio-economic phenomena and interactive aspects. Every settlement has special and unique 

characteristics, meanwhile some large areas have common characteristics as well. The settlements are specific 

points of population concentration, which kept together by the trio of production, distribution, supply and 

administration. 

Scattered settlements:  the residential and workplace function have a spatial unit. 

• Homestead: line farm, farm bush 

• Major: business centers, residential and hote 

• Farm: mechanized, specialized residence for farming 

• Ranch: residential specialized for extensive livestock production 

Villages:  usually related to production of raw materials, directly related to the nature, have economic functions. 

• Agricultural villages 

• Fishing Villages 

• Tourism / recreation settlements 

• Mining and industrial villages 

Cities:  central, have function of affecting other settlements 

• World Cities 

• Cities with national importance 

• Trade and sales centers 

• Industrial Centers 

• Agricultural towns 

• Cities with other non-productive function 
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2.2. Characteristics of urban landscapes: 

• Large built-up, sheathed areas: The multitude of houses and the asphalted parts of it, change the picture of 

the environment and local conditions. Green areas are decreasing due to the built-up. 

• Industrial areas: The mass of the jobs created for activities linked to human production. 

• Transport infrastructure: road networks, logistics centers. 

• The space taken by power transmission lines: related to the communication infrastructure. 

Services used for human activities, comes with formation and management of pollutants. Urban water 

management also has an effect on the environment, especially on water quality. The major part of piped water 

obtained from ground water and surface water, with the help of public utility weels. A large amount if 

wastewater is produced due to the city life. Releasing inadequately treated municipal and industrial waters into 

rivers, and the lack of wastewater treatment plants, cause the contamination of surface waters. With the use of 

municipal solid and liquid landfills, we can reduce the environmental impacts, as the properly controlled and 

isolated waste means fewer risk to groundwater. Dangerous substances infiltrated into the soil through the 

broken surfaces which was created previously by improperly dumped waste. Illegal waste dumps cause serious 

problems, which are usually generated directly by human activities in the nature. 

The city‘s air pollution increases the cloudiness rate, fog prevalence and decreases sunshine duration. The high-

rise buildings have a major influence on wind conditions. Streets in the wind‘s direction cause channel effect 

which may enhance air movement. Overall it decreases wind speed, which slows down the rotation of the city's 

air. Such environmental endowments increase the likelihood of the formation of smog. The precipitation flows 

down quickly on covered surfaces, so it‘s reducing the evaporator capacity. In non-covered areas intense 

infiltration is more likely. The rain burdens the surface waters through the sewer system, and does not reach the 

ground waters. The coverage of the surface changes the conditions of underlying ground water and air, through 

this it can change the path and quality of under waters. 

The urban growth due to population growth, increased urbanization, the energy needs of the area and the 

transportation development all contribute to the fact that mankind‘s direct land use is increasing. This means 

that more land is taken from the nature, biology habitats are harmed, living spaces are getting cut or lost 

completely. Human land claims have far-reaching consequences. The large land claims can be observed mostly 

in deforestation. The forest as a complex form of community life, a priority area of environmental protection. 

Because of deforestation: species can disappear, increased erosion, changes in temperature and light conditions. 

With the coordination of logging and planting today we can keep some percentage of the level of forest cover, 

the extinction and illness of rare wood species can cause serious problem to the condition of forests. 

2.3. The effects of micro-climate 

The sun warms the surface of the Earth and built environment first. The surface absorbs only a part of the 

energy, the other part is reflected (reflections), then as the effect of heat radiation the air gradually warms up. In 

settlements, especially in cities, this process slightly amends. 

Between the urban built-in areas and the surrounding natural surfaces significant temperature difference can 

occur, the difference is affected by the size of settlements. For urban construction concrete, asphalt, bricks and 

stones are used, which can store the sun's energy. Air temperature is depending on the surface characteristics 

(color, material). The temperature of the cities is higher than the periphery. The replacement of green areas and 

wetlands with artificial surface, allows the formation of heat islands. The evaporation from water surfaces and 

plants are different from their surroundings. In the absence of moisture solar energy entirely devoted to heat the 

artificial surfaces, so it absorbs much more heat than natural environment. When the hot air takes off, a kind of 

warm thermal envelope will be created over the city. This phenomenon does not cease even at night, so the 

accumulated energy is radiated, mitigating cooling. This temperature excess is called the urban heat island. 

Causes of the heat island formation include growing population, the level of air pollution in the city or the city 

structure (Figure 2.3.). The effect of the phenomenon is that the city is almost always a few degrees warmer than 

the periphery, the difference can reach the 10-12 degrees at night. The hottest points are the city center, large 

factories and power plants areas. 

Figure 2.3. The causes of the formation of urban heat islands (own picture) 
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Population it can be shown in settlements with over 1,000 inhabitants 

Air pollution anthropogenic heat sources 

Urban structure hydraulic conductivity increases; airflow limitation built-in areas 

Surplus energy the heat capacity of the surface; lower albedo 

Little green space natural evaporation reduces 

Weather conditions doldrums and anticyclonic conditions 

In order to reduce the summer heat load the solution may be the construction of wind tunnels and installation of 

dense vegetation. About 150-200 square meters of greenery can reduce the local maximum temperature by 3-4 ° 

C. In the shade of the tall vegetation buildings and the soil are not able to warm up. In addition the vegetation 

emits water during photosynthesis which cools down the environment during evaporation. The green areas bind 

dust, reducing the greenhouse effect at the site. Overall, we can say that temperature can be reduced by 6-8 ° C 

at the local level. (OKE 1973). 

The problem of urban air pollution, such as outdated heating, transport and pollutants emitted by industry creats 

a tegument over the city which determines the local temperature and humidity conditions. As a result, the 

temperature of urban living is 6 ° C higher compared to the surrounding natural areas. The urban microclimate 

affects the radiation balance and the amount of precipitation and evaporation, so it affects the hydrological cycle 

as well. As a consequence, the annual rainfall in large cities can be higher with 5-10 percent compared to the 

surrounding areas, and the difference may even reach 30% (GEIGER et al. 1987). The air temperature located 

above Cities may increase by 4-7 Co and the evaporation value may be 5-20% higher. 

Cities can be interpreted as energy islands, since they produce heat, which will raise the temperature of the air 

and change the evaporation conditions. In winter, the snow falling on the city melt away quickly. The process is 

accelerated by the use of various chemicals, such as deicing agent (sodium chloride, magnesium chloride). 

The negative impact of sodium chloride on the environment: 
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• Co rrosion 

• Destruction of crops 

• Soil contamination, which causes a reduction in soil fertility 

• The water - and especially the groundwater drinking water - contamination 

De-icing materials form a tincture with water which has a lower freezing point han water depending on the 

material, so it can stay in a liquid state to the freezing point. The most frequently used tincture formed by the 

road salt starts to freeze around -7 Co, meanwhile the calcium chloride stays in a liquid state until -25 Co. 

During dissolution calcium chloride produces intense heat, and it can absorb more moisture than its own weight, 

so this is the most effective solution for winter de-icing. It needs less time to melt a larger amounts of snow at a 

lower temperature than other materials (Figure 2.4.). 

Figure 2.4. The necessary amount of calcium chloride (own picture) 

 

When scattered on roads, sidewalks calcium chloride effectively melts away ice. It is less harmful to plants, and 

it is much more long-acting than sodium chloride, as well as it can be used on substantially lower temperatures. 

Calcium chloride can also used as a fertilizer, and therefore it has no adverse effect on the plants, and the 

required quantity is a fraction compared to road salt. 

As the consequences of urbanization population density increases and traffic increases, asphalt or concrete 

pavement, sidewalks, and buildings spread which inhibit infiltration. Built-in areas compared to peripheral areas 

show significant differences in hydrological characteristics (Figure 2.5.). The paved surfaces affect water 

infiltration into the soil, and the runoff rates of evaporation. Due to the increased hydraulic conductivity 

stormwater drains quickly in built-in areas, which limits the water supply of green spaces. Beside sewage load 

deterioration of the water quality can be expected which involves the change of the environmental and the 

ecosystem, including the loss of biodiversity as well. Moreover, these effects do not end at boundaries of the 

cities, but also affect nature far beyond. 

Figure 2.5. Strong built-in area (Vienna) (own picture) 
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2.4. Environmental stress and the Green Cities Index Index 

Natural and synthetic (man-made) environment are interlinked. U.S. researchers have developed 

Environmental Stress Index(ESI) that measures the environmental impact of cities. 

The cities are classified by five criteria and ranked on 1-5 scale: 

1. change in population 

2. air quality 

3. water quality 

4. wastewater treatment 

5. permanent toxic emissions 

1. Change in population: they score the population change over the past 10 years. Cities with stagnating 

population are in low classes, and cities with growing population, depending on the pace, are in higher 

classes. 

2. Air quality: the limits are laid down in comparison with the U.S. Environmental Protection Agency. 

3. Water quality: quality of drinking water is evaluated according to regulations in the U.S. In case of water use 

the rate of renewable water resources and the actual proportion of water used is examined. 

4. Wastewater treatment: based on the rate of wastewater treatment and the actual volume of waste water to be 

purified. 

5. Permanent toxic emissions: classification happens by the amount of toxic substances per capita. The 

compounds are determined by the catalog published by the U.S. Environmental Protection Agency. 

The Green Cities Index (1992 CUTTER) method is ranking the U.S. cities into 24 elements in 8 groups (Figure 

2.6.). The method also includes the factors of environmental stress index. 64 U.S. cities were examined with this 

method. 
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Figure 2.6. Green Cities Index (CUTTER 1992) 

 

The Siemens and the Economist Intelligence Unit also conducted research under the name of European Green 

Cities Index. They analyzed data from 30 European capitals using specific indicators, which are classified in 8 

categories (Figure 2.7.). The research has great importance, since more than half of the world's population, live 

in cities. This fact aware importance since urban activity is responsible for over 80% of the greenhouse gas 

emissions. The industrial activity, energy supply and transport are all take place in the settlements or its 

immediate environment. Growing urbanization has a negative impact on the environmental situation, however, 

the study draws attention that due to the concentration of population in cities positive interventions has 

significantly positive effect. It is therefore important for the development of eco-cities to approach sustainable 

development. 

Figure 2.7. European Green City Index (Siemens)(Cutter 1992) 

 

The research carried out in thirty countries showed a different picture of the cities, but trends can be observed. 

In the examined cities the emission of carbon dioxide was below the average defined by the European Union, 

but third of the population used car to go to work. The rate of the use of renewable energy was low, and the rate 

of water use and the proportion of selective waste collection can be improved (Figure 2.8.). The study notes that 

environmentally conscious lifestyle-related enlightenment and assistance is ofter poor. 

Figure 2.8. Ranking of European Green City Index cities (Cutter 1992) 
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3. Summary 

In this chapter we studied the environmental impact of the settlements. Human activity affects the nature that 

surrounds us. The biggest problem in the mean use of fossil fuels, which are designed to alleviate the growing 

energy demand. When carbon dioxide, carbon monoxide, methane, nitrogen oxides, sulfur dioxide and freon 

getting into the air they disrupt the greenhouse effect of the earth. 

Industries based on energy-intensive machines, the spreading of systems using fossil energy generating electric 

power, transport motorization, heating, cooling, processing, transformation are all huge energy consumptives. 

Based on crop production, human and animal labor, uses renewable energy based on crops over the past 

centuries. Today, the modern management and farming uses more energy than it gives to the product. For all 

this we use fossil fuels. As a result, a higher yield can be achieved. The occurring population growth puts 

increasing pressure on the natural environment. The size of urban man-made effect changes by settlement types. 

The population of settlements and the caused natural variation are in conjunction with each other. The city life 

goes hand in hand with energy-intensive life which is reserves at the expense of supplies produced and stored in 

the biosphere which is associated with environmental pollution. Humans release carbon dioxide, carbon 

monoxide, methane, freons, nitrogen oxide, sulfur dioxide into the atmosphere. Beside air pollution, soil and 

water pollution are also significant. Countries and various international organizations (United Nations, Kyoto 

Protocol) regulate and controll these emissions. Society organizations such as Greenpeace are also committed to 

fight against climate changes. As well as they are committed to fight for sustainable efficient power 

management and farming. 

3.1. Questions 

1. What types of landscapes are distinguished? 

2. What types of settlements are there? 
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3. What are the characteristics of urban landscapes? 

4. What is a heat island? 

5. Which de-icing materials involves less environmental nuisance? (sodium chloride and calcium chloride) 

6. The environmental stress index ranked according to what criteria? 
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Chapter 3. Municipality infrastructure 
elements assimilation to 
geographical environment 

Faulty adaptation to natural facilities may be observed in the case of several settlements (inconvenient settling 

of sliding, moorland, and inland water relief). In its secondary form, improperly executed infrastructure 

development and the rise of the conflict between geographical endowment and mining; also seriously endanger 

inhabitants (construction-geological controversies of basic infrastructure, aggressive chemical reaction of 

subsoil waters, building in territories which are prone to superficies movement etc.) This chapter aims at 

determining all of the more important classes of hazards, as well as several valuable and bad examples are 

mentioned here in order to understand the phenomena. 

1. Levels of environmental impacts 

The expression, infrastructure, most of all, carries technological content, nevertheless it is the most frequently 

used and the most controversial concept of modern economy development. It is a word of Latin origin; in 

Hungarian translation it means base construction, substructure and foundation. Its logical meaning is the 

following: the basis, the antecedent and the precondition of forming, evolving and developing something. 

Principally, the ―interrelationship‖ of man-created infrastructure and the natural environment has given rise to 

conflicts. 

Harmful environmental impacts may appear in divergent orders of magnitude and may be handled accordingly, 

on territorial levels. On global level, it is about impacts which endanger the Earth as a whole, as an example: 

contamination of world oceans, cutting out of rainforests, which give oxygen and absorb carbon-dioxide, the 

emission of carbon-dioxide per capita what however is still powerful but seems to reduce, along with the 

exertion of fossil energy sources. Since these problems are exclusively interpretable on the whole of the earthly 

ecological system, their management is only feasible with global interventions and international compromises. 

(MEGGYESI 2006) 

The significant majority of environmental damages appear on regional level, notwithstanding their effects are 

also perceptible in larger region. Acid rains, contaminations of rivers, lakes and underground waters belong 

there, which may restrict the development of significant areas. The local or in other world, municipal level is the 

level of the environment impact handling, since all pollutant source can be found in the territory of one of the 

settlements. The motto is still relevant today, according to which ―Think globally, act locally‖. 

However, beside the condition of the natural environment, many local reasons may be liable as well for the 

environment impairment. Such local reasons are: - local transport, inefficient waste disposal, problems derive 

from dense build-in statuses, air impairments of out-of-date heating systems, together with the building-in of 

green areas. The management of those problems requires intermunicipal, or state role-taken) in many cases. 

(MEGGYESI 2006) 

2. The environmental consequences of urbanization 

One of the characteristics of urbanization is the huddling together of the relatively large number of the populace 

in a relatively small region. Production, provision, and consumption, which happen in the course of the nature 

resources requisitioning, result in the formation and managing of contamination. More than half of the Earth 

populace live in cities. It is important in being aware of the fact that urban activity is responsible for more than 

80 percentage of greenhouse effect gases emission. Industrial activity, energy supply and transport, one and all 

supervene in the municipalities or in their direct environment. 

The characteristics of surface coverage are of prime importance in the analysis of the environmental relations of 

a municipality. Most part of the soils of a city is covered by solid coverage, which alters the water flowage or 

infiltration. In non-covered sections more intensive permeation is potential. Rainwater load surface waters 

through sewerage system, and do not reach subsurface waters. The coverage of the surface transform the 

relations of the subjacent groundwater and the subjacent air, while through this it may modify the way and the 



 Municipality infrastructure elements 

assimilation to geographical 

environment 

 

 18  
Created by XMLmind XSL-FO Converter. 

quality of the groundwater. (FÓRIÁN 2007). Ever-growing urbanisation has a negative impact on environment 

conditions.(Figure 3.1.) 

Figure 3.1. Overall Figure of municipal contaminating sources (own picture) 

 

3. Heat islands 

Significant temperature disparity may emerge between built-in areas and surrounding natural waters, this 

difference is influenced by the magnitude of the settlements. Concrete, bitumen, brick and stones are used for 

building cities, which are capable for storing long-wave energy that derives from solar radiation. Air 

temperature is dependent on surface properties (colour, material), relief location and irradiation duration. 

Temperature is usually higher in inner-city areas than in external sections. The transposition of green- and 

water-covered spaces to artificial surface may be the major causer of evolving heat islands, since the 

evaporation of water surfaces and plant life result in significant climate modification impact, what appreciably 

reduce in cities. In the lack of humidity, solar energy is fully devoted to heat artificial surfaces, thus those 

absorb much more heat than the natural environment. 

A sort of warm „heatshell‘ has arisen above the city when warm air lifts. This phenomena has not terminated 

either when night comes, since this time the accumulated energy is exuded and slackens cross-ventilation. This 

temperature plus is called urban heat island. The reasons for heat island evolving may be for instance: increasing 

build-in situation, the measure of air pollution or the disadvantageous city structure. (Figure 3.2.) 

The consequence of this phenomenon is:- it is always some degree warmer at downtown than in peripheries, this 

difference in some cases may reach 10-12 degrees. The warmest points are the territories of city centres, 

factories, power plants. In adverse weather conditions this heat island quasi entrap pollutants, primarily aerosols, 

and with this ‗smoke dome ‗ is forming above the city , in which the concentration of floating substrata may 

multiple of the ‗smoke dome‘ that floats over external areas. The huge ―smoke-fog train‖ – that evolve to the 

effect of the wind- may move away even 100 metres and may pollute agricultural areas or other settlements. In 

our country, the location of Pécs is favour for ‗smoke dome‘ evolving. Stable aeronautic condition is formed 
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relatively easily above the city that lies in a basin - which in an extreme case may lead to the formation of the 

2800-3000 metres high ―smoke dome‖, which begins at 200-300 metre high. The extended proportion of 

respiratory or carcinogenic diseases may be the consequences of air pollution. Soil contamination is twice a 

greater degree in towns than in rural municipalities, since the factory plants - which contaminate the soil with 

heavy metals and chemical industrial raw materials - usually may be found there. 

4. The role of the continuous air exchange 

The cross-ventilation of a certain settlement also plays an important part in the formation of air quality. The 

climate-strategy based city development and reconstruction contribute to the improvement of air quality. The 

measure of cross-ventilation and its annual frequency are determined by many coefficients such as: regional 

wind terms, hills and mountains, the type and level of built-in situation, the width and direction of roads. The 

so-called fresh air bringer breeze is extremely important in the ventilation of the city. It is such a thermally 

induced local wind move, what is brought about by the pressure gradient that was raised by the energy 

household deviation of the city and its surroundings. Its relevance lies in the following: it provides the exchange 

of the air above the city even in windless weather. According to estimations, its horizontal extension is a couple 

of ten metres; its annual prevalence is 10-20 percentages. In order to reach its positive effect, the existence of 

ventilation corridors and a slight emission density is the place of fresh air formation are necessary. Ventilation 

channels may be green corridors, city parks, river beds, roads, permanent ways etc. 

The role of the mountains also manifest itself in the formation of the so called mountain –valley wind. These 

mountain-valley winds compose the part of the day- wind move system. The role of the mountains manifest 

itself in the so called mountain –valley wind. 

These mountain-valley wind compose part-of-the-day wind move system. This wind blows upwards along the 

axis of the slopes and valleys daytime (valley wind), and blows downwards at night-time. (mountain wind). It 

emerges in calm, clear weather. Valley wind is brought about by the temperature difference between the heated 

air that has arisen along the slope and the free-circle air that evolves at the same height. It is the most significant 

in south-slopes during strong irradiation. Mountain wind is formed by the north cooling down of the soil, and its 

strength is smaller than of the valley wind. 

The topography of a town has stream modifying influence. In built-in areas wind speed is dependent on the 

connection between the wind direction and the directivity of the streets and buildings. If in the urban block the 

long rows of building are perpendicular to wind direction, windless, sheltered zones may evolve among the 

buildings. In those zones, wind speed is only the fragment of the speed level over the roof level. If the building 

blocks are parallel to wind direction, the wind blows through the gaps among the buildings, and along the 

streets, and in this case wind speed may merely be reduced by the minor speed- reducing effect of friction with 

buildings. The effect of high buildings may be dual. If the row of high premises locates in the weather-board 

section of the city, it blocks the wind. On the other hand if buildings are scattered on divergent areas of the city, 

wind flow may be geared up significantly. (SZEPESI-TITKOS 1996; REICHHOLF 1999) 

Of course wind courses and cross-ventilation also have unfavourable kickbacks, as it can be experienced in the 

village of Berente, near to Kazincarcika. Some years ago this village ―enjoyed ― most part of the environmental 

load emission of the BorsodChem Inc. and the AES Borsod Energetic Ltd. 

Figure 3.2. The contamination of the BorsodChem Zrt spreads toward the village owing 

to the ruling wind direction of Berente (Own editing) (Source: GoogleEarth) 
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5. Inversion air stratification 

Similarly to windless periods, inversion is unflattering from the aspect of the spread and becoming diluted 

process of air polluting substrata. Inversion stratum is the stratum, that is warmer than the subjacent stratum. 

This inversion stratum hindrance natural air circulation and the uprise of near to ground air layers. The 

denomination of this phenomenon derives from the following: the temperature gradient of air layers is reciprocal 

(inverse) of the normal, and in normal case cooler air layers are overhead warmer layers. If the inversion layer 

lies below 700 metres, its influence is dangerous, and below 300 metres it results critical situation. Relief and 

built-in status cut down wind speed. As a consequence of harmful turbulent effects substrata of high chimney 

emissions have got back to terrestrial air layer before it would have been diluted. 

Cloud and fog play an important role in the formation of inversion, since they prevent the warm up and the 

upbringing of ground surface (terrestrial) air layers. (HEVESI 2006) 

6. Other municipal infrastructure development 
influencing natural assets, phenomena 

The evident, economy and constructions influencing phenomena of natural environment , such as relief, 

hydrography and climate, characteristically occur in settlements. The effect of these phenomena may be direct 

or indirect, which have to be taken into consideration at settlement designing. The effect of diversiform and 

divergent dimensional surface forms most of the time is indirect, that is they prevail merely through the climatic, 

or rather hydrologic processes that they have influenced earlier. (LOVÁSZ 1982) 

One group of direct impacts - that may be linked to relief - is of urban aesthetic, psychological and health 

character. The slopes and roof surfaces of ridge of hills and ridge of mountains and foot of the mountain stairs or 

rather the establishment that have been built there has a great role in settlementscape (settlement picture) 

formation. Slightly sloping plateaus which rise above their environment constitute part of the positive 

―formtreasure‖ (landforms). They usually lie far from noisy city centres, since they are relatively lately 

incorporated in the course of settlement expansion. These positive morphological forms possess own sanitary 

function. In our bigger towns on windless autumnal and winter days, unpleasant smog and fog of slightly some 

ten metres thickness above the surface are frequent. (at Pécs, for instance) Smog and fog relevantly rarely occur 

in mountain ridges and crasts that rise over sole of valleys. The more the relative height difference is, the most 

favourable the situation is. From this aspect, these forms may be preferred in the positioning of such 

establishments and institutions, in the cases of which smog and fog exemption and the autumnal-winter 

sunshine-abundance are extremely important. 

Steeper slopes which belts ridges of hills, nevertheless may have negative impacts as well, namely in the case of 

specific geological construction they move or in milder cases they are slide-dangerous (eg. Miskolc- Avas, 

Dunaszakcső, High shore.) This natural process in more cases is a delimiting and a cost- increasing coefficient 
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from technical aspect. In the latest years it has become fashionable in our cities to build in mountain side with 

city views and hereby taking the additional costs and risks. 

Valleys of dissimilar width and cross-section represent negative relief forms. Complex natural-environmental 

facilities that is forming in them, in many respect are more favourable than the opportunities of steeper hillsides 

or slopesides, however in many cases they rather localize town settling opportunities. Wide, bowl-shaped 

valleys represent the typical areas of the smog or fog formation that has been repeatedly mentioned earlier. 

These adverse effects only lessen if there is a mountain hereabouts and the wind starting from that mountain 

sweeps out the ‗tired‘ air masses. Furthermore these are the water-catchment of surrounding higher areas, thus 

the sole of the valley is often waterlogged, morass, moreover in some cases they carry themselves the risk of 

floods or flash-floods. (Miskolc, Eger, Pécs, or in the flat landscape: Szeged ) (Figure 3.3.) 

Unfortunately the recognition of the problem has not pursued by suitable defensive intervention up to the 

present day, thus in the lack of proper protective works (establishments) they build on flood risk territories. ( 

e.g. Miskolc, Ipolytarnóc.) 

Figure 3.3. Lightning Flood of Tardona stream in Kazincbarcika in spring, 2010 (own 

image) 

 

Lightning Flood (own video) 

There is a high-risk of watering up of buildings in the lowest points of the settlements, which can only be solved 

at excessive costs. In some settlements, after the filling of wetland, stakes were beaten in the ground to built 

there (for example: Eger-Líceum). Areas with high soil water (inland waters) have a different, unhealthy 

microclimate, its residential function is limited, these areas are only suitable for industrial facilities. In case of 

wide valleys, it can often be observed that larger valley marginal band, which is the most suitable area for 

construction, is without the negative side effects of the valley bottoms and the steep slopes. 

In lowland areas, the above described positive and negative macro land form naturally does not validate its 

effects. In contrast, the influence of micro-topography characterized by only a few meter differences above sea 

level and hydrological conditions are amplified. People living along the rivers throughout history knew exactly 

that wetlands are only for grazing, higher lying areas are for arable farming and non-flood areas are for 

videos/Video0013.avi
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permanent establishment. In nature, all topographical forms are separated from each other with slopes. Their 

review is essential in terms of inclination, orientation, length and shape analysis in terms of urban development. 

This should be considered along with valley networks and geological conditions during installations or during 

the design of road reconstructions. Closing road networks to the run of contour lines can greatly reduce the 

burden of cars, buses, etc., and thus reduce noise, vibration and air pollution of the settlement (TÓTH 1981). 

Beside the obvious negative effects on the natural environment it should be noted that the vulnerability of 

society - the installation of less favored areas , and with the development of infrastructure - is gradually 

increasing towards earthquakes as well. This is especially true in large cities such as Budapest, Eger and 

Kecskemét (Figure 3.4.). With earthquake-resistant design and proper preparation the risk can be reduced. The 

seismicity of Hungary is moderate, earthquakes causing less damaging generate approximately every 20 years, 

earthquakes causing significant damage (magnitude 5-6) generate approximately every 50 years. The last major 

(M = 4.9) earthquake was generated 25 years ago in 1985 in Berhida. 

Figure 3.4. The country's third largest earthquake was in Kecskemét in 1911 

(www.kecskemet.hu) 

 

People only recently started to take note of the naturally occurring harmful quantities of radon isotopes, 

exceeding the limit dose with more than ten thousand fold. Radon gas is an intangible, invisible, but very high-

risk carrier geographic phenomena. The primary source of high radon concentration, formulating in buildings, is 

the soil. Radon is flowing from the upper 0,8-3 m – if the soil is homogeneous – into the pore space, depending 

on the permeability of soil. In extreme cases, for example along the fault lines it rises from the deep (eg.: Eger). 

If the rock contains high levels of Ra-226, radon is also expected to be high. Therefore in several countries, 

before construction works begin, the soil is classified, depending on the results they prescribe the required 

protective methods (eg.: radon barrier). But the most basic protection that can be used in every building, without 

investment in almost all geographical conditions, at any time is natural ventilation. (MOSER–PÁLMAI 1992, 

FÖRSTNER 1993). 

Figure 3.5. Possibilities of radon entering a building (own work) 
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radon updraft 

bedrock; soil overload; Sources; well; soil gas; cracks, fractures in the bedrock; updraft; channel; 

shower; trap; windows; crack; components; foundation; plinth; catchment; mine; 

Under mining can be a threat in urban areas. In underground abandoned mining flights the faliure of filling, or 

the technical limitations of the filling can also convert the surface, causing uneven subsidence. The problem is 

complicated by the absence of accurate maps of mines from the XIX. century, so we have no information about 

the underground world rearranged by flooding and firedamp explosions and it can not be ruled out that some 

private owners are not venture out beyond their approved mining site for more profit (for example in Tatabánya 

or Egercsehi.). For example, the VI. site church in Tatabánya sank 1.7 m due to under mining. As the aftermath 

of mining typical examples for subsidence is: the Borsod mining district, especially Bükklába. The underground 

mining activities created a major even up to 4m deep subsidence, putting all surface investment, infrastructure 

development at risk (Figure 3.6.). 

Figure 3.6. Subsidence rate of mining activities in Bükklába (Source: L. SÜTŐ, 2007) 
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7. Green Infrastructure 

The European Union announced a program to protect the environment, because all parts of Europe is 

characterized by a high degree of narrowing habitat and habitat fragmentation. This means a serious problem in 

terms of the conservation of biodiversity. The European Commission as part of their post 2010 biodiversity 

policy deals with the issue of the EU's green infrastructure. The green infrastructure would create links between 

existing natural areas, and generally improve the ecological value of landscapes. The European green 

infrastructure can be created in many ways based on the opinion of the European Commission. The continuity of 

the existing semi-natural habitats have to be improved, acting against the fragmentation and enhancing the 

ecological homogeneity. With this the role of ecological corridors, including landscape protected by the Natura 

2000 program will further be enhanced. Efforts should be made to protect the spread, migration or movement of 

species when creating landscape interoperability. The mobility of organisms can be encouraged by effective 

land-use management methods or extensive support for agri-environmental and forestry programs. 

According to the European Commission spatial planning contributes to green infrastructure: "the best practice 

method to create green infrastructure is integrated land-use planning‖. This can be achieved by strategic area 

development when the interactions between different land using methods are considered in a greater 

geographical area (regional or local level). Strategic planning also provides possibility for the different sectors 

to decide together in a transparent manner and in cooperation with local land use priorities. With the planning of 

land use, infrastructural investments made in sensitive areas can be prevented, so the risk of further 

fragmentation of habitats can be reduced. The possibilities of the linking of the remaining natural areas can be 

discovered, for example habitat restoration can be done at strategic locations or the elements securing ecological 

continuity can be integrated into the new development plan (ecological corridors, ecoislands). (NATURA 2000) 

8. Summary 

The development of municipal infrastructure is fundamentally determine by geographic characteristics in other 

words the most significant geographic factors affecting urban development. The settlements and their 

environment continuously interact with each other, this phenomena in many cases can further be enhanced by 

improperly planned urban structure so that major cities can change the built cultural geographical conditions 

basically. Conceal the dangers and this result a certain degree of comfort space until parallel with the growth of 

cities the altered environmental conditions appear to become more and more important, such as smog, heat-

island, subsidence, flash floods and surface movements. 
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8.1. Questions 

1. What is a heat island? 

2. What is the inversion effect? 

3. List geographic features and phenomena effecting local infrastructure! 

4. List flood-risked areas and settlements! 

5. What is the purpose of green infrastructure? 
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Chapter 4. City climate 

The subsequent important coefficient of the safety, comfort stress-freeness of our dwelling space is the 

presentation of city climate relating meteorological phenomena, together with the expenditure of their 

favourable properties and the reduction of the exaggerated development of their harmful effect in urbanism. 

Now we are living in the era of climate change and energy revolution, in which climate change is not a new 

thing at all, since the period of interstadials during the Pleistocene resulted in a similar degree of warm-up. 

Otherwise, this chapter does not aim at discovering agents which have caused the creation of weather extremes, 

but to demonstrate how we are able to adapt to a growing number of new weather situations in urban 

environment. 

1. General characteristics of city climate 

Settlements have been modifying the substance; structure and energy balance of the surface, or rather the 

composition of the atmosphere, in relation to their environment. Artificial coefficients aggregately define special 

local climate. (City climate). Temperature deviation, which was caused by municipalities, is called to urban heat 

island. Microclimates which may encounter in cities are characterized by mosaic-styles. Streets, squares, parks 

or courtyards all posses specific climate, in which commonalities may be discovered. These commonalities are 

even formularized in the frame of city climate. (SÜMEGHY, 2004). 

Climate has been changing constantly. Since weather records exist, the year of 2010 was the warmest year all 

over the world. Besides record temperatures, the growing number of devastating floods those occurred in the 

first decade of the 2000s, which have caused remarkable damages in base infrastructure at settlements and in 

larger towns in the same way. 

Several generalizations may have been deduced from the city climate researching examinations of the past 

decades, though it has to be emphasized on every account, that larger towns in equal climatic environment have 

specific climates. The geographical location of a city in the given climate zone, together with its size 

(population, territory), its structure, the sort of its economy all have an impact on the degree of evolved climate 

differences. Nature geographical features (for instance: relief location, hydrographical conjuncture, vegetation 

and soil types and so on) may strengthen or weaken climatic relationships owing to anthropogenic reasons. 

Human factors may have been standardized according to the following list: 

• Natural surface is replaced by buildings, impermeable roads, sidewalks, which are combined with drainage 

sewerage systems. 

• The geometry of urban surface is extremely complex, its spatial roughness horizontally and vertically- from 

streets and parks surfaces to divergent roof heights - are very diverse. 

• Substances of sidewalks, roads, and building usually dispose less reflection ability , (albedo) and with greater 

heat transfer property. 

• Heat that is issued due to human activity also could be an important part of local energy balance (industry, 

traffic, heating) 

• Further important factors are heating, traffic, extraneous substances generated during industrial processes, 

such as the amount of water vapour, gases, smog and other solid pollutants (SÜMEGHY, 2004). 

The elementary element of city climate is the so-called urban boundary layer (UBL) which has forming over the 

cities, and the height of which is measurable dependent upon surface rudeness relations. Urban boundary layer 

(UBL) is isolable to layers under and above roof level. The largest portion of urban boundary layer , the base of 

which is near to roof level ,is local phenomenon, and its formation basically (depends) on urban confinement 

formulas and their features. 

Figure 4.1. Overview model of city climate (source:The National Center for 

Atmospheric Research & the UCAR Office of Programs) 



 City climate  

 27  
Created by XMLmind XSL-FO Converter. 

 

The structure and dynamics of daytime UBL is similar to rural boundary layer (RBL), quite apart from that UBL 

is somehow more turbulent, warmer, dryer and even more contaminated than RBL. It is shown in the figure that 

a settlement is surrounded by RBL as a shell, and its vertical extension exceeds the heights of RLB. In the case 

of soft and medium strength wind, the UBL stretches itself out in the form of a ―feather‖ or ―flag‖ over the rural 

(natural) atmospheric boundary level in accordance with wind direction. Thus, this stratum is located beyond the 

city, above the RLB which has developed in accordance with natural surfaces – it is a layer which oftentimes 

carries the attributes of urban air for 10-100 kilometres away. (Figure 4.2.) 

Figure 4.2. Extension of the UBL (Urban Boundary Layer) and its temperature 

relations (own picture) 

 

Nighttime UBL is radically different than its rural tally. Among undisturbed conditions, oftentimes it expands to 

even 300 metres altitude and it is furthermore characterized by relatively strong amalgamation, while in RBL a 

strong inversion stratification is evolved due to the effect of irradiation. Inside UBL, the characteristic of the –so 

called UCL (urban canopy layer) which is forming on roof level- are defined by during the Pleistocene 

proceedings (eg. building, squares, parks-related).(Figure 4.3.) 
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Figure 4.3. The extension and environmental load of urban heat and polluting aerosol 

(source: Lexikon geographie infothek) 

 

2. What kind of problems may have been caused by 
climate change in cities and at surrounding 
catchment areas? 

The peculiarities of city climate raise different kind of problems, which are deepened further by climatic 

changes. It is absolutely necessary to determine, whether these climate coefficients to what extent affect urban 

core areas, or rather catchment areas those are organizing around them. Since double geographical relief is the 

real causer, and simultaneously the endure of city climate phenomena. Several features of city climate are able 

to embitter the life of humans, animals; moreover vegetations who live in that climate, moreover the elements of 

urban infrastructure are exposure to greater employment. The largest issue of the problem lies in the fact that 

what kind of problems are caused for city designing by this special climatic condition. 

3. The problem of urban heat island and city climate 

Urban heat island most of all unfolds in moderate climate belt and has a considerable loading on human body. 

On hot summer days, energy - that is absorbed by buildings, roads, parks - radiate back to the atmosphere, from 

which of course human body receive, too. This heat may concern us not only in free urban environment and in 

daytime hours, but it s effects will be felt even within build infrastructure. (KUTTLER 2004). 

Another weather formation of similarly large significance is the air circulation, which may have a burdensome 

amount for urban population both from temperature and from air pollution aspect, since the overheating air 

together with harmful substances get stuck in the city. First of all densely built downtown districts show this 

phenomenon. 

Figure 4.4. Changes in flow conditions in the function of build-up situation (source: 

ARNFIELD(2003)) 
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In the course of city designing , or rather in the course of pulling down of some areas care must be taken to the 

urban core areas to be open for the sake of the cold air inflow, that is to say mode of construction which is 

parallel to the direction of air circulation is the normative. Along green zones, roads, and territories that 

facilitate air circulation (ventilative orbits) too dense vegetation may be obstructive for air circulation, as a 

consequence of this landscaping must take the all-time peculiarities of air circulation into account. 

Figure 4.5. Cold air flowing conditions through the example of the South-Korean Daegu 

city (source: ARNFIELD(2003)) 

 

Another very important issue of urban climate is the suddenly arrived large amount of precipitation (in one 

square metre, within 5 minutes, 5 litre of water quantum), and the connecting inclination to heal. The gathering 

time of water lasts for a short period due to the high level of build-in situation, and it early overloads conductive 

infrastructure, moreover it may cause enormous damages in the fortune of the city and the dwellers.(HELBIG 

1999) 

Another side of this issue is the long-lasting drought, which is sharpened further by impermeable infrastructure 

elements. This shall cause serious problems in the water balance and the eco-system of the city. It is even 

connected - by making the situation even harder - the high proportion of subsidence of pollutants which are 
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sloshed (washed in) to the urban and to pheri-urban areas soil by the fallen precipitation on the first rainy day. 

The humidity of urban air is another important topic of the city climate phenomena. It is a fact, that air humidify 

is lower in the city, than in external areas, owing to the less proportion of green areas and water surface, where 

evaporation and transpiration is much lower than the usual in peripheral. Less humidity content results in lower 

rate of cooling down at night, since energy is used during vaporization (heat withdrawal) which, in this way is 

already not able to reduce the temperature of the air. For this reason dewfall formation happens much more 

slowly, which results in the formation of higher temperature, pre-eminently higher air humidity values. 

Accordingly, due to urban air, dewfall formation is much less than on peripheries. 

Poor air quality is a serious problem for cities, since issuing point sources of miscellaneous gases and other 

pollutants are present concentrated. Traffic is the largest responsible for this, but home-firing as well as 

industrial contamination are also substantial factors. In the course of inversion air stratum formation, but most of 

all at valley-exposure settlements, emission threshold values well exceed health limit. Preference of particle 

filtering diesel vehicles and vehicles with Otto engines those operate with E85 (70-80 percentage bioethanol - 

15-30 percentage petrol of 95 octane number) shall be a large help in a reduction of such situations, as well as 

the usage of renewing energy sources (excepting biomass). 

Figure 4.6. Air and water contamination formation due to city climate (source: Urbaner 

Metabolismus) 

 

4. Climate change consequences for the cities 

The estimated, predicted effects of climate change even more intensify urban environmental problems 

mentioned in the previous subsection. Average temperature will rise with 2°C degree in proportion to the 1961-

1990 condition that is considered to be a reference value, but at the same time, weather extremes prevalence 

grows. The occurrence of summer and heat days will be triple! Surcharge that has been caused by climate 

change increases the number of mortality and diseases, if infrastructural conditions do not change with sufficient 

measure. 

Elders and youngsters represent the largest risk group, they are followed by women. Heat days - for a short 

period of time – are much more bearable, than heat days for a larger period, however, even the increase of the 

occurrence of prolonged hot periods is prospective. Incidence of drastic temperature rising may carry serious 

health risk even in the initial months of the year. Daytime temperature of +15-20 C degree after the frosty days, 

highly charge our circulation system. Human body is unable to prepare for this. Further ominous forecast is the 

advanced arriving of heat days in the very beginning of April! 
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Overnight temperature has a more important role than any other daytime maximum values, since for relaxing 

and regenerating an appropriate overnight temperature is needed for our body, for this very reason city climate 

shall cause serious problems for city planners and researchers. Moreover extreme heat influences the system of 

drinking-water supply, too. Heat periods which last for a longer period influences the upper levels of soil 

stratum, henceforth it is offered to lead the drainage system deeper than 120 cm under the earth surface, 

depending on soil conditions, since this stratum is less exposed to the danger of warm-up, than the average 80-

120 cm wire level. At water connect-up points of low level, at rarely use wire sections, the warming-up water 

quality shall deteriorates significantly. Consequently, appropriate soil depth not only provides drinking water of 

more pleasant temperature but it has a beneficial effect on water purity. 

5. Defense against the negative impacts of city 
climate 

Let‘s list the malevolent, risky to human health dangers of city climate and the protection modes: 

• Concerning temperature, accessibility to the way of air convection is the chief factor, which may necessitate 

pulling down of districts. Second opportunity is the augmentation of green places – and if possible – the 

extension of artificial water surface. An extraordinary example for green place enhancement is that we make 

roofs and lateral walls green. (Figure 4.7.). 

• In order to evolve suitable indoor temperature, the developing of a lateral wall –cooling system with heat 

pumps provides an excellent alternative, or the solar-powered operated air conditioning equipment, with 

mould decontaminating function. 

• Configuration of an urban alarm system is extremely important, on which : those buildings are marked where 

we can rest in a cool place; the designation of drinking water gaining stations shall signed , furthermore we 

shall get useful advice about how to avoid faints. 

• Reasonable augmentation of the portion of green areas and parks is highly recommended for urbanism. 

• Enlargement of subsurface deepness of the already mentioned drainage system shall become a key problem in 

the decades ahead, where focal depth is relatively large. 

Figure 4.7. Own picture 
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6. Questions 

1. What is the city-climate phenomenon? 

2. In what ways you can protect against the impacts of city climate? 

3. What is the risk of global climate change in the development of city climate? 
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Chapter 5. The issue of urban air 
pollution 

Urban air pollution in its direct form in many cases is intangible for people, since its impacts only occur later, 

and different settlement parts may show different emission values. Despite of these facts, air pollution is a very 

serious problem, and the inadequate installation of settlement may even increase the harmful effects of air 

pollution. This chapter describes – all the most important air pollutants and the unfavourable installation types 

together with good examples. Efforts that were made so as to reduce the emission of traffic would also be 

mentioned here, such as the bioetalon plan or vehicles those operate with electricity generation, furthermore the 

unfavourable domestic condition of the heating period and its possible solution. 

Air pollutants: In the first part of the lesson the enumeration of the most important air pollutants and the 

dissection of their adverse health effects will take place. The sources of air pollutants will be introduced in more 

detail. 

Traffic as an environmental factor: the amount of environment impairment that has been caused by traffic are 

extremely enlarging nowadays. In this section traffic – cause environmental problems will be exerted. 

Urban installation modes: This chapter lists the characteristic urban installation modes of Hungarian cities. 

Environment pollution of households: This part of the lecture is about the environmental loading of 

household. Alternative heating methods - those have been developed in order to reach a less amount of 

environment pollution in heating periods – will be discussed here. 

Alternative fuels: Efforts which have been made in order to reduce traffic emission would be mentioned, such 

as the cars those operates with bioethanol or biodiesel, or cars which operate with electricity as well as hybrid 

cars. 

1. The air pollutants 

Air pollution is one of the types of environment pollution. Every such substance which (independently from its 

origin and condition) gets to the air to the extent that it damages the people or their environment, or cause 

property damage. The clean air contains 78 percent nitrogen, 21 percent oxygen and more eleven kinds of other 

gases and compounds. The pollutants of the air may derive from natural or artificial (antrophogen) sources. 

Antrophogen air pollutants may derive from three basic territories: traffic, energy generation and industry. The 

most important source is the calcinations of fossil energy carriers in these sectors. Natural air pollutants may be 

volcanoes (with sulphur – dioxide and powders), forest fires (carbon-monoxide, nitrogen-oxide, and powders) , 

high winds (dust), live plants (carbon-hydrogens, pollen), decaying plants (methane, hydrogen-sulphide) the soil 

( viruses, dusts) or the sea (salt). (MOSER 1997) 

1.1. The most important air pollutants, their sources and their 
impacts 

The type and the quantity of the emission are dependent upon several agents. Such agents : fuels used for energy 

production or heating, the modernity of industrial production, the level of disconnecting of pollutants, the 

number of motor-vehicles and their technical status, the number of the populace and the climate. Air pollution is 

one of the symptoms of the non-sustainable transport and energy industry. The health damaging impact depends 

on the time of exposition and on the concentration of pollutants. 

Carbon-monoxide, which gets to the air mostly form transport industry (traffic) (beside this, from mining and 

calcinations) may result in weakened concentrating ability or even death. It constitutes carboxyl- haemoglobin 

from the oxy-haemoglobin of the blood. Chronic exposure may leads to heart and vascular diseases and to heart 

attack. 

Sulphur-dioxide, which gets to the air form the calcinations of fossil energy carriers and form the industry 

(sulphur acid production, mining, ore preparation, cellulose manufacturing), principally causes respiratory 
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diseases. Chronic exposure may lead to allergic. It formulates sulphurous acid in the air with water, and then 

sulphuric acid with oxygen what leads to acidic subsidence. 

Nitrogen-oxides issue at nitrogen fertilizer production, at nitric acid production, in traffic and in energy 

production. They primarily irritate the eye mucous. Nitrogen-oxides may impair living organizations through 

stress, while they go into reaction with water they nitric acid is created, - which is the major coefficient of acid 

rains. Nitrogen oxide is the main component of the Los Angeles type smog. 

Dust with different particles sizes (from industry, chiefly from mining, and cement industry, in the course of 

fuel calcinations) they are the causers of respiratory and cancerous diseases. Particles of measuring 0,25—10 

mm are especially dangerous, because of their adhering in the air-cells of the lungs. Depending from the quality 

of inhaled powders, they may result in different kinds of diseases in human bodies. (for instance dust-disease, 

asbestosis, cannabis fever, cotton fever). As a result of their impact on plants, they occlude gas exchange 

openings and this way they hinder plant hydration. 

Figure 5.1. The concentration of dust is increasing due to the cement factory in Miskolc 

(Photo: Zoltán Zelei) 

 

Petrol fuels earlier contained relevant amount of tetraethyl-lead, as an additive, by reason of deterioration 

obstructive, lubricant, octane number increasing role. When octane number rises, fuels will be less explosive as 

a result of pressure, which boosts engine performance. Nowadays petrol doesn‘t contain lead, or merely in an 

infinitesimal amount. 

Lead hardly depletes from human body, and its agglomeration – on long term- may lead to serious nervous 

system or liver damage or liver damage. ( KÁDÁR 1995) 

Owing to agricultural production, beside natural pollutants which get to the air form agriculture, the powder of 

fertilizers and pesticides get to the air. Flue gas gets to the air from services and household primary in the course 

of calcinations proceedings. This contains carbon monoxide, carbon – dioxide, water vapour, soot, sulphur-

dioxide nitrogen-oxide, methane, carbon- hydrogen. 
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Indoor air pollutants: 

• cigarette smoke, which contains carbon-monoxide, dusts, sulphur-dioxide, nitrogen-dioxide (from cigarettes, 

tobacco pies, and cigars). 

• radon: it is a naturally occurring radioactive substance in the soil (it causes lung cancer) 

• formaldehyde ( from new furniture of from blades) it causes eye and respiratory irritation. 

• asbestos -it gets to the house from isolations and it causes respiratory diseases. 

Beside their harmful effect to floral and animal health, they cause significant economic damages, too. For 

example, loss of production increased medicine consumption as a result of diseases or damage of monuments. 

The impact of air pollution to different kind of substance: 

• to metals: corrosion (sulphur-dioxide hydrogen sulphide, dusts) 

• to marble and to limestone surface erosion, discoloration, weathering (sulphur-dioxide, dusts) 

• paints: discoloration, becoming mat ,exfoliation, (sulphur-dioxide, nitrogen-dioxides, hydrogen-sulphide, 

dusts, ozone ) 

• rubber and leather: becoming fragile (primarily because of the ozone and other photochemical oxidants 

2. Traffic as an environment factor 

Traffic is one of the biggest environment protection problems all over the world. The engines of the means of 

transportation are known from the fact that they emit several air pollutant substances, and their bad impact on 

health is proven. Cars, buses, trucks or motorized vehicles are the largest sources of air pollution, which 

evidently relates to health imparity. (Figure 5.2.). Scientific research in the United States of America show that 

in the case of those children who live in high-traffic zones, there are more number of occurring respiratory 

symptoms, than in the case of other children. Moreover a significant number of researches have come to the 

conclusion that pollution caused by traffic may induce asthma at children (MUDRI 1997). When fuel is burned 

by the engine, which maybe petrol or diesel, such particulate chemicals release , such as carbon – dioxide, or 

nitrogen- oxide.These gases are responsible for the greenhouse effect, consequently it is a global problem. Air 

pollution derives from traffic is usually defined by the quantity of the harmful substances. In the Member States 

of the Europe Union traffic is responsible for the fifth part of carbon-monoxide emission. The carbon-monoxide 

emission of the European Union according to branches are shown in Figure 5.3.. Considering the data of year 

2009 the sector which allocate the most carbon-monoxide.to the air is the energy sector. Surprisingly, traffic 

reaches the second prize. Industrial and agricultural processes do not reach the amount of emission from traffic 

in the 27 countries, even when they are taken together. 

Figure 5.2. Smog generated by traffic in San Francisco (Photo: 

http://www.sxc.hu/browse.phtml?f=download&id=709616 ) 

http://www.sxc.hu/browse.phtml?f=download&id=709616
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Figure 5.3. Carbon dioxide emission in the European Union in 2009 Source: 

EUROSTAT (own work) 

 

3. City installation methods 

Location of the buildings within the plot, in other words the method of installation after the scale of street and 

plot structure are, likewise a city-texture defining factors from environment protection perspective. Its 

significance stands in the definition of the third, vertical dimension, since the method of installation defines the 

character of urban plots, let them be communal or privately-owned squares. On plots - of the same order of 

magnitude, shape and the same function - the method of installation defined by the tradition or law determines 

the categorization , rhythm and recognisability of build in masses- and spaces for city dwellers. Current fire 
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protection, medical, .law enforcement and architectural provisions all have to be taken into consideration at city 

designing. 

From architectural perspective city and village are different. The most striking difference lies in construction 

density: usually the characteristic of townishness is strongly connected to the fact, that how intensively urban 

space is used by its citizens. This is originated partly from functional diversities (since traditional rural activities 

usually need place) , however from the fact that the value of a given territory is always higher than in villages, 

and they instinct investors for forming functions which represent higher added-value and which results in higher 

pay-off. Horizontal closure and vertical fragmentation normally come into being in this way, or the freestanding 

, array but multilevel installation level- both of them are the signs of the intensive usage of the territory. 

Of course rural installation models may occur within cities, too, moreover it may occur vica versa (CSAPÓ 

2005, KOVÁCS 2002) Location of the houses heavily influences the energy consumption and the environment 

pressure of the buildings. A southward house that is typical for passive orientation houses are able to save a 

huge amount of energy for their owners. since the optimal exploitation of the sunshine results reduction 

(savings) of in lighting and heating costs. 

Figure 5.4. Urban installation styles (Box 1-2 installation, 3-interleaved frame, 4 lane 

installation.) (Source: HARTL 2009) 

 

A block of house at Budapest: A characteristic block of flats is characterized by the fact that it is build around 

in its four sides, with four and five or sometimes with more storeys. 

Connecting, patio installation:  In order to improve the exploitation of the plot, a 14-16 metres of distance 

deeper lane count from the street line- - it was allowed to install houses, or rather buildings could have been 

pieced out with laterals (side wings) under the specified angle counts from the centre of the building yard 

facade. 

A plantation like installation methods:  between the two World Wars the urbanity form of plantation like 

house construction was the framed, while later the open framed installed- array. Owing to plots- concentrations, 

people could have constructed in larger areas, 

Suburban – like installation method: Several things may be classifiable among suburban – like installations, 

from garden suburbs through large deployed workers‘ colony to the estates with little garden from the social 

housing. In our expressions the installation feature is that a building which contains one dwelling unit, on a 

nearly square plot- occurs with a front, back and side garden and with free architectural forming. 
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4. Environment pollution of the households 

Energy production issues the most carbon-dioxide, and the energy consumption of households together with the 

calcinations of fossil fuels belongs to this group. Besides heating with non-renewable energy resources (heating 

with wood or gas), the technological development of boilers also have an influence on environment pollution. 

The type and size of the exothermal medium has a significant impact on the efficiency of heating.In addition to 

the nowadays widespread underfloor heating, wall and ceiling heating have replaced radiator heating, since the 

water temperature – that is circulated in the walls- is lower than in the radiator, consequently less energy is 

necessary to supply the house. Not only heating but inadequate insulation also results in remarkable 

environment pollution. All of the outgoing heats through walls, roof, together are responsible for more than 50 

per cent of all heat losses. Warm easily get outdoor through windows with inadequate insulation. Heating takes 

away more than half of the energy used in household. Overheating of the rooms is a common phenomenon, too. 

If we reduce temperature in the rooms only with 1° C, we may realize from 1 to 5 percentage of saves on 

heating bill, this way annually up to a quarter ton less carbon-monoxide is amassed by our household. The ideal 

room temperature is 21 degree, if we are cold, let‘s dress up better. 

5. Alternative heating solutions 

Heat-pumps is an equipment for the purpose of the environment energy exploitation by which we may heat or 

may generate water. This equipment do not transform the energy – that is necessary for its operation – directly 

to heat but with the help of an external energy increases the temperature of heat from lower level to higher level. 

The uses energy sources are the solar energy stored by the earth, the air and the water. 

The advantages of heat-pumps: 

• it does not depend on the strengths of solar radiation; it directly uses the solar and heat energy directly the 

whole of the year. 

• there is no harmful substrate emission 

• heat may be gained from heat source of lower temperature level 

Classification of heat pumps according to the principle of operation: 

The heat energy of the soil is inexhaustible, it is available everywhere, it allows a wide range of use, which may 

be can be used with heat pump. 

The vast majority of heat pumps operate on compression principle, with electric of gas engine drive, or through 

the equipment which combines the two methods. 

Solar thermal heat utilization  Solar collector directly transform the energy of the Sun into heat energy, which 

energy is taken away by the „heatexchanger‖ circulating fluid in the solar collector. This pump rotates this fluid 

directly to a boiler, in which the fluid transmit its heat to the water in the boiler. 

Heated water may be used for several purposes: 

• Hot water production for usage 

• Hot water production for usage + heating 

• Warm water production for usage + pool heating + heating ventilating 

The advantages of solar collector heat utilization: 

• Energy and cost sparing 

• Environment-friendly 

6. Biomass 
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It consists of biology-derived organic substrates, remains of animals and plants, biology-derived product of 

industry, its waste , its by-product is the biomass. The energetic utilization method of biomass is 

…………….(eltüzelés9, briquetting, gasification, biogas production. 

The energy source of biomass: 

• Byproducts of agricultural farm produces (straw, stover, corn-cob and so on.) 

• Byproducts of forestry and timber conversion. ( wood chips, sliver, sawdust, bast) 

The expenditure of biomass: 

• directly:; with fire, preparation or without them. 

• indirectly: in the course of chemical transformation ( condensation, gasification), as liquid fuel or as 

combustible gas. 

7. Alternative fuels 

The emission of gases of different type of motor-vehicles which cause greenhouse effect are governed by 

regulation by the European Union. To this end technical technology should be harmonized. The regulations (by 

the EU) affect gasoline or diesel powered motor-vehicles the weight of which do not exceed 2610 kilogramme. 

New cars which are put into circulation must comply with emission values from a certain date. These regulation 

are determined in a way in which they pay regard to the competitiveness of the manufacturers, and at the same 

time they should act as an instinctive to for the further development of existing technologies, for the 

introduction of vehicles powered by alternative fuels and so as to divert demand towards more efficient energy-

use vehicles. It is the obligation of the manufacturers to manufacture vehicles which fulfil the emission 

threshold values in normal use. From the maintenance point of view this means that the lifetime of spare – parts 

which are responsible for low emission need to last at least for 160.000. kilometres. 

According to the current status the following fuels have to be considered as the major fuels: petrol, diesel oil, 

compressed gas, liquid gas, ethyl-alcohol (ethanol), methyl-alcohol (methanol), hydrogen and gases of 

biological origin biodiesel. The usage of new economic and environment-friendly fuels is necessary because of 

the growing energy demands and their attendant petroleum price rise. Such propellants (fuels) which are made 

from vegetable lives in an environment friendly way are called to bio-fuels. (Figure 5.5.). They must meet 

several criteria. Such as the substitution of petroleum in traffic and the usage of the so far applied infrastructure. 

However, there are plenty of questions arising regarding the production and usage of new biofuels. The main 

concerns are the price rise of food departments and their weak energy-efficiency. By increasing the efficiency of 

production these problems are easily remediable. (LACZÓ 2008) 

Figure 5.5. Comparison of the nature of Fuels (Source: BAI 2011) 

 

• Biodiesel  Vegetable oils which are used as substitutes for gas oils fall into two groups. Pure oils and the 

esterfied derivatives of these oils. According to the established position the latter shall be taken into account 
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in point of a wide range of application. Biodiesel is produced from pure vegetable oil, but its primary 

commodity may be animal fat or also used sunflower oil. Nowadays biodiesel is produced from rape, 

sunflower, soya and from each palm kinds. Biodiesel that is derived from the plants and seeds - after one or 

two motoric converting - is applicable in the case of traditional diesel powered vehicles. 

It is necessary since the viscosity of fuel is high since the consumption of the engine is growing. For the sake 

of improved operation vegetable oils are the latter shall be taken into account esterficated with methanol or 

ethanol, in the course of which rape-oil-methyl ester, or in other words commercial biodiesel is produced and 

.with this renewable fueling the emission of hydrocarbons, carbon-monoxide and solid participant or sulphur-

containing compounds but even the carbon-monoxide are reducible. Mostly in Europe and in the United 

States biodiesel is produced in restricted amount from seeds from rape , sunflower oils and from soya-bean 

The market penetration of this biodiesel is small and the costs of production are relatively high, however its 

market share is increasing. The production of rape requires serious agricultures investment, like any other 

plants grew in large fields. It is also not to be neglected that rape production requires serious fertilizer usage, 

which exremely pollute the environment. (BAI 2007) 

• Bioethanol  Alcohol, let it be ethanol or methanol could be taken into account primarily as the alternative fuel 

of gasoline – operation motor cars. The raw material of bioethanol varies per continents, in Europe sugar-

beet, wheat or corn, in North-America, corn or wheat, in South- America sugar –beet. However ethyl-alcohol 

nowadays is already produced from agricultural by-products, form corn-stalk or other cellulose containing 

waste. Ethanol is excellently replaces petrol. The engine does not require converting up thereabouts until the 

.50 % of ethanol content. The operation of such vehicle results in overconsumption. , since the calorific value 

of ethanol is less than of petrol. 

Moreover the cost of ethanol production is higher than of petrol. The biggest advantage of ethanol is that 

during its calcinations far less noxious substances are produced, than during gasoline or petrol calcinations. It 

has no sulphur-content, since in the course of its calcinations sulphur dioxides – which are responsible for 

acid rain- are not issued. Carbon-dioxide is also issued from ethanol calcinations, but in the course of its 

production agricultural crops conclude that from the atmosphere. During cereal-based production roughly one 

third of carbon that may be found in plant gets to the ethyl alcohol, its one-third gets to the byproduct feed, 

and on third is deflated to the atmosphere. Sugar cane based ethanol production results 60- 80 per cent less 

carbon monoxide production. (LACZÓ 2008). 

• Electromotive drive  Unpredictable oil prices and becoming expendable supplies instinct researches to 

invent new solutions for the cleaner and more economic operation of traffic. The electric engine car is the 

perfect solution for this, since its harmful substance emission is virtually zero, apart from the ecological 

footprint of manufacturing. However, current production pressures on the environment, since today the most 

economic current production is done in thermal power station. These are wood-, coal, natural gas, - and 

petroleum fired power stations. The essence of this technology is that with fuel calcinations water vapour is 

produced, which drives the steam turbine. The turbine drives the generator with its movement, what produces 

current. 

These thermal power stations are environment pollutant due to the fuel calcinations. However, eco-friendly 

power stations also exist, which use renewal energy for producing electric current. For example water, wind 

and flow-tide and geothermal power stations belong to those eco-friendly power stations. These establishment 

has not got any emission of harmful substances, but a suitable geographical environmental endowment is 

required to their application, moreover the situation of the disposal of old battery is a problem, which are 

qualified as hazardous wastes and in large amount they result in environment load. The effective range of 

electric powered vehicles is on the rise, the latest models are able to run even 400 kilometres on a single 

charge. The greatest disadvantage of electric car, beside little effective range, is that charging has to be done 

in connection to electric network, and charging time may reach even a day. (NAGY 2005) Electric cars has a 

sense in urban traffic but if only the suitably developed charging network is at disposal. 

• Hybride drive  In hybrid drive vehicles, system which comprise from electric and internal-combustion 

engine is used. That idea derived from that, traditional engine only operates, when it reaches the optimal 

speed, the harmful substance emission of the car is the lowest at that speed. With the help of this solution fuel 

consumption may be cut down significantly, but these cars are not pure operation and their purchase price is 

higher compares to ordinary cars. ( NAGY 2005) 

Summary 
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Nowadays municipal air pollution better and better comes to the forefront for man, though the solution of the 

problem is complex and often is not effective enough. Urban smog due to air pollution more and more 

observable in Hungary, mostly during the heating period. This chapter has introduced the most significant air 

pollutants, and their harmful effect to human body. The major causer of urban air pollution is traffic. 

The exposition – like augmentation of the rate of transport has vastly increase harmful substance emission , 

most of all since for the most part fossil energy carriers constitute the propellant of motor-vehicles, which 

strongly do harm for global climate and human health which are the subsequent compounds, such as : carbon-

monoxide, insufficient hydrocarbons, participants and nitrogen-oxides, . Stringent emission regulations and with 

the constant development, such as alternative fuels or electric -powered motor-vehicles, successfully reduce the 

amount of substances issued by motor vehicles. The reduction of the environment loading of household an even 

more important task, in which alternative solutions play and increasingly important role. 

Questions 

1. Which are the best known air pollutants? 

2. What health risk is carried by the radon in the air? 

3. What is the settlement- like installation mode look like? 

4. List the urban installation types! 

5. Write alternative heating solutions and characterize one of them! 

6. What kind of alternative fuels do you know? 

7. Which alcohol types may be utilized for fuels? 
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Chapter 6. Effects of hazardous 
manufacturing units and mine-fields 
of abandoned cultivation 

The state of health of the local population has been affected by many factors. It is necessary to cut down the 

effect of these factors for the sake of health prevention. Lifestyle, habits, scope of activity, addiction, and 

improper hygiene all have an important role in development of frequently occurring diseases. The most effective 

method is prevention, but the remainder aspects are also have to be taken into consideration. Men as labour 

forces have obligations towards their employers; let it be a company or themselves. The lack of employees may 

results in organisational and financial problems. Therapeutic treatments also have costs. Consequently, the 

prevention and treatment of diseases are both economical and social issues. In this chapter health statement 

influencing environment factors will be mentioned. (Figure 6.1.) 

Figure 6.1. Health status determining factors (own editing) Source: VARGA-HATOS – 

KARNER, 2008 

 

1. Air quality 

Carbon –dioxide, carbon-monoxide, sulphur dioxide together with nitric oxides are the most air contamination 

influencing compounds. The major reasons for contaminated air are industrial production, vehicular traffic, 

emission of thermal power station, involving individual heating. As a consequence of the retrogression of 

industrial production and due to the introduction of new techniques, air pollution – that was caused by the 

industry has been continuously lessening. 

The exhaust gases of internal combustion engines are primarily responsible for the increase of nitrogen-oxide 

quantity, the amount of which may be cut down by using catalytic converter, however, the extreme automobile-

hunger of the up and coming ,ambitious markets was not able to significantly use this pollutant. Polluted air and 

unfavourable meteorological circumstances may lead to smog formation. This smog formation usually reveal in 

densely populated windless cities. 

2. The effect of polluting participant on human body 

Polluting participants of dissimilar sizes which may be found in the air have other and other emitters. Participant 

less than 0,1micrometer diameter, derive from the emission on vehicular vehicles and from tobacco smoke. The 
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emitters of participants between the 0,1-2,5 micrometer sizes are the power plants, household steam boilers and 

other heating system. If the concentration of this participant rises, it induces the arteriosclerosis, respectively 

increase the already existing degree of arteriosclerosis. Due to its effect the number of death cases - owing to 

circulatory diseases and lung cancer incidents - rise. In the course of the augmentation of the quantity of 

polluting participants of 2,5-10 micrometer sizes in the air, the number of pneumonia and respiratory diseases 

grows or rather the proportion of those people with circulatory diseases who suffer who require hospital 

treatment. Owing to the rise of the polluting participant concentration in the air, the number of heart diseases 

due to high-blood pressure and the number of death owing to heart arrhythmia and cardiac insufficiency rises. 

The health status of diabetics and those who suffer from circulatory diseases are endangered by high air 

pollution. The polluting participants of divergent sizes have a serial impact on the interchange of blood-pressure 

and heart-rate. If the concentration of lesser participants increases the pulse rate number decrease however, in 

turn, in the case of bigger participant it increases. At the same time with the rise of air pollution level, the 

adaption ability of the heart reduces, in other words the variability of pulse rate pinches. Studies have shown 

that the congeal ability of the blood gears up, in another word the danger of blood clots formation increases. By 

reason of the sharply polluted city, the level of free radical in the human body rises, what may lead to skin 

aging. (D.BROOK et al. 2004; POPE et al. 2004) 

3. The London-type smog 

The London-type smog has reducing effect, which may form in the course of the calcinations of fossil energy 

sources, most of all at coal burning. In the case of high air pressure and high humidity together with the 

temperature between -5 and +5 degree Celsius, it may occur in industrial or densely populated city sections. Due 

to the defined degree it is also called as winter-smog. Its pollutants are: sulphur dioxide, carbon-monoxide, soot 

and different solid pollutants, and flue which materials are forming during coal calcinations. 

The conditions of its formation: 

• windless weather 

• high humidity 

• inversion air stratification 

• about 0 °C temperature 

In Hungary it is typical in the period between November and January, since this time air pollutant emission is 

the highest and meteorological circumstances are given. In general it may form in the morning and in the 

evening, since the concentration of pollutant in the air is the highest at that time. (Figure 6.2.) 

The London-type smog principally induces respiratory diseases, thus in many occasions coughing, in severe 

case, pulmonary oedema. The statement of Asthma diseases has been continuously deteriorating. Solid 

pollutants may also sharpen the symptoms of patients who suffers from circulatory troubles. The number of 

prematurely mortalities are significantly rising during this time. Infants, the elderly and those who suffer from 

respiratory or circulatory diseases are especially sensitive to smog. In their cases staying in the air is 

unadvisable. 

Figure 6.2. London-type smog at Budapest, January 2011 (photo by: Zoltán Zelei) 

 

4. The Los Angeles type smog 
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The Los Angeles type smog has and oxidizing influence. Its emergence has been caused by strong ultra violet 

radiation, and the large amount of pollution of traffic vehicles and the lack of air move. The typical pollutants of 

this smog are the ground-level ozone, nitric oxides, carbon-monoxide as well as different types of hydrocarbons. 

Conditions of its formations: 

• windless weather 

• cloudless weather 

• high solar position 

• about 25-34 °C weather 

In the course of photochemical smog different chemicals emerge, such as hydrogen peroxide, nitric acids, 

aldehyd. Nevertheless, the most dangerous component is the ozone, which is especially harmful for human 

body. The Los Angeles type smog is strongly irritant to mucous membrane, which may redeem coughing and 

weeping. Due to the extended ozone level, vital capacity of the lungs drops off and its power of resistance to 

infections puts down. Breathing difficulties and asthmatic attack may occur. Ozone is not absorbed, but exerts it 

effect in human tissue with which it is connected. By getting to the blood flow of the body it results negative 

physiological effects, concentration decreases, visual acuity deteriorates, and it may result in headache and sore 

throat. The rise of ground-level ozone concentration has a more and more detrimental effect on human body. 

Figure 6.3. Effects of ozone concentration interchanges (KNOWLTON 2004) 

 

5. Acid rain 

The acid rain problem has began with the contamination cause by industry, metallurgy and power stations, 

however cars, aerial travel, heating and intensive agriculture also contribute to the acidification of the 

environment. SO2 (sulfur-dioxide) and NO2 (nitrogen–oxide or nitrogen-dioxide) emission which have come to 

existence as a result of human activity, sharply influences the sulfur and nitrogen household of the atmosphere. 

By means of their formation and absorption in rainfalls the PH value of rainwater may diminish from 5,65 

equilibrium value to 4,0-4,2 or even lessen than that value. Acid rain is not only correlated with forest 

degradation, but with cultural and monument values devastation too, since acid rain corrodes the mineral 

substance (sandstone). Acid gases may be carried away to long distance by atmospheric flows, consequently 

acid precipitation may occur in territories which, in fact, lie far away from the place emission. (KERÉNYI 

2001) 

6. Water quality 

From the aspect of water supply Hungary has an endangered situation, since 95 percentage of our surface 

watercourses sprang from beyond our borders. Water may be gained from three sources, beside our rivers, from 
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precipitation and from groundwater sources. Residual water amount that falls down within a year, even not 

approach the half of the annual runoff of watercourses, moreover there is a restricted avaibility for its significant 

part, since it infiltrates to the soil or evaporates. We belong to the forefront of Europe on the basis of the 

quantity and quality of our groundwater supply, but tempo of their reproduction is lower than the pace of 

consumption. The health statement of the population is also influenced by the quality and quantity of the 

available water resources. The most-significant makers of the water base contamination may be organic 

substances, the sources of which are the communal sewage farms, chemical industrial, food industrial and 

agricultural processing units. 

Water pollution: minden olyan külső hatás, amely a felszíni every external effect which negatively affects the 

quality of subsurface waters. This process has come about doe to human activity. 

Pollutants of domestic waters: 

• bio(logic)-degradable organic matters 

• Nutrients that cause water anoxia: nitrogen, phosphor 

• hard-to-degrade organic matters: plant protection products 

• heavy metals: quicksilver, cadmium, lead 

• various salts 

• oils, fats 

Substantial differences may be experienced between surface and subsurface waters in the respect of the 

spreading of the pollution and the period of self-purification. In the case of surface waters pollution leaves off 

within a short period, within days or weeks. Nevertheless, subsurface water contaminations are permanent, and 

may last for decades or even centuries. Most commonly oil pollution is responsible for groundwater and 

karstwater pollution. There is a little possibility of pollution eliminating, thus usually self-purification is the 

solution to the problem. Oil infiltrates from the surface to porous rock, then spread due to gravity and capillary 

forces. Oil composes contiguous oil body in loose rocks and soils. The speed of the oil body expanding may 

depend on the petroleum viscosity, stone type and groundwater emplacement. The oil retardant ability of soils 

primarily depends on granule compounds porosity, pore sizes distribution, humus content, and on oil feature, 

however its value may be modified by the soil moisture content.(Figure 6.4.) 

In general more oil remain in fine-grained soils than in coarser-textured soils. Easy , low viscosity productions 

such as petrol, less bond than higher viscosity oils. 

Figure 6.4. Oil retarding capability of stones (Own editing) 

 

Drinking water 

The definition of drinking waterby law: „“it serves of drinking, cooking, food preparation or other household 

purposes, regardless of its origin, as well as regardless to the fact whether it derives from water-conduct, or 

reservoir. Water only suits for drinking water qualification if it does not contain micro-organism, parasite, or 

chemical or physical material, in such a quantum that endangers human health.”” Drinking water supply is 

solved in Hungary; however quality problems are serious problems in some parts of the country. In Hungary 

drinking water (demand) is covered from rivers, reservoirs or karstwater or stratum water). Water pollution 
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principally concerns Békés, Jász-Nagykun-Szolnok, Csongrád, Baranya and Tolna counties. The most common 

pollutants are arsenic, nitrite, nitrate, boron, fluoride which have health detrimental effect if they exceed the 

threshold limit. Inadequate drinking water - as a sanitarian problem - concerns something like 180 settlements. 

Figure 6.5. Distribution of drinking water sources (own picture) 

 

8 % Surface water; 11 % Karstwater; 46 % Coastal filtrating water; 35 % Stratum water; 

Arsenic 

The major problem of domestic drinking water quality is its arsenic content, which is over the threshold limit 

(Figure 6.6.). Arsenic has geological origin in the majority of the cases, but water base may also be polluted 

owing to antrophogen activities. Arsenic may get into the environment in the course of mining, metal founding 

and waste calcinations and by the use of insecticides. In Hungary near 10 % of the total populace are concerned 

by arsenical drinking water. Among them 20 000 people are in particularly endangered position. All the 

population of the North and South - of the Hungarian Great-Plain region, as well as the populace of Borsod-

Abaúj-Zemplén and Baranya have to face this problem. According to the World Health Organization arsenic 

concentration in the drinking water must not exceed 10 μg/litre. In natural waters this value is 1-2 μg. per litres, 

and in the case of groundwater it is even higher. The reason for this is that arsenic may be found in the Earth‘s 

crust. In those territories where volcanic rocks and sulphur-containing minerals may be found, often 10-12 mg 

(10 000- 12000 μg) arsenic content may be detected per every litre. Epidemiological studies have proven that 

the long-term consumption of drinking water with high arsenic content may be correlated to the rise of the risk 

of cancerous diseases. Limit value exceeding quantum increase the risk of skin- and lung cancer, while the 

larger concentration in turn, rises up the risk of bladder- and kidney cancer. In the organization of those who 

only consume low arsenic- containing water, it only accumulate during several years and results in significant 

impairment. 

Figure 6.6. arsenic content of drinking water in Hungary (Source: National Institute of 

Environmental Health 2007) 



 Effects of hazardous manufacturing 

units and mine-fields of abandoned 

cultivation 

 

 47  
Created by XMLmind XSL-FO Converter. 

 

The results of national epidemiological researches along with international co-operation confirm that the 

frequency of women‘s disorders during pregnancy and birth increases in the contaminated area. Poisoning 

suffered during fetal and infancy can even cause greater damage. The European Commission found that 

consuming drinking water with 20 mg/l concentration of arsenic for the adult population, and 10mg/l for 

pregnant mothers and young children is not advisable. According to WHO human body is entering 20-300 μg 

arsenic a day with food and drinking water. The large dispersion is due to the diversity of diet. The WHO 

estimates that the fourth input of total arsenic comes from an inorganic source. This fact is important, since the 

inorganic arsenic is more dangerous than the organic form. So in everyday foods we usually found organically 

bound arsenic, so usually do not pose a risk. It is important to note that it is can not be removed from drinking 

water by boiling, so it also present in the food made with high concentration of arsenic in water. (National 

Public Health Service 2011) 

7. The environmental impact of mining activities 

Mining is a useful activity which provides the treasures -fuels, industrial raw materials- of the earth for everyday 

comfort. However, as with all interventions in the natural order, mining can cause numerous environmental 

problems. The upper 5-6 km thick layer of the Earth‘s solid crust that covers the Earth's surface and the mineral 

treasures of geological layers. The operation of industry at the present stage of technological development is 

unsustainable without the hydrocarbons, ores, and construction materials. The extracting of mineral resources 

have environmental impacts. Due to the opencast mining the landscape changes, noise and vibration may occur, 

dust and various pollutants get into the air or into the ground. Depending on the intensity of the intervention the 

natural and built environment takes damage. During the extraction and processing of raw materials we should 

make efforts to minimize the adverse environmental impacts, after the mining activity the highest possible level 

of recultivation, to create revitalization of the affected areas, to supply new functions for the mining site. 

The European and Hungarian mining is becoming in an increasingly difficult position. This is partly due to the 

depletion of resources, but even more to the unfavourable regulatory and economic changes and growing public 

opposition, although the economic demand for raw materials and energy is not attenuated, recycling technology 

is not always economical, although a highly desirable requirement. However, mining has obvious regional 

development outcome. The development of the area and the infrastructure of the exploitation are intertwined. 

The disadvantage is the formation of significant amounts of mine tailings. In Hungary this figure is close to six 

thousand! (BŐHM 2012) 

Figure 6.7. Berente abandoned village brown coal mine (own image) 
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The mining industry is closely related to nature and environmental protection. Of course the environmental 

impact of mining can only be examined when it is operating, however the incorrectly reclaimed areas can 

pollute for decades(Figure 6.7.). The main aspects in this case include the following: 

1. Visual impact: accumulation near the excavation spoil, which changes the overall image of the landscape, 

and even becomes potential air and groundwater pollution point source. The vegetation of the plant will be 

under the rocks. The natural vegetation is difficult to develop, because of the disturbance invasive weeds 

dominate the landscape cell assembly. 

2. Land Use: increase in the surface mining area is expense of suitable cultivation agricultural land. The 

development of a mine can take place near protected areas and settlements. Near Kazincbarcika the total 

elimination of Berente settlement was envisaged in the seventies, because they were seen it as an obstacle for 

the development of the industry and mining. This was a legitimate demand by the industry developers as the 

town was almost strangled by the extreme dust and chemical pollutants from the industrial plants. After the 

regime change with the decline of the industry the town‘s survival chances are increased, the dogged 

persistence of local politics and the unsuccessful series of political bargaining by Kazincbarcika had positive 

affects. Today the small town of Csincse located in Borsod is in the way of lignite mining, this calvary 

deserves attention. 

3. Air pollution: The formation of dust and other substances spreading in the air, during blasting excavation, 

loading and general use of heavy machinery. Pollutants generated by the accumulated porosity of unused 

mines increasing the content of harmful substances in the air, even in cases where there are serious 

precautions are taken by the mining operation. 

4. Water Pollution: During the process of mining the rain can dissolve toxic compounds(sulphur, heavy 

metals, organic matter) which can leak into the groundwater. Even low concentrations of heavy metals are 

harmful to organisms. Because of the increased surface runoff and the load of dissolved material, the quality 

of surface waters are deteriorating. 

5. Noise and vibration impacts: the generated noise and vibration by the explosions and machines can disturb 

the tranquillity of living in the area. The increased traffic caused by the transportation degrade the comfort of 

the population and air pollution of the settlement. 

6. Hydrogeology: changes in groundwater quantity and flow conditions. The physical disturbance of water 

extraction is changing the current system of the water streams/channels. Groundwater level depression is 

formed at the mining area, which has negative affect on the niveau of the groundwater in even kilometre 

distances, weakening the effectiveness of the agricultural production, or even cause serious problems for the 

town water supply as well. The appearance of groundwater in the abandoned mine pits, accelerate the 

depletion of water supplies during dryness. 

7. Biosphere: terrestrial habitats, natural ecological corridors, and aquatic habitats associated with the 

interference suffered by the mining industry. The impact of (eg pH, salinity and increased metal) changes in 

water quality. The isolated damage to vegetation, potential disruption of rare or endangered species, the 



 Effects of hazardous manufacturing 

units and mine-fields of abandoned 

cultivation 

 

 49  
Created by XMLmind XSL-FO Converter. 

settling of weed species during the cleaning and disinfestations of wooded areas. In areas close to the mining 

activity locations the quality of habitat is deteriorating due to the cumulative impacts (noise, dust etc). 

Figure 6.8. The environmental impacts of mining (own image) 

 

Landscape destruction => Air Pollution => Water and soil pollution 

The direct and indirect effects of mining is changing the original topography, vegetation cover, adjust the water 

management area, pollute the air. Even the hundreds meter deep mine could have effects on the surface. At the 

remaining place of mined material underground cavities may collapse, which may cause falls, collapses on the 

surface, not to mention the hydrogeolgical disturbance. Barren rock separated from the precious mining 

treasures are brought to the surface creating man-made hills so called refuse dump. The refuse dumps disrupt the 

natural landscape, the wind blows the powder from the uncovered surfaces, which is causing damage to the 

surrounding rural areas. The soil conclusion of refuse dumps with soft and woody plants is not only an aesthetic 

issue. An attempt to prevent the often catastrophic consequences of collapses, landslides. Such a tragedy 

occurred in 1966, in the Welsh Aberfanben where the very steep cumulative, wet refuse dump landslides buried 

in 10 feet deep the mining settlement‘s wing houses, including a school as well. The 180-meter-high refuse 

dump landslides claimed the lives of 144 people (116 children) (MADGEWICK 1996). The Transdanubian 

Mountain Range contains limestone, in order to maintain the bauxite and coal mining they have to pump out a 

large amount of karst groundwater, to make sure that the water does not break into the deep mining formed 

passages. Therefore, it decreased the karstic springs, which provides the drinking water to the surrounding 

villages and the famous thermal lake Hévíz water output. Lake Hévíz could only be saved with the closure of 

mines. Other environmental problems associated with open-pit mining. Near the surface only a few tens of 

meters deep in the field (mostly lignite and brown coal or bauxite sites) after the removal of the cover layers 

huge grabber machines work it. However because of the mining resources agricultural land is lost in many cases 

villages must be evacuated, dismantled. At the place of the farmlands and settlements there are huge mine pits 

refuse dumps are created near them. We have found this kind of lignite sites in Hungary (Visonta, Bükkábrány) 

but the brown coal mines at the German-Czech border is much more bigger. 

Figure 6.9. Types of surface mining (own work) 

 

Surface mining, mining direction | Underground mining, mining direction 

Figure 6.10. Non-recultivated open-pit bauxite mine (Gánt) (Photo: Zoltán Zelei) 
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Fifty settlements had to be demolished due to the mining in the former GDR. Germany's strip mining area of 

approx. 2500 km2, which is equivalent of Nógrád county! At some of the coalfield 10-17 tonnes of refused 

rocks had to be removed in order to extract 1 ton of lignite. After they done with the mining they backfilled the 

mine pits which are often 2-300 meter deep with the refused material, then pour soil on the surface to make the 

area fertile again. However elsewhere they use the mine pits as a chemical waste container. In many places the 

chemicals washed down into the groundwater, causing further environmental damage. The intervention in the 

nature may be reversible, or irreversible. Mining can be both of them as the mined mineral can not be replaced, 

but the consequences of the activity can be reversible with recultivation and in many cases with conscious 

mining operations irreversibility does not cause major problems. The taking on of the irreversible damage can 

be decided with the analysis of the environmental damage and the social needs of the mining‘s useful 

material(consensus, economic interest). Researches and open pit operations intervening in the surface geology 

and plant environment, the development of the productive branch change(flora, fauna). Underground mining 

could have consequences like ground movements active even on the surface, and water conservation activities 

concomitant cause disruption in water balance, intervention in the water system. All of these consequences can 

be designed, handled, while maintaining the balance and consistency of the nature and environment. The 

researches, mine opening, and production is an equivalent task with the environment protection, remediation 

after the depletion of mineral property and the activity of reclamation (BULLA 2006, LÁNG 2002). 

8. Summary 

One of the biggest problem of our environment is the use of fossil fuels which is intended to alleviate growing 

energy demand. Carbon dioxide, carbon monoxide, methane, nitrous oxide, sulphur dioxide and Freon in the air 

can cause significant adverse effects on the human body. In order to preserve our health we need to reduce the 

impacts of these factors. The development of common diseases plays an important role in the lifestyle of 

ordinary people, working age, bad habits and poor hygiene. The state of health of the urban populations greatly 

influenced by the surrounding environment. The spread of environmentally conscious technologies and 

production processes may contribute to the reduction of harmful effects on our health. The following adverse 

environmental impacts are considered: air pollution (smog, acid rain), water pollution (surface and groundwater, 

drinking water). These are largely due to industrial and mining activities and transportation. The impact of 

mining and industry are the most significant of the three economic engine, because the services give the 

materials of energy-intensive and environmental destruction. The conflict can not be avoided in such cases, but 
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the size of it can be significantly reduced. Today in our country serious problems is caused by the restoration of 

abandoned mine lands and manufacturing units withdrawn from the operation. Their impact is far from 

negligible, in fact with a possible economic recovery industrial and mining developments may lead to 

significant environmental risks. Consideration should be created between the rate of return, profit and cost of 

recovery and the available recycling opportunities for developing technology. Basically, I my opinion is that the 

suppression of mining in certain social-economic conditions can not be justified purely with the environmental 

considerations, especially if the available mine property can be extracted, processed with high efficiency by the 

modern technical standards. For example the technology of Oláh György who earned the Nobel prize in 

chemistry and a world famous researcher, can significantly limit the green resistance against the coal filed 

power plants. Nowadays the re-opening of the cooper ore mine of Recsk could establish the scrap metal 

processing in the area which would launch a synergy effect in the efficiency and environmental protection. 

8.1. Questions: 

1. What kind of harmful environmental effects known? 

2. What do we mean on London-type smog? 

3. Which chemical element‘s contamination is threatening mostly the Hungarian drinking water resources? 

4. What types of mining do you know? 

5. Give me an example of open-pit mining in Hungary! 

6. What are the environmental impacts of mining? 
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Chapter 7. The effect of inefficient 
settlement waste management on 
settlements 

1. Content 

At the beginning of the nineties – with the decadence of the socialist industry- non- utility substrata - those 

issued as by-products or substandard end-products – have been piled up in several locations. 

Expert store and management of these substrata still has caused a problem for settlements since these are 

potential air and soil pollutant substrata. The alternative method of waste management by István Raisz and 

István Barta will be mentioned as a parable in this section. 

2. Waste 

Enormous amount of waste has been continuously arising during human life. Wastes do not arise in natural 

proceedings since wastes mostly dissolve or get back to natural cycle. Waste merely has arisen in pursuance of 

human activity, that is accompany of industrial production and human consumption. Their quantity has been 

increasing continuously from year to year, for that very reason waste management is an elemental issue. 

Additionally, waste management is one of the most important keystones of environment protection. It has an 

awesome function in protecting the environment, since it has direct impact on environmental compartments, 

such as on water, terra, air, fauna and on the environment that was built by people. 

Several explanations exist for the definition of waste: 

In general sense every substance of different aggregate and quality what arises during everyday human 

activity, perhaps power or product that may derive from production, service or consumption. Those 

wastes that has become unnecessary in the place of arising, directly may not be used either sale, 

consequently men must take care of the disposal and final storing of the waste. 

Social and economic factors decide what substratum or object is qualified as waste. 

In Hungary the definition of waste happens according to the modified directive nr 75/442/EGK of the European 

Union on waste , that take both the intention of the all-time holder of the waste and the health of human together 

with the interest of the environment as its basis. 

According to the law on environment protection: ― waste is any subject or material that belong to the categories 

of attachment 1, what is given up by its holder or wants to be give up by its holder or in a case if its holder is 

obliged to part with that subject or material. 

Attachment 1 of the above mentioned Act contains the hereinafter describe categories. 

Figure 7.1. Denomaniation of categories by the law 



 The effect of inefficient settlement 

waste management on settlements 
 

 53  
Created by XMLmind XSL-FO Converter. 

 

2.1. Classification of wastes 

Wastes may be classified in many ways, nevertheless collocation accordance with origin is the most common, 

according to which we could speak of communal (municipal) and industrial (production) waste. These are 

usually rated to further categories: Wastes further are distinguished in pursuance of aggregate; consequently we 

may speak of solid, liquid, paddle-like or gaseous wastes. Classification according to aggregate is necessary 

from the aspect of collection, transportation and storage. 

Figure 7.2. Wastage Classification (source: PÁNTYA R. (2002)) 

 

Communal liquid waste (municipal waste) will be concerned in detail in this chapter. Communal waste starts up 

directly in the course of satisfaction of animal needs. Depend upon origin these could be household, 

institutional, public premises or garden wastes. Hazardous communal waste must be managed specially, like 

infectious and poisonous substances of hospitals and health institutions, substrata those harmful to nature, such 

as dead oils, medicines miscellaneous chemicals. Wastes mentioned up to this point mostly have substantial 

aggregate, but in the case of a built-up settlement liquid wastes have to be mentioned simultaneously. 
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Sewage which is disposed neither traverse culvert sewerage system nor traverse sewage farm is called 

communal liquid waste. Efficient sewage economy is significant from environmental aspect and as a 

consequence of this Hungary possesses developed sewage network. The quantity and compound of wastewater 

are dependent upon both living standard and excise habit of the population. 

Figure 7.3. Classification of communal (settlement) wastages 

 

2.2. Environmental impacts of wastages 

Waste is a consequent of human action. Waste do not issue unnecessarily in natural proceedings, since it 

dissolve or serve as raw material for other creatures, in this manner connects to natural circulation. .In the 

pursuance of natural self-purification, water, air and soil get rid of wind up waste. 

As a result of urbanisation, as a consequence of production- consumption action natural balance has been 

disintegrated. The harmful environmental impact of waste may result in natural alteration, since for instance it is 

not capable to join natural turnovers, and may damage the ecosystem and hereby may endanger human life. 

Waste contaminates environmental elements, what directly or indirectly affects the population, too .Some 

components of waste infiltrate to vegetal and animalistic organisms and through the nutrition chain could be 

harmful for human organism. These processions could prolong in time in many cases. The infectious micro-

organisms of communal and producer trashes could provoke distinct diseases. Pollution often results from 

improper emplacement and wrongly chosen waste management. Wastes which socialize with the environment 

could endanger the settlement in multifarious ways. 

• Soil, subwater, and surface waters contamination 

In most cases wastes consort with the soil, thuswise most problems derive herefrom. Residuum water get the 

degradation product of wastes to the superstratum of the soil, therefore the impurities filtrate to deeper soil 

layers. Dissolved harmful substances, such as various salts, heavy metals, hydrocarbons and organic 

compounds get into subsoil water and through the intervention of water flow endangers water basis. 

Contamination may result in the deterioration of water quality. Readmitting of ineligible treated communal 

and industrial waters to lakes give rise to surface water impurities. 

Figure 7.4. Waste on the surface of Lakea-Shkodra-tó (photo by: Zoltán Zelei) 
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• Pollution of the air 

Greenhouse effect gases (CO2 and CH4) of landfills pollute the environment when they reach the air, and may 

cause respiratory diseases. 

Paper waste and smooth dust could reach the air through the wind, form the inappropriately managed waste 

storages. In pursuance of the degradation of waste -that contains biodegradable organic material - peculiar 

odour substances issue, owing to hydrogen-sulphide and methane. During open-waste calcinations flue gases 

and smut nascent which also have harmful effect for health. 

• Risk of infection 

Animalistic derivational wastes are especially dangerous for the environment, oddly to the people. The 

microorganisms of reminiscences may induce catching diseases. Causative agent may be bacteria, viruses, 

vermin and other infectious stuffs that dangerous for human body. Wastes which contain faeces mean the 

biggest danger since they could generate epidemical diseases such as cholera, dysentery, jail-fever, infectious 

hepatitis. 

Fortunately this kind of wastes only occasionally cause problem, since most of the bacteria perish early apart 

from some exception. (Mycobacterumtuberculosis-tuberculosis, salmonella-paratyphi-paratyphoid. 

• Spread of insect and rodents 

Due to inadequate settlement waste management, miscellaneous insects and rodents could proliferate. These 

creatures may be spreader of divergent diseases therefore occlusion of the communal waste containers and 

prevalent dispatch are offered for the sake of prevention. 

• Aesthetic pollution of nature 

We can hear increasingly about illegal landfills, which besides contamination prove the ruin of the aesthetics 

of environment. Inadequately locked waste could be scatter by the wind thusly spoiling the genuine 

surroundings of a landscape which frighten away recreation-longing tourists. 

Figure 7.5. Illegal waste dumpimng (photo by: Zoltán Zelei) 
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2.3. Waste management 

Human action meant even more massive burden for the environment, so thus efficient waste management is 

needed for the for the sake of environment protection. The purpose of waste management: 

1. Prevention of waste generation 

2. Derogation of waste quantity 

3. Recycling generated waste 
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4. Disposal of non-utility waste 

2.4. Prevention of waste generation 

The primary step of waste management is the prevention of waste formation for the sake of nature protection. 

Launching effective technologies has key importance and application of material and energy provident, poor of 

waste, environment sparing, environment-friendly technologies are the solution, since they produce less 

superfluous substrate in the pursuance of producer, processing and service actions .The prevention of hazardous 

substrate formation is also excessively imperious. This formation is reducible by exchanging the usage of toxic 

commodity. In closer examination on human consumption we may state that exchange of the citizen approach is 

required.. The purchase of eco and recycled product is the best method for preventing waste formation. 

2.5. Derogation of waste quantity 

Communal waste has been produced in even greater quantity from year to year. The amount of wastes may be 

reduced by introducing new production proceeding. The increase of efficiency is available by the application of 

technological discipline, natural raw materials and recycling. 

Figure 7.6. Landfill at Gyöngyös (Hungary) (photo by: Zoltán Zelei) 

 

2.6. Recycling 

Two methods exist for recycling. One of these methods is the reuse, when we are reusing the product while 

preserving its original function, such as in the case of glasses, bottles, boxes. The another method is recycling, 

when the earlier applied product gets back to the manufacturers and following to preparation it is worked up as 

raw material or secondary raw material. Recycling involves the whole session of waste management. Selective 

waste collection is one of its most important elements. 

2.7. Disposal of waste 

Due to various chemical, thermal and biological waste management procedures, non-utility waste get into 

disposal. Except for in that case when the cost of utilization are disproportionately high as compared to disposal 

that is required because of the prevention of environment pollution and environment impairing. 
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Figure 7.7. Hierarchy of waste management (www.kvvm.hu) 

 

2.8. Alternative waste management 

István Raisz and István Barta have set out a waste management method by which they are able to produce 

methyl – alcohol from communal waste. They won a prize of the world organisation of inventors, the Green 

Oscar Prize in Nünberg with this proceeding. Their invention was given the title of the invention of the year in 

2008 Hungary. The essence of the process is the following: Communal waste with organic substance content is 

condensed, then gasificated, after this oxygen –gained by water dissociation – is added and from the synthesis 

gas that was issued this way, by the help of hydrogen, they produce methyl-alcohol. 

In pursuance of this process hydrochloride-acid and fluent carbon dioxide issue as byproducts, which could be 

utilized and marketable in many ways. By the help of this process one kilogramme of methanol costs 30 HUF 

what equalled to the power content of one litre of petrol. The treatment is totally environment-friendly, neither 

carbon-dioxide, nor poisonous dioxin gas nor tar issue in the pursuance of the proceedings, unlike in 

conventional charcoal-burners. Moreover non-utility waste is merely the fragment of the waste that so far was 

marked out for storing. The first plant that produces methanol from waste materialized in the premise of the 

AVE Miskolc Ltd. from some 578 750 000 HUF which contained 247 000 000 HUF subvention from the 

European Union. 

3. Summary 

In pursuance of human activities more and more wastes have been generating from year to year, what endanger 

both the environment and human health. Nowadays waste management have become a keystone of environment 

protection. Communal waste is the primary problem on local level what is the produce of human consumption 

and originates from households. Settlement waste may be rated into four groups: municipal solid waste, 

municipal liquid waste, inert and bio waste. Inadequately treated communal waste may have harmful 

environmental impact. In general wastes responsible for subsoil, surface and groundwater contamination. 

Greenhouse effect gases released from landfills may directly endanger human health, since these gases scatter 

several infestation. Insects and rodents may spread due to inadequately strangulated waste containers. These 

problems are remediable by efficient waste management. The most important issues are the prevention of waste 

generation and the reduction of their quantity. Significant proportion of products are recyclable by the 

application of selective waste collection. As a consequence of recycling, the quantity of destined to lay down 

waste is reducible. 

3.1. Questions 
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1. What we call waste? 

2. How many ways wastes are classified? 

3. How municipal wastes are classified? 

4. What is the role of waste management in environment protections? 

5. What are the environment impacts s of communal waste? 

6. What are the steps of waste management? 

7. What is the essence of Raisz‘ s waste management process? 
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Chapter 8. Noise and vibration 
defence 

Nowadays, in our speeded up world that suffers from civilization maleficences, noise has become one of the 

most prevalent environment pollution- that concerns the most significant part of the populace. In order to 

understand its conception we have to be aware of the definition of voice and its peculiarities. Noise is such an 

artificer vibration, that arouse voice sensation when it is spreading in flexible medium. Of course other voices 

also exist –those are not perceptible by human ears, these are infra and ultrasounds. We perceive audible voice 

through our auditory organs. Atmospheric pressure change hits our tympanum and creates voice sensation in our 

brain through voice nerves. The heard voice may carry information (speech, signalling) and may mean 

experience. This experience may be pleasant or unpleasant. The unpleasant, or rather disturbing voice is called 

noise. One of the most important characteristic of noise is that its adjudication is strongly subjective. A good 

parable for this is the following: while for a (motor)biker the more stronger voice of his bike symbolize the 

pleasure of the life feeling of speed, rush and freedom, but for people get about the street or live in the street the 

―roaring‖ voice of the bike is – on the contrary- means noise beyond all bearing. We could tell the same about 

the case of the youngsters who listen to music with high volume in their flat, or about a man who work on his 

gadgeteer at the weekend, who probably do not think over that the activity that means pleasure and profit for 

him, may viciously disturb the neighbourhood in recreation and relaxation. (FAZEKAS 2008) 

Vibration power incurred by sound source spreads in wave form by causing compressure change in flexible, 

adaptable environment. Pressure fluctuation in the air is the audible voice. The strength of the voice is 

dependent upon the pressure wobbling of the medium, accordingly upon sound pressure. The least sound 

pressure that is perceptible by human ears is the audition threshold. The upper threshold of audible sounds is the 

sound pressure which even causes pain, that is called the pain threshold. The sound strength domain between the 

two threshold (values) is 12 order of magnitude , which means that sound that causes pain is 10 billion times 

stronger, than what we have only just overhear. There is an exponential conjunction between stimulus and 

sensation in the course of sound perceiving, namely great sound pressure enlargement induces relatively low 

sound sensation enlargement. The above mentioned peculiarities resulted in the introduction of levels in 

phonetics. The 10 times logarithm of the quotient of the quantity -that characterizes the moment values of sound 

strength- and the base value is called decibel(dB). Sound pressure that belongs to sound threshold of a man who 

has normal audition ((p0 = 2*10-5 Pa). has been chosen as a setpoint (p0). The 0 dB sound pressure level 

belongs to the sound threshold, while pain sensation as a result of a very strong voice appear at 110 – 120 dB. 

1. Urban noises and vibrations 

Noise is a mixture of noise of different intensity and frequency, while according to another definition noise is a 

peculiar and mostly undesirable urbanisation harm, which is characterized by literature as sound loading that is 

independent from our volition. 

In physical sense sound it is the mechanical vibration of resilient media, gases, liquids or solid bodies, during 

which energy leaves for in the form of waves which spread over from voice source. From physiological point of 

view it means sound sensation, and in turn in psychological respect we realize it as sound experience. 

Unpleasant sound experience is called noise. 

Noise concerns even more and more people, and in most of the cases it is the accompany of traffic. It is a 

loading factor which primary occurs as a consequence of vehicular, in less measure as a result of railway and 

aeronautic traffic, but noises derives from the surrounding of building sites, pleasure-grounds, sport field and or 

those derives from industrial activity (gas turbines, ventilative equipments, compressors), moreover the noise of 

lawnmowers have to be taken into account. People react to noise in many ways. (Figure 8.1.) This reaction 

depends on the subjective attitude of men and their adoptive skills to noise level, respectively from the routine 

of noises. If noise is greater than 60 dB (A) 19, it causes irritation. Noise of higher frequency and spasmodic 

noises redeem higher irritableness, than wide-scaled, low frequented, fossilized noises. 

Figure 8.1. Overall chart of noise related maleficences (WALZ 2008) 
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Every stronger sound effect brings on irritation, by psych the organism up for defence or escape. Here it is about 

behaviour-reaction of life importance respond to noise, which was formed during phylogenies. Sudden, 

unexpected noises belong here, when the level of the noise may rise 40 and even more dB (A) during a fragment 

of a second. Such a strong noise results in fright, which could not be measured with equivalent permanent sound 

level, consequently, of course, it may not define the direction value of noise emission. 

There is a distinct scale for adjudicating sound effects that injurious to health. On the basis of this scale, sound 

of 90 dB (A) measure may bring forth deafness, if somebody is exposured to such sound effects for a longer 

period. A sound measure of 93 dB (A) is only allowed to be „heard „merely for 4 hours, while the sound 

measure of 99 dB (A) is only for an hour. 

According to literary data, 80 percentage of presence migraines and 52 percentage of memory dropping outs are 

provoked by noise. In Great –Britain every second man and every third woman suffer from chronic neurosis as a 

consequent of constant noise. Every fifth patient is treated as a result of noise injury in French mental hospitals. 

In the clamorous districts of New York children dropped behind both in upgrowth and advancement. According 

to Australian researchers in 30 percentage of the cases noise plays a role in the diminution of the average age, in 

the evolvement of an aptitude to violence, suicide, murdering. 

Noise may disturb sleeping, communication, execution of duties, may reduce labour capacity. The judgment of 

its effect is subjective. In general noise causes 30–65 dB (A) psychic charging, besides 65-90 dB (A) psychic 

requisition provokes vegetative impairment which manifests in the abovementioned symptoms: - reduction of 

concentration and labour capacity, in circulation and metabolism disorders. Besides these facts, a broad zone of 

individual sound sensibility are known: Some 10 percentage of populace is extremely noise irritable, and even 

petit sounds are charging for them. Since definite share of the population have neurotic disorders, it is evident 

that easily perceptible noise burdens are unhealthy. Some one third- quarter part of men are in turn are relatively 

insensible to sounds. 

Particularly night noise provokes problem in urban environment, since they redeem cumulative effect. Night 

noise level of 55 dB (A) is equivalent to daytime noise level of 65 dB (A). Balance noise less disturb sleeping, 

than sharply wobbling sound-levelled noise, which prolongs the period of falling asleep. However wake up from 

deep sleeping period is extremely troublesome. In elderly age sleeping time- involving deep sleeping period- is 
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shorter, consequently elderly people are more sensitive towards noise than other age-groups. This value varies 

per persons from 40 to 70 age. 

While children wake up in the case of noise of 50dB decibel, while adult adults even wake up at 30dB noise 

level. In the event of similar extent noise about 72 percentage of the 70 year-old people wake up, while merely 1 

percentage of the 8-year-old children. 

However noise could provoke such reaction that is demonstrable with Electroencephalography (EEG) even if 

men do not awake because of that noise. It has also been manifested with EEG (Electroencephalography) that 

five times repeated night noise of 65–67 decibel stronghold does harm to health. The values of even tolerable 

noise level of untouched sleeping in open window are 25–35 dB (A) in average level, this value turns up if it 

outside noise level is at least 35–45 dB. 

2. Disturbance of communication 

Undiminished intelligibility of speech is only assured, if it is at least 10 dB (A) louder than surrounding noises. 

Noise slackens parlance intelligibility, whilst disturb or preclusive social relationships. The unpleasant effects of 

noise harm for communication may be evaluated according to the forthcoming scale: 

• Unsavoury sensation practically does not exist as far as 25 dB (decibel), we could speak quietly 

• Whispering is impossible in noise expansive from 25-40 dB (A) 

• In noise ranging from 40–55 dB (A) we are not able to speak with simple, habitual sound strengths 

• Even loud speech is not intelligible at noise level of 55–70 dB (A) 

• In the case of noise of 70–90 dB (A) parlance is only understandable if interlocutor speaks loudly or shouts 

• Start from noise extent from 90 dB (A) or more speech is not intelligible even along shouting 

According to a survey made in Szolnok (Hungary) in Konstantin Primary School that lies on crowded Baross 

street approximately 15 minutes long lesson (work) shortfall occurs due to infiltrating noise., and at the same 

time the syndrome of noise overshouting appears, when the teacher or the pupil try to overshout the infiltrating 

ambient noise. (SZÉL 1994). 

3. Hearing impairment 

Due to permanent effect of high sound power the overloading of metabolism, at sudden high soundtop 

(explosion) the mechanic change of detector sells happen in the inner ear trumpet .As a result of this, permanent 

audition threshold dislocation may evolve, which starts at 4000 Hz in frequency domain. Hearing impairment 

has just eventuated from 90 dB(A), especially at workplace noise pollution. Hearing impairment is one of the 

most often occurring occupational disease of recompensation liability. However other ambient noise, such as 

traffic noise do not cause audition impairment, still old-age audition damage is ascribed as an effective of 

everyday sound stimulus derives from environment. 

Noise injuries sooner or later provoke stress reaction in human body, what leads to somatic diseases, functional 

or degenerative and morphological occurring changes. The more stronger the noise is, and the longer the noise 

effect lasts, the more probable the existence of negative impacts are. The degree of maleficence of course 

depends on the nervous system status and on individual responsiveness. 

4. Measurement of noise 

International and domestic noise measurement regulations (standards) record the rules on the basis of which the 

degree of noise exposure is unambiguously determinable and could be evaluated. Certainly other regulations 

have reference to the examination of noise emission, while others refer to the measurement of noise strain. The 

noise of vehicular noise sources (public road, railway) is necessary to be measured by methods suitable for 

source peculiarities. In view of the objective of the measurement, primary, the quantity to be measured has to be 

defined. We measure the sound pressure level directly, in every occasion, which grounds for further 



 Noise and vibration defence  

 63  
Created by XMLmind XSL-FO Converter. 

calculations. Calculuses require extensive professional knowledge, and a suitably qualified and prepared 

specialist has to be assigned to execute those calculations. 

Measuring time also has to be chosen according to investigation purposes. The most important rule is to carry 

out measuring when noise source function under regular (run-like condition) circumstances. The level of noise 

to be measured is determined by the help of measuring system, which consists of the succeeding instrument 

units: microphone, sound pressure level gauge, symbol recorder, display. Previously most of these existed as 

separated instruments , however in our days specialists may work with up-to-date digital gadgets which execute 

calculations and records data. 

5. Regulation of noise- and vibration protection 

In Hungary frame regulations of noise and vibration defence are recorded in the cabinet council decree nr. 

12/1983. (V. 12.) It is evidenced from the number of this measure that it is not our ‗latest‘ ordinance, but it was 

up-to-date in the time of its constitution, and suits EU dictated requirement. Despite of the these and in spite of 

the several executed modifications since its constitution it has become out –of –dated, therefore creation of a 

new decree package is in progress in the Ministry of Environment and Water. 

Noise and vibration protection are essential measures of the regulation. It means the constitution of threshold 

values, which are acceptable for most of the people, and in the event of exceeding those values the causer of the 

noise may get sanction or is obliged to reduce noise. Since noise judgement is subjective, these limit values had 

to be created by the help of subjective experiments. In past decades several surveys were made in order to define 

the disturbing gage noise all over the world, thusly internationally accepted threshold values have been formed. 

Due to the subjective adjudication of noise the disturbance level of noise do not mean one well-defined 

numerical value. Limiting values are circumscribed at 85-90 percentage of disturbance values, it means that the 

observance of limiting values - those have been formed in this way - does not ensure staticless environment for 

all people, plus noise levels below this level may also disturb 10-15 percentage of the populace. Certainly, some 

people will not be inconvenienced even by louder noise than the foregoing values. Two types of threshold 

values are differentiated in noise protection. Noise emission threshold values pertain to noise source. 

(appliances, machineries, operating noise sours, building operations) while noise loading liminal values 

prescribe the allowable values of noise concern men or their residence. 

In Hungary currently legal noise and vibration loading threshold values ordained by the 8/2002. (III. 22.) joint 

enactment of the Ministry of Environment protection and the Ministry of Health. (henceforth Joint enactment). 

Due to international surveys nowadays it is unambiguous evident that men deem noise from different sources to 

disturbing noises in divergent ways. They ‗tolerate more‘ traffic noise than operation noise, and their claims are 

divergent inside the flat and in outside space. There was a significant, about 10 dB discrepancy between daytime 

and overnight demands. 

Judgement is also influenced by the built-in condition of the environment, for example in the surrounding of a 

flat in industrial territory, higher level of noise is regarded adoptable, than in quiet garden suburb or in holiday 

resort. If the abovementioned facts are taken into consideration, the Joint Enactment regulates the allowed 

loading threshold values of environment noise in four separate appendices, and the allowed threshold values 

concerning vibration are laid down in a distinct annex. The basis of the distinction of appendices referring to 

noise, is the characteristic of the noise source, consequently sound loading values derive from operation, 

constructional or vehicular sound source constitute a separate chapter (Annex 1).Limit values – within the 

chapter- are dependent upon the peculiarities of the operational period of the noise source and on the territorial 

classification of the establishment to be protected. 

From the aspect of the operational period of the noise source daytime (from 6.am.to. 10 pm) and night (from 10 

pm to 6 am. noises have to be treated differently. Night threshold values are 10 dB (A) lower values than 

daytime values. 

From the aspect of the area to be protected from noise, zoning categorization – recorded in the settlement 

settling plans - has to be taken into consideration in establishing threshold limits In this manner e.g. in the case 

of service noise sources the decree records 5 dB ( A) higher threshold limit in big town-like built-up territories 

than in garden suburb-like classified territories. The relation of noise emission threshold values and noise 

loading threshold value could shortly described like: Observance of noise loading limit values must be assured 

by setting out the limit values which relevant to noise sources. 
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The ultimate provision of the cabinet council decree reflects this, which adjudges that operation and 

constructional noise source are only be allowed to establish if the noise that has arose by those sources does not 

exceed the allowable, legal noise and vibrant loading threshold value. The decree furthermore ordains that when 

planning linear noise source (at the planning of public road, railroad) a noise-defensive chapter has also be 

made, and long-term traffic also has to be taken into account in that plan. As long as calculations of the plan 

chapter proves the anticipatory exceeding of threshold values, application of noise and vibration defence 

establishments, equipments must be scheduled, the execution of which may also be ordained by the National 

Inspectorate For Environment, Nature and Water. (henceforward the Inspectorate). (Figure 8.2.) 

Figure 8.2. 27/2008. (XII. 3.) Ministry of Health sound pressure limits in the built 

environment 

 

When establishing operational noise sources by significant construction work, the contractor should apply for 

the establishment of noise limits from the inspectorate unit required by the MT decree. The noise limit is 

established by the Inspectorate. It determines that the protected objects meet the exposure limit value with other 

noise sources taken into account. The inspectorate may apply corrections. If, for example. to enable the plant in 

a small urban residential area, where the exposure limit values daytime 50 dB (A), however, the protected 

objects are now affected by an existing noisy plant, the Inspectorate during the noise calculations takes it into 

account (with standard fixed manner) 3 dB (A ) and with limits a lower noise emission to the planned plant. (Of 

course, the existing plant‘s noise emission limit shall be reduced by the same amount.) 

6. Noise and vibration control tasks of Local 
Governments 

Local governments play an important role in creating appropriate conditions for the local control of noise and 

vibration protection. The 1991st XX. Act. authorizes local governments and their agencies, representatives of 

the Republic, as well as some subordinated central bodies to regulate noise and vibration protection. Based on 

the detailed rules of Law and the MT decree it is the local government‘s role to designate strictly protected areas 

that are protected from noises. 

Specially protected areas in the standpoint of noise protection: residential and recreation areas, health resorts, 

nature reserve. In the designated area according to the Annexes of Joint Decree have to meet 5 dB (A) lower 

limit values. By selecting quiet zones increased protection against noise installations may require extra 

protection (hospitals, nursing homes, educational and cultural centers). In this context, sources of noise in the 

quiet area may be restricted or prohibited in time and frequency by local regulation. 

Figure 8.3. Noise protection walls in Kecskemét (photo: Zoltán Zelei) 
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Noise protection installations around the area can be selected where noise emissions can not be reduces below 

the exposure limit because of large and objective reasons. Typically, this type of area is an airport. In the 

protected area according to noise level protection zones should be designated. In some protection zones building 

restrictions and prohibitions are also available, which can prohibit housing or the construction of medical 

facilities. The noise protection area should be designated in the settlement‘s spatial plan, in its absence the 

Building Authority is authorized to appoint. Noise protection areas have been designated for example near the 

Liszt Ferenc Airport where the noise limits are exceeded. Beside territorial protection local governments 

regulations can make noise and vibration protection rules. Regulations of the local governments have the ability 

to limit distracting noises that can not be assessed. The regulation may prohibit or restrict noisy activities 

continue at night in certain parts of the settlements, it can restrict the opening hours of clubs, livestock 

production, noisy advertising around parks, hospitals, it also can arrange punishment for silence nuisance, etc.. 

7. Noise map 

Noise maps are based on the sources of noise and the model of spreading of noises. Measurements are carried 

out only in industrial installations, however, the level of noise reaching populated areas is determined by 

calculations. The aim of the strategic noise map is the preparation of state survey which gives rise to the most 

significant source of noise-management groups, for the preparation of action plans, establishing strategic 

decisions, so both the spreading factors and the sales figures of the average annual values of the region. Digital 

maps are used as the basis for noise maps to represent the noise sources (roads, railways, airports, industrial 

facilities), the sound transmission barriers (such as noise barriers, embankments, high buildings), and the 

buildings that should be protected from noises (such as residential buildings, health care facilities, educational 

institutions). Traffic data should be assigned to noise sources depending on their nature, or the noise 

measurement results, and other characteristics that affect the noise generation and propagation of noise in 

buildings that should be protected. It must also be associated with the number of people affected. With the using 

of all of these data a GIS computer program, which was made for this purpose, depicts the strategic noise map 

of the area. The indicators used to assess the noise situation are: Lden and Lnight. There are two types of noise 

indicators to graph situations on the noise strategic map. Lden is an "average" noise level, which is for the 

characterization of a full 24-hour day. At averaging noises occurring in the evening and at night are given more 

weight (5 and 10 dB). The Lnight is the average noise level at night (between 22:00 and 6:00). Part of the noise 

maps are so-called "Noise load maps" which represent the observed noise level for each map points. 

Figure 8.4. strategic noise map of Kecskemét (industrial noise all day) 



 Noise and vibration defence  

 66  
Created by XMLmind XSL-FO Converter. 

 

strategic noise map of Kecskemét industrial noise - all day; project ID; strategic noise map; consortium 

cordinator; consortium members; drawing number; legend; building to be protected; building not sensitive to 

environmental pressures; school; hospital; nursery; railway; public road; clear area; periphery; areas intended for 

installation; noise barriers; noise load; scale; 

8. Conflict Map 

For those areas where noise maps are created, conflict map should be created as well. This map shows that the 

noise level at each point that is higher than the regulatory threshold. The above mentioned thresholds are not 

limits but targets to be achieved. The conflict map highlights, which areas may be critical to noise climate where 

should the action plan deal with a more detailed analysis of the existing unfavorable noise climate. 

Noise disturbance maps are separetly made for different source types during daytime and at night (industrial 

facilities, roads, railways and airports). Conflict maps are also made separately for different source types for the 

characterization of the whole day and the whole night period. The metropolitan agglomeration is therefore (if 

each of the four source types can be found in their territory), has a total of sixteen noise maps, while a busy 

traffic noise maps has a total of four separate pieces. 

In Kecskemét road noise reduction is necessary. Particular attention should be paid to reducing noise during the 

night, when the load is greater than the threshold. Noise caused by rail transport should be a priority to reduce 

noise during the night. The main objective of noise abatement is the reduction of the maximum load. Based on 

the industrial noise map it can be stated that according to strategic noise mapping the load above 75 dB, and 

between 70 and 75 dB is non-existent near protected buildings. Noise load between 65 and 70 dB can be 

observed at the Kecskeméti Konzerv Ltd. Noise load between 60 and 65 dB can not be experienced nearby the 

protected buildings. Noise load between 55 and 60 dB can be observed along the premises of Kecskeméti 

Konzerv Ltd. and the Nordenia Hungary Ltd. and along the 54th main road‘s protected building. With the help 

of conflict mapping it can be determined that protected buildings and their inhabitants near the Kecskeméti 

Konzerv Ltd. and the Nordenia Hungary Ltd. get a 10 dB greater load compared to the 45 dB noise limit. 

Figure 8.5. strategic noise map of Kecskemét (industrial noise all day – conflict map) 

strategic noise map of Kecskemét industrial noise - all day 
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project ID; conflict map; consortium cordinator; consortium members; drawing number; legend; building to be 

protected; building not sensitive to environmental pressures; school; hospital; nursery; railway; public road; 

clear area; periphery; areas intended for installation; noise barriers; noise load; scale; 

9. Town planning - and the issue of development and 
noise 

In our country, only a few percentage of urban settlements have noise maps small and medium sized cities are 

not yet benefiting from the relating tenders. The noise maps of medium and large cities can be downloaded from 

their own website, in the case of Budapest the use of Web-GIS content services is a refreshing example. 

However, all the published noise measurement results avoid to use a foreign language as a general deficiency, 

which is required by foreign investors or eco-tourists. In Germany, every province has a special GIS-based noise 

measurement content, just like Hesse (Figure 8.6.) 

Figure 8.6. Hesse province WEB-GIS based noise map (source: geoportal.hessen.de) 
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In the database based on WEB-GIS we can choose optionally in the details of the surface, and the display of the 

significant noise emission objects. With the help of the theme selector we can select the information that we 

need. The mapping is usable and manageable objects and street level at approximately 1:5000 scale, this 

resolution over this guide is only informative. The professional and public part of modern spatial planning can 

not work without a web-based geospatial visualization. 

10. Summary 

The environmental impact caused by noise is one of the most important health factor, which is in the context of 

the well-described legislation. In the area of urban development noise plays a primary role in the development 

planning of various functions. The noise is a source of stress and therefore a key element of planning that have 

Web-GIS based format that is also available for professionals. 

10.1. Questions 

1. What are the most dangerous risks of noise to health? 

2. What kind of control methods are presented for the reducing of noise and vibration load? 

3. What are the most important exposure limit values of the local environment? 
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Chapter 9. The issue of natural 
background radiation 

1. Objective 

The issue of natural background radiation is exclusively dealt with to a limited extent in Hungary. Contrariwise, 

its impact may have been told to be rather significant, since it may occur in a striking way in a life of a 

settlement, without that the local population would be aware of the danger of that radiation. On those 

geographical places, where the incident rate of cancerous diseases is bigger than the average, besides divergent 

industrial activities and electrosmog the natural radioactive earth radiation also has to be kept in mind. Hungary 

lies in a region that is strongly segmented with fault-lines, along which a significant radioactive radiation reach 

the earth‗ surface. A certain part of these fault-lines does not carry a risk of danger for health ( see. the thermal 

bath of Eger), but we can count to its presence almost everywhere as a hidden threat . The science of geography, 

geophysics at home for the present time have not researched targeted this issue. 

2. The concept of background radiation 

Ionizing radiations are presence everywhere in our environment; they constitute an integral part of our everyday 

life, thus our body is exposed to a constant radiation. The intensity of this natural background radiation is 

relatively low, and its measurement is variable according to geographical location, but many other coefficients 

may influence the amount of radiation. Earthy biosphere has adapted to this background radiation in the course 

of billion years, consequently the examination of the radiation environment, respectively the effects of those 

radiation environment to living organism merely may be examined with precise measuring tools. Natural 

radioactivity, the so-called natural environmental radiation is distinguished according to origin by special 

literature: and certain elements of the radiation environment are classified among radiations of natural, or rather 

artificial origin. 

3. Natural background radiation 

Nuclides which make up the world are in constant move and interaction and interchange. Energy released as a 

consequence of decomposition and transformation of those nuclides is called to radioactive radiation. Radiation 

which reaches our body may derive from the outer space, from the earth ‗crust, from plants, foodstuffs, from the 

object of our environment, radiation arrives but even from our own body. The measure of natural radiation is the 

Sievert. The cosmic radiation primarily is made up of the Sun, or rather from high energy particles derives from 

galactic source. Only the fragment of particles of cosmic origin gets to the Earth‘s atmosphere, as the largest 

proportion of those cosmic particles are averted by the Earth‘s magnetic field. 

Cosmic rays which outcrop create secondary radiation when they interact with atmospheric molecules, and they 

ionize those molecules. Cosmic radiation grows in parallel with altitude , furthermore with latitude. Radiation 

energy absorbed by our body, this way show divergent anomalies in another and another points of the Earth. 

Cosmic radiation evokes nuclear reaction in the atmosphere, and radioactive nuclides evolves in lesser or larger 

amounts. The most significant cosmogen radioisotopes are the 3H and the 14C. These isotopes issue in large 

quantity in the course of the nuclear reaction, and as a consequence of their chemical characteristic and big half-

time, they cause exposure to radiation when founding to living organism. The annual doses of 14C which 

integrates to human body is 12 µSv. 

The elements of crustal background radiation are called to terrestrial radio nuclides by specialist literature. 

Decisively, the 238U, the 232Th and the 40K consist the radiation which derives from the Earth‘s crust, from living 

creatures and from the objects of our environment. Furthermore 235U radionuclide and the nuclides of radioactive 

decay lines belongs to this category. The former three terrestrial nuclides are characterized with and extremely 

long half-time, they have built to our environment during the formation of the Earth. According to their 

distribution, their chemical characteristics and their physiological effect they influence the amount of 

radioactive radiation in different ways. 

The decadence of 40K-beta is characterized by gamma radiation. Beta-radiation consists of negative electrons (in 

the case of the so-called β+- it consists of positive antiparticles, positrons of electrons. It has less ionizing effect 
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than alpha radiation has, ad its pervasiveness is greater. Substrata which contain low number of atoms (graphite, 

water, glass, plexiglass) are applied to protect against beta ray radiation. Gamma radiation is a high-energy 

electromagnetic radiation, its pervasiveness is the greatest. The dose rate intensity caused by gamma radiation is 

reducible with the application of lean, iron, terra ponderosa and water ( the intensity of radiation exponentially 

decreasing with the thickness of the absorbent). (GÉMESI, 2008). THE 40K can be regarded both as external and 

internal sources, as a part of background radiation. Its occurrence as internal source is very frequent in the 

environment. Several minerals and stones contain calcium, and KCL is the non-negligible share of the salt-

contain of seawater. Calcium is a vital element by reason of its physiological role, it contributes to natural 

background radiation in a high doses. 

Minerals and stones may contain uranium, thorium in small quantities, such as substratum, or other stones of 

volcanic origin. In the structure of basalt and propylite they occur in larger doses, and increase the intensity of 

background radiation In contrast to the 40K , the uranium 238 and the thorium 232 do not increase background 

radiation on their own. 

Both nuclides are parent elements of a quite long decay lines, thus along with them all elements of the decay 

lines can be found. Certain members of decomposition lines decay in different ways, this way the members of 

uranium and thorium lines also contribute to alpha, beta, and gamma radiation, too. 

It is capital to mention the role of radon ,too. The isotopes of radon possess sufficient half-time in order to be 

able to diffuse from stones to the environment. Radon may be enriched on its own in closed space, thus it may 

influence the exposure of humans to background radiation to a great extent. 

Such locations, situations occur in our environment where radiations which otherwise have natural origin occurs 

in an essentially larger intensity than the normal, what is usually cause by such substrata in which the 

radioactive nuclides of terrestrial origin enrich for some natural effect. These substrata is called to NORM 

materials - by specialist literature - on the basis of the English (Naturally Occurring Radioactive Materials 

expression). Such locations for instance where natural potassium, uranium or thorium enrichments may occur in 

surface stones and soils: there the doses capacity of gamma radiation may be the multiple of the normal (50–100 

nGy/h) values. 

A Hungarian example for these kinds of accumulations is the area of Kővágószőlős, where the outbreaks of the 

uranium accumulation in the Upper Triassic sandstone (ore lenses) occur in the surface, or the Th accumulations 

near Nagykovácsi. In underground areas in turn, the accumulations of the radioactive radon gas (intermediate 

element of the 222Rn, a 238U decay line) could have said to be typical: values - which exceeds the normal, outdoor 

radon concentration 1–10 Bq/m3) with several orders of magnitude – may have been measured in certain caves. 

( VÁRHEGYI 2011) 

4. Artificial background radiation 

Beside background radiation of natural origin, due to human interventions the exposure of human organism to 

radioactive radiation is even more intensive. The concentration of background radiation, as a result of 

antrophogen effect, is signed as artificial background radiation, only the fragment of TENORM exposure to 

radiation derives from nuclear test or from nuclear accidents. TENORM (Technically Enhanced Naturally 

Occurring Radioactive Materials) substances which has been launched to special literature. The wide range of 

uses of radioisotopes in medical diagnostic and therapy, in industrial sectors, emphasizing the presence of the 

nucleotides- applied in scientific researches- in the K+ F sector mean a exponentially larger dose than 

experimental or accident origin radiation exposure. 

Industrial units which issue TENORM substances (Technically Enhanced Naturally Occuring Radioactive 

Materials) substances 

• Carbon-hydrogen industry ( coal mining and their calcinations) 

• Oil and gas exploration 

• Ore extraction and smelting 

• Sand reach in heavy metal minerals, industrial sand (feldspar rare in silica sand, zirconium, titaniferous 

• Fertilization, phosphate-industry 



 The issue of natural background 

radiation 
 

 71  
Created by XMLmind XSL-FO Converter. 

• Construction industry 

• Selective recycling 

5. The impact of background radiation to living 
organisms 

Exposure to internal radiation has been caused by the radioisotopes allocated to human body. The damaging 

property and the dangerousness of that ingestion radiant materials (which get to the human body through 

respiratory tracks, through enteron or through or skin) are determined be the participation in the metabolism of 

living organism and by the nuclear constant of radionuclide. (Köteles és Tóth, 1999; Kanyár et al., 2004).) 

Internal radiation exposure eminently derives from the degradation product of short half-time of the 222Rn, 220Rn,- 

which have been flown from building material, soil, drinking water, natural gas. With regard to human health, 

pulmonary loading which caused by inhaled radon decay product in buildings are the most prominent. 

The degree of pulmonary loading is influenced by the establishing location, structure of the building, the type of 

the building materials, ventilation relations may also have impact on the degree of radiation. The pulmonary 

loading unambiguously increase the risk factor of the fatal lung cancer. It can be stated from the date that 

building material is a decisive factor in radiation of natural origin, since the gamma radiation of the building 

material made up more than half of the internal radiation exposure and the radon and thorium ( and their 

daughter elements) are issued by them. Tóth et al., 1997). On the other hand among the listed component, 

construction material is the singular, which may have been affected by human activity. I hereby mention that 

saving with energy carriers ( improvement of heat isolation of flats, less ventilation) increase the concentration 

of the short life decomposition products of radon and thoron radioisotopes. (Tóth, 1983; Germán, 2002). Topes 

in the air of the flats, this way increase exposure to radiation cause by them. 

The adjuncts of artificial sources are added to the nature exposure to radiation. Among artificial sources there 

are those sources which are the consequences of previous actions, events, and we must to live together with 

them henceforth, until the decay of radiant isotopes. The subsequent surface and atmospheric nuclear test have 

the greatest impact among them even nowadays. In the course of nuclear tests primarily C-14, Cs-137, Sr-90 

and Kr-85 radioisotopes have been scattered. The lasting contributions of nuclear industrial accidents also 

belongs to this category. (Vakulovski et al., 1996, Slavik et al., 1997; Vajda, 1998; Sombré és Lambotte, 2004) 

It is worthy of note that we have a relatively lot of information at our disposal, about the physiological effect of 

medium and high-dose exposure , but on the contrary, yet, currently there is a little reliable data about the 

consequences low-dose exposure at our disposal. It does not have deterministic, predictable impacts; however 

incidental random harmful or helpful effects may not be detected by science according to the current knowledge. 

Figure 9.1. Certain elements of artificial radioactive radiation and their degree of 

loading (Source: www.haea.gov.hu) 



 The issue of natural background 

radiation 
 

 72  
Created by XMLmind XSL-FO Converter. 

 

6. The measurement of environmental background 
radiation 

A feature of radioactive sources that they emit several types of radiation. The so-called yield, also called flux is 

the measurement of the activity of radioactive sources based on the number of disintegrations per second. The 

radiation associated with distance because of the intensity of radiation decreases with the square of the distance, 

assuming that the radiation‘s path is barrier free. In conclusion, the weakening which is passing through the 

beam material should not be neglected. 

In nature the only radioactive elements which occur are the ones that have a long half-life and comparable to the 

age of the Earth, or those which are continuously formed by some nuclear reactions, or constantly occurring 

natural nuclear reactions (Lengyel és Jász, 1966). 

The measurement of nuclear radiation is based on the energy interaction of radiation and the detector substance. 

The particles from the nuclear radiation is absorbed by the material of the detector, a part of or the total energy 

of the nuclear radiation is transformed into another form of energy by the detector. The charged particles 

translated their energy into ionization or excitation by the direct collisions with the atoms in the detector. 

Secondly, the inert particles first create a nuclear reaction in the detector and this is who they create charged 

particles, which are then generate ion pairs or excited atoms. Electronics associated with the detector of this 

energy is transformed into an electrical signal. The magnitude of the generated pulses is proportional to the 

energy of radiation particles and to the per unit time, the number of radiation intensity (Marx, 1996). We 

amplify the voltage pulse with an amplifier, if necessary we form it, to make the signal processor to receive 

easier to handle electrical impulses. The analyzer is responsible for the classification of this magnitude, the 

counter will indicate the number recorded during the specified time interval pulses. The rate meter (nuclear 

measuring instrument for continuously indicating the magnitude of the radioactivity) show the average number 

of pulses, in analogue form. (Bódizs, 2006) 
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Types of detectors are used to measure the radiation 

• Gas-filled detectors 

• Scintillation detectors 

• Semiconductor detectors 

• Solid trace detector 

• Thermo-luminescent detectors 

• Gamma spectrometry 

• Scintillation gamma spectra 

• Semiconductor detectors gamma spectra 

• Measurement of specific low radioactivity 

Figure 9.2. The effective dose equivalent of radiation components per year arising from 

natural radioactive sources (source: www.szie.hu) 
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7. Data measured of the background radiation in 
Hungary 

In Hungary the natural background radiation loads a person with an average 2.4 mSv/ year effective dose. The 

level of background radiation is mainly influenced by the geographic location and time. This means that in 

Hungary the difference between the ambient radiation is some areas are two-three times. The radiation depends 

on both the geological conditions, the weather and nutritional habits. Meteorological proven example, the 

background radiation concentration in rainy weather. The reason for this is the highly airborne radioactive 

aerosol particles in the atmosphere, they washed with water drops into the earth‘s surface, thereby increasing 2.5 

times the background radiation from the normal value. 

Continuous monitoring of atmospheric radioactive substances activities carried out by the national radiation 

monitoring system in Hungary. The outdoor system is a network of 130 monitoring stations, hourly measures 

the ambient radiation dose quantity that is continuously monitors the value of the dose rate. 
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The dose rate measured in nanoSievert / h (nSv / h). 

In specific, official figures from the natural background radiation level in Hungary hovering around 50-180 nSv 

/ h. The value depends on the height and type of the soil too. Other factors that affect the course of 

investigations of natural effects, weather conditions, changes in meteorological parameters (air pressure, 

rainfall). 

The measured values are sent to a central data logger which continuously monitor the station for incoming 

signals. If the dose rate increases significantly as a result of an event, you can immediately begin the 

investigation, or - if necessary - the imposition of appropriate precautions. The warning level is 250 nSv / h. 

(This level- is only a fraction of a real threat level- does not mean that those who are close to the station would 

be at risk, experts warn only the start of the investigation.) 

The occurrences of radiation exposures caused by the TENORM materials are in connection with the mining of 

higher than average natural radioactivity materials and the use, processing of mining products. The typical 

example of the additional radiation load from both employees and retail sikes are, the uranium mining and ore 

processing. Coal mining and utilization of this energy (thermal power plants) in the case if the produced coal is 

anomalous (above the crustal average) radioactivity, can cause excess radiation dose. In domestic level, 

(Eocene) coals from Ajka and Tatabánya have a very Uranos character and the coal from Pécs(medium thorium-

uranium mixed character) have anomalous radioactivity; Nógrád and Borsod coal types are normal (low) levels 

of radioactivity. The use of coal (burning) resulting fly ash and slag of carbon inherently anomalous 

radioactivity accumulate more: exposure to the environment, increasing the levels of natural background 

radiation in the form of tailings (fly ash and slag dumps). For example the(uncovered) spoil-banks of Ajka 600-

800 nGy/h, the deposited ash at (open surface)Pecs is 300-400 nGy/h gamma dose rate measured (cf. NRIRR 

representative survey, the national average gamma dose rate is 86 nGy open space / h). The problem is 

especially conspicuous when these materials are utilized as building material. The industrial-scale use today can 

be excluded (previously occurred), but the private use is difficult to be limited. A typical case when the 

radioactive slag insulating layer is incorporated into the house slab / socket, with gamma radiation and radon gas 

from it continuously charged to the inmates. 

8. The prevention 

To reduce the risk of radiation exposure in the context of international law entered into force on dose limits, 

radiation protection regulations. Of particular importance is the ALARA principle, IAEA and the Atomic 

Energy Act. 

The International Atomic Energy Agency (IAEA) recommendations are closely aligned with the ICRP 

(International Commission on Radiological Protection) recommendations. The primary objective of radiation 

protection policy developed by the ICRP to ensure adequate protection of individuals without unduly limiting 

their activites to guide radiation exposure. 

They examine the justification of radiation activities in detail, the introduction of activities involving radiation is 

justifiable in case if they have a net positive benefits for the society. Protection optimization is a basic 

requirement, as a condition for keep the lowest reasonably achievable radiation exposure, economic and social 

factors are taken into account (ALARA principle). 

The Nuclear Act provides the public health, safety and the environment protection. The use of nuclear energy 

can only be performed according to the principle, only be executed in 18 way and under regular inspection as 

specified by law, and "the application of nuclear energy, and "In the use of nuclear energy, safety has priority 

over all other aspects‖. 

In order to limit individual dose rate of radiation, taking into account all activities involving radiation should be 

kept below a limit set by the authorities (public radiation exposure, radiation exposure of workers in hazardous 

jobs). 

9. Regulations for radiation protection in Hungary 

In Hungary the No. 16/2000(june 8) decree of the Minister of Heath governs the radiation protection issues, 

which the executive order of the Hungarian Atomic Energy Act No. 1996 CXVI. The regulation is in 
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accordance with the latest recommendations of the ICRP (ICRP-60 and ICRP-65 for radon, respectively), and 

with the regulatory practice of the EU countries (including Germany). 

The most important rule threshold dose for two different groups of the population: As for the critical group of 

the population effective dose from artificial radiation sources can not exceed 5 mSv for 5 consecutive years, and 

within one year can not exceed 2 mSv. Fort he ionizing radiation workers the occupational effective dose limit 

of 100 mSv over five consecutive years, not a year year can exceed the MST was 50. Consequently, the 

requirements for a longer period is: 1mSv/year for the normal population and 20 mSv/year for the workers at 

radiation hazardous workplace. Long-term planning should be based on these values (including uranium mining 

remediation as well). It is important to emphasize that these dose values above do not include the natural 

background radiation. "Frédéric Joliot-Curie" Radiobiology and Radiation Health Research Institute (NRIRR) is 

the higher authority of radiation protection issues. According to the latest (2002) survey conducted by the 

NRIRR in Hungary, the population average effective doses of the background radiation is 3.1 mSv / year. Prior 

to this survey, the "official" background was considered as 2.4 mSv / year; the increase was attributed to higher 

indoor radon concentration due to improved insulation of buildings. 

Like most of the countries, issues related to radon is regulated differently. The imposed action values of radon 

concentration at work is 1000 Bq/m3(annual average). In this regard there is no distinction between "normal" 

and "radiation hazard" jobs (assuming annual working time of 2000 hours, the concentration is about 

corresponds to 6 mSv / year worker radiation load). 

10. Summary 

The natural background radiation is a constant factor in our environment. Environmental radiation is present 

everywhere on the surface of the Earth and has a greater or lesser extent impact on our lives. 

Background radiation is defined as the natural radioactivity, which was set up in the environment that occur as a 

result of ionizing radiation in the radiation environment. The scientific literature distinguish natural and artificial 

sources of radiation. 

Some of the natural background radiation has evolved over millions of years, and it can also come from the 

outer space (cosmic rays), and it can also come from the earth's crust (terrestrial radiation), plants, foods, objects 

of the environment, and also from own our bodies. The level of radiation is affected by various environmental 

factors as well. For example, the location, weather, the quality of rock, nutritional habits. These natural 

radiations are called NORM materials. 

The resulting impact has to be mentioned as well which is the result of anthropogenic radioactive radiation. 

Exposure to ionizing rays may be concentrated as a result of human interventions, this is due to the use of 

radioactive isotopes in a wide range of medical diagnostic and scientific research. Reliable measurement data 

demonstrate that industrial activities (such as coal mining and quarrying, oil and gas extraction, construction) 

generate artificial radiation, called TENORM materials are only fractions which contribute to the constant 

background radiation, so natural radiation is the primary source of the elements of the radiation environment. 

Physiological effects of the high and medium doses of radioactive nuclides are well known, however low levels 

of natural background radiation can not be determined deterministically, our knowledge about the positive or 

negative effects is still poor. 

Measurement of background radiation happens through targeted research based on and energy interaction 

between the radiation and the detector material. This test method is applied by gas detectors, scintillation, 

semiconductor, solid-state track detectors, reliable measurements is done by the gamma spectrometry, 

sometimes it can even measure specific low radioactivity. Continuous monitoring of atmospheric radioactive 

material is done by an international radiation monitoring system, strict measurements is done by and the data is 

monitored by professional complete inspections and actions even if there is a minimal dose amount change. 

To reduce the risk of radiation exposure in the context of international dose limits, radiation laws came into 

effect within the framework of regulations of radiation protection. The ALARA principle, IAEA and the Atomic 

Energy Act have particular importance. The International Atomic Energy Agency is closely aligned with the 

provisions and recommendations of the International Commission on Radiological Protection to ensure adequate 

radiation protection within the framework of established policy. 
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As a consequence of the effective impact of natural background radiation, it is important to be aware of the 

beneficial and adverse effects, and its short-and long-term effects on biotic and abiotic environmental factors, 

the relevant scientific outcomes are pioneering researches. 

10.1. Self-check questions 

1. What is the radiation environment? 

2. Provide details on the sources of natural background radiation! 

3. What activities TENORM materials come from? 

4. How does radiation affect the human body? What is this primary risk? 

5. Explain shortly the principles of radiation measurement! 

6. What factors should be taken into account in case of the change in the domestic radiation dose? What is the 

change depending on? 

7. Mention some TENORM situations occurring in Hungary! 

8. Why is it important to follow-up the ongoing background radiation? 

9. List international organizations, protection policies that take actions against radiation! 

10. Decide whether the statements are true! 

The artificial radioactive radiations are present dominantly in the formation of the background radiation. 

Dose limit of the radiation risk for employees in the work environment is 20 mSv / year. 

A separate recovery does not involve the formation of TENORM materials. 

11. Search link between the following key words and phrases! 
 

Cosmogenic radionuclides Fluxes 

Scintillation gamma spectra Rainfall 

ALARA principle 238U,232Th,40K 

Terrestrial nuclides Atmospheric molecules 

The radiation dose is multiplied Radiation protection policy 

12. Which of the following radioactive isotopes are from terrestrial sources? 

• 137Cs 

• 235U 

• 90Sr 

• 85Kr 
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Chapter 10. The electrosmog and its 
dangers 

Where the incidence rate of cancer is higher than average, than the variety of industrial activities, and increased 

natural background radiation and the electric field generated by electricity, the electric smog should be 

considered as well. The chapter considers the general problem of electrosmog and determines its harmful effects 

and its methods of control. The increasing radio frequency data transmission systems related issues are also 

mentioned. 

The use of electricity has become part of our daily lives. Nowadays, more and more health caring people come 

across the expression electrosmog. The electrosmog is a natural or man-made source of electric and magnetic 

fields as well as loads caused by radio frequency radiation, which affects human and other living organisms in 

the everyday life. The electric field is created around the issuer. Electricity is all around us all day. In our 

environment naturally and artificially generated electric and magnetic fields can be distinguished. 

1. The formation of electrosmog 

Natural resources: the atmosphere, the Earth, the Sun and the stars. 

Artificial sources: production of electricity, distribution and use, communications, telecommunications, data 

transmission equipment. 

Electrosmog can be found around us: each and every building and every workplace, which is caused by 

electrical equipments and fittings. But it can penetrate our houses, our place of residence from the outside from 

the following equipment resources: high-voltage lines, electric wires on the roofs, radio and television, and 

telephone antennas, electrical cables, elevators, electrically powered means of transport. (Figure 10.1. and 

10.2.). 

For example the source may be tram, trolley, train, electric or hybrid cars. 

Figure 10.1. Sources of electrosmog (own work) 

 

Figure 10.2. High-voltage line (photo: Zoltán Zelei) 
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The obvious feature of electro-smog is that it is in a so-called non-ionizing low energy range. These rays are 

long used by people, however its intensive use is due to the recent technical developments. Based on its 

recognized positive effects this radiation range is used for medical and cosmetic practice (for example 

diagnostic imaging procedures, MRI, etc). However, the use of more extensive and intense radiation raises the 

question of what environmental risks, or what health effects might be caused by this new environmental burden. 

2. The low and high frequency radiation 

Within the artificial electromagnetic radiation the electro-smog generating radiation can be divided into two 

main groups: low-frequency radiation (0 Hz-30 kHz) and high-frequency radiation (30kHz-300GHz). 

Electromagnetic waves can arise from natural sources. The biological subjects can also produce a significant 

frequency range themselves in their organization, which can be used for various diagnostic purposes (eg ECG, 

EEG). A significant portion of the environmental electromagnetic waves is generated by people, when the 

information transmit through the air wireless in high frequency (100 kHz to 300 GHz). In case of such high 

frequencies, the electric and magnetic field practically merge. In this case we are talking about electromagnetic 

waves (Figure 10.3.). 

The low-frequency radiation sources could be for example: domestic consumers, domestic appliances, office 

equipment, transmission lines, elevators and motors, transport equipment, transformers and converters, etc. 

These spaces are measured by the space field strength in (electric V/m and magnetic T (Tesla) units). The 

variable electric field is generated by alternating voltage. It is present in each apparatus, cable, connectoreven if 

there is no electricity currently flowing through them. The strength of an electric field depends on the intensity 

of the voltage present which is expressed in V/m. Easy-shaded, the strength decreases with distance linearly.1 

A magnetic field of low frequency engender when current flow on in-circuit electric consumers and conduits. 

The magnetic gradient depends on the size of the current, but it is also dependent upon the distance of the by-

way and return cables. It is difficult to overshadow, its effect reduces with the distance and at the same time it is 

the best defence against this. Its everyday resources are the in-circuit electrical equipments, or built-up, or rather 

separated transformations, power supplies, or power lines of high voltage. 

The sources of high-frequency: radio and television stations, radar stations, mobile phones ( cellular phones, 

DECT telephones, base stations, microwave ovens, monitors and so on. These are radiant sources, here the 

measurement of the square has no significance. Radiation capabilities are most often measured with capability 

density. (VIZI 2012). (Figure 10.4.) 

                                                           
1FIFE, B. (2009): N.D Health Hazards of Elecromagnetic Radiation, Piccadilly Books, Colorado Springs, pp. 16-22 
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Figure 10.3. Types of electric radiation exposure on humans (own work) 

 

Figure 10.4. Antennas on top of a tall building (photo by Zoltán Zelei) 
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2.1. Mobile Phone systems 

One of the largest emitters of electrosmog are mobile devices. Today's modern mobile phone connections are 

created by radio-frequency signals broadcasted by radio telephone equipments. The telephone system consists of 

two parts: base stations and user equipments (cell phone). The base stations are installed outdoors, and are low-

power radio stations that perform telephone connections in a given area. As a result of the development of the 

domestic telephone service, the base stations has almost covered the entire country. For proper telephone service 

base stations should be located along roads or near populated areas. The base stations are major sources of 

electro-smog especially in big cities, where the number of users are high, but the vertical elevation difference of 

story buildings is small. 

2.2. The radio telephone base stations 

The base stations broadcast through radio frequency antennas. The antennas were placed 15-70 m above ground 

level so that frequency signals can freely reach the desired zone. Antennas are installed on purpose-built towers , 

on top of buildings, or occasionally on side of buildings. Antennas used at the base station directionally emmits 

radiations. In the natural environment radio frequency signals comes from vertical setting rectangular emitter 

bodies. The main radar beam generally leaves the emitter body horizontally 60-120o vertically 6-15o, 5-10o 

angle. Which explains why the electromagnetic field is smaller directly below the magnitude of the antenna than 

further away. The biggest load of electrosmog can be measured in the homes next to the radiation cone. The 

intensity of electromagnetic radiation in the air decreases quadratic. 

3. The biological impact of electrosmog 

One of the best known impacts of electromagnetic radiation is the thermal impact. Water molecules of the body 

are brought to vibration by radiation and hereby friction heat is generated. This impact is used for microwave-

ovens (2,45GHz), but non-thermal impact is also distinguished. More and more thought – provoking studies 

have been appearing about non-thermal impacts, which warn us to the emerging dangers. Eventually, 

electrosmog is a civilization stress-impact. Constant tension may induce health complaints. In most of the cases 

stable stress results in sleeping disorder, exhaustion, headache, irritation, high blood-pressure. 
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Mobile phones give and take modulated impulse – packages. This means that transmitters do not radiate evenly. 

Information get to the receiver in packages, with short-time excessively intensive electric waves (pulsing 

radiation.) Pulsing electromagnetic radiation is at the heart of debates and researches. This electromagnetic 

radiation is used by mobile phones. More researches have pointed to the fact that pulsing waves get into to the 

deep-lying territories of the brain and interchange natural brain fluxes, moreover they have an impact on cells‘ 

metabolic processes, too. Many people describe pulsing waves, like a lightning in the brain. Electromagnetic 

radiation confuses the melatonin hormone production. Melatonin produces in living organisations as a result of 

darkness. Melatonin – level shows significant part-of-the-day fluctuation, is ten times larger in human body at 

night than in daytime. It has also been discovered that if melatonin is given to people they become sleepy even 

in daytime. Accordingly it plays an important role in a sleep-awake regulation. 

3.1. The impact of electromagnetic fields on human body 

Based on the examination of childhood leukaemia, standardized IARC classification was applied in June, 2001 

by the IARC (International Agency for Research on Cancer), the cancer research specialist agency of the World 

Health Organization (WHO). This classification weights the laboratory evidences of human and animal relate. 

Accordingly, electric and magnetic fields of extremely low frequency (ELF) have been classified as possible 

human carcinogens. (Factsheet N°263 October 2001). The possible carcinogen classification is usually based on 

the evidence of neoplasm in human bodies, which is considered to be believable, but of course other 

explanations may not be excluded either. 

A scientific expert group was called together in October, 2005 by the WHO in order to evaluate those health 

risks, which may derive between ELF electric and magnetic fields. This investigation has discovered several 

health impacts and proofs in relation to the development of cancer formation. The conclusions and 

recommendations of the research group have been presented in the Environmental Health Criteria Study of the 

WHO. 

3.2. Short-term effects 

There are established biological impacts on exposition to acute exposure on high frequency (above 100 μT), this 

fact is explained by biophysical mechanisms. External magnetic field of ELF(extremely low frequency) induce 

electric square and flues in the body, what may induce nerve and muscle stimulation and they transform nerve 

irritations in the central nervous system in the case of a very strong electric field. 

3.3. Possible long-term effects 

Several scientific investigations have examined the long term risks of the exposure to ELF magnetic field, 

especially with respect to childhood leukaemia. On the basis of cumulated analysis of epidemiological 

examinations, the classification of carcinogenic, childhood leukaemia has shown double increase in the 

population above of the retail energy frequency magnetic field (0,3-0,4 μT) such as in the lower exposure of the 

population. 

It is important to mention here that in homes and apartment buildings that the average values of electric and 

magnetic fields are far below this critical value, This value is 0,07 μT in Europe. Several analysis that were done 

in the past two decades in the case of those population who lives in the vicinity of a large number of high 

voltage above the ground overhead wires done in several countries such as in Japan, China, and Iran have also 

confirmed the observations regarding childhood leukaemia. 

Furthermore it is worth observing the environment in the vicinity of high –voltage power transmission line in 

our everyday life. It is a well-known fact that under high-voltage power transmission lines animals do not eat 

grass, sheep do not reproduce, and a large number carcases of that birds could be found in those places. 

Childhood leukaemia is a relatively rare disease, the total annual number of new cases in the year 2000, 

according to estimations is 49 000 diseases worldwide. Fortunately, electromagnetic exposure that is more than 

the averages 0,3μT is rare in homes. According to estimations, altogether just the from 1 to 4percentage of 

children are living in such circumstances. Connection between magnetic fields and childhood leukaemia is 

perquisite, according to estimations the number of those incidents only 100 to 2004 annually. 

Several other adverse health effects have been examined. These include other childhood cancerous or tumoruos 

diseases ; in the case of adults involves depression, suicide, heart and reproductive dysfunctions, evolutionary 

abnormalities, immunology and neurological alterations and neurodegenerative disorder. The newest research 
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group of the World Health Organization (WHO) has been established that scientific evidences are much more 

weaker between the ELF electromagnetic field exposure and between all of the health effect, such as between 

ELF magnetic field exposition and childhood leukemia. In some cases for instance in the case of heart and 

vascular disease or breast cancer) evidences suggest that they have not been caused by the exposure of 

electromagnetic field (World Health Organization). 

4. Are cellular phones harmful or not? 

Whether is it harmful or not to use cellular phones? These days it is an eternal dilemma. On the one hand, it is 

very important, and on the other hand - from practical aspect, it is almost does not matter. It is extremely 

important than more than 5 billion people use them, and if we push off goodwill values it does not matter either 

for the same reason. 

According to an Israeli research regular cellular phone use for at least 10 years long may enlarge the risk of 

brain tumor and parotid cancer formation. However, it has been turned out from the researches of the World 

Health Organization (WHO)- which had been carried out in divergent countries that there is no link between 

cancer and mobiles, although WHO also confesses that even more further researches are needed in this field. 

(TECHNET)A new British study has come to the surprising conclusion that cellular phone gadgets do not 

increase the chances of brain cancer-connected diseases. British Scholars have examined the brain –cancer cases 

that were diagnosed between 1998 and 2007 in the United Kingdom. They have chosen this time interval 

because mobile phone has become a device of everyday use during this 9 years. It has been turned out from 

investigations of the researchers of the University of Manchester that nothing statistically significant changes 

may be observed during that given period. The number of cervical cancer patient has been risen altogether only 

with just 31 cases, which is insignificant in a country with a population of nearly 52 million people. Hereby it 

cannot be directly linked to mobile phones, since the expositions like spread of mobile gadgets - according to 

scholars- would cause quite a different order of magnitude increase, if they actually had effect on brain cancer 

formation. (FRANK DE VOCHT et al. 2011). 

4.1. Recommendations for protection against electrosmog effect 

1. Total shut down of the power supply of electric equipments that are not constantly in operation (such as 

television, coffee machine, microwave oven, office machines,) when there is no need to use them, thus 

unnecessary electric field is not generated. The application of connectors supplied with more plug sockets 

which can be turned off if needed is practical for this purpose, as well as the pulling out the connecting plug. 

2. Beds must be located at a distance of at least two metres from the following equipments: hot water storages, 

refrigerators, electric cookers, washing machines, heater pumps, televisions, hi-fi-systems, safety cabinets, 

power conductions to mansard and all similar radiant sources. We must not forget that electromagnetic 

radiation penetrates through walls, ceiling, flooring, and the reduction of these harmful effect may only be 

reached by the application of big distance or with the use of shielding materials ( for example leaf-metal or 

shielding coating). Hire a shading specialist to execute shielding, since improperly done work may increase 

electro smog values. 

3. It is recommended to situate beds at least a meter distance from heater and water –conduits, since transient 

currents move through these conduits, which create an alternant magnetic field in the environment of the 

conduit. 

4. Use mobile and domestic cordless phones as little as possible, and only for a short period of time if you do 

not have a hands-free device. Do not use your car phone without external antenna. 

5. Constant power lines above the roof may cause a very strong magnetic field in the house. According to 

general regulations homeowners may request for the displacement of these electrical equipments (for 

instance wires above the house). Displacing costs have to be paid by the electricity generating company. 

6. Strong magnetic field may evolve in the environment of baby phone or other wireless information devices 

which are used in the house (this does not refer to infrared-remote-controls), so it is recommended to locate 

these gadgets at least a metre distance from the bed. 



 The electrosmog and its dangers  

 84  
Created by XMLmind XSL-FO Converter. 

7. During information tool measurement we have to regard that they do not constantly radiate, only if they 

transmit information or their current position is given to the central registry, (mobile phones, mobile 

communication tools) 

8. It is offered to use electricity pillows and blankets only in order to warm up the bed, when there is nobody 

lying in the bed. Even turned off, deactive, but still network – attached electricity pillows and electricity 

heater blanket are able to create strong magnetic field. 

9. The installation of network switches to bedrooms or children‘s room is strongly recommended, since this 

way powerlines, lamps and electric devices only induce electric field if they actually consume power. 

10. Preferably do not use mains operated radio alarm clocks right beside your head. Put those devices the 

distance of at least a metre distance from the head. 

11. It is recommended to stay at least two metres distance from the environment of turned-on microwave 

devices. 

5. Summary 

It has turned out from this chapter that by the permeation of electricity the number of diseases caused by electric 

field increase. We are exposed to electromagnetic radiation day by day, from computer, through mobile to 

microwave-oven. This ever growing electromagnetic danger has also been noticed by the European Union. 

The European council in its recommendation of 12, July, 1999, nr:1999/519/EK has restricted the 

electromagnetic radiation loading (0 Hz- 300 GHz). In 2001, and later in 2007, the electric and magnetic field of 

extremely low frequency has been categorized as possible human carcinogens for the first time since 1999 by 

applying IARC categorization. 

„Measures relating to electromagnetic fields must provide a high level of protection for every citizens of the 

Community.‖ 

„The community framework, that reclines on the existing huge amount of scientific documentation should be 

based on the best available data and professional consultancy, and must contain basic restrictions and 

reference levels for exposure to electromagnetic fields, by reminding that the offered levels of electromagnetic 

loading restrictions were defined on the basis of effected that had already been demonstrated: The International 

Commission of Non-Ionizing Radiation Protection (ICNIRP) has given specific advice concerning this question, 

and the Scientific Direction Committee of that Commission has approved that, frameworks shall be subjective to 

regular review, and they have to be revaluated in the light of the new technological knowledge and 

developments, just as in the light of those sources which are responsible for electric radiation exposure and the 

information concerning practical solutions.” 

„EU Member States must give consideration to both risk and benefits when they make decisions about that 

whether this recommendation is needed to take appropriate steps or not, when they make decision about future 

politics, or rather when they accept measures about exposure of the population to electromagnetic fields.” 

(1999/519/EK) 

5.1. Questions: 

1. What does electrosmog means? 

2. List the natural sources of electrosmog. 

3. What electric fields are used for? 

4. What kind of complaints may result from electrosmog? 
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