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Chapter 1. Rising consciousness on 
sustainability and risks 

Dr Ilona Tari Dr Pajtókné – Dr. János Mika 

A tananyag a TÁMOP-4.1.2.A/1-11/1-2011-0038 számú projekt keretében készült. 

This course is realized as a part of the TÁMOP-4.1.2.A/1-11/1-2011-0038 project. 

 

 

1. Part I: WHAT TO COMMUNICATE? 

1.1. 1. In who's favour? Sustainability and risks as motivations 

This Chapter consists of three parts. In Section 1.1 the key weather or climate extremes, such as drought, heat 

waves, flash floods and windstorms are described. Section 1.2 comprehends measures of adaptation starting 

with general frameworks and focused on adaptation to climate change in Hungary.These tasks are specified for 

the water management, the ecosystems, the agriculture and forest-management and the critical infrastructures. 

Finally, the positive synergies with adaptation to weather extremes are analysed (Section 1.3). This section deals 

with the triangle of (i) intensity of an event, (ii) exposure to the harms and (iii) vulnerability of the matter to the 

effects. The second aspect represents physical geography whereas the third one comprehends social geography 

aspects. 

1.1.1. 1.1 Key extremes events identified 

This part of the Report contains for key extreme events that are identified for Hungary (Gyuro et al., 2007). 

Each one are relevant for North-East Hungary, too. The list goes from longer-term events to the smaller ones, 

i.e. not in the order of their importance in the focus region. 

Drought. Hungary is located in the Carpathian basin, surrounded by mountains but open to the south. This 

geographical position can also contribute to the fact that precipitation tendencies in Hungary are similar to those 

in the Mediterranean region. In addition, the largest decrease of precipitation can be found in the more humid 

areas. Therefore, almost the whole territory of the country suffers from water scarcity, mostly through frequent 

drought events. Monthly precipitation can reach 200 millimetres in almost any month and region, but months 

without a drop of precipitation may also occur in any season. Sometimes both flood and drought are experienced 

in the same region during the same year. 
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Annual and seasonal precipitation amounts are decreasing, with one exception. The summer precipitation totals 

have no definite trend themselves, but the water management situation is still worsening, as precipitation occurs 

in fewer cases and with higher intensity. Besides this inconvenient dosage of precipitation, positive temperature 

trends also intensify the problem. 

Heat waves. The mean summer temperature was 19.6 degrees Celsius in the 1961-1990 normal period. Since its 

end, however, both the average and the deviations from it seem to have changed significantly. Parallel to global 

warming, the simple linear trend of the summer temperature (the steeper and the most significant one among the 

seasons) in Hungary is ca. 1.0 degrees Celsius for 1901-2006. Under the climate of Hungary, summer heat 

waves occur rather frequently, hence an operative heat alarm system has been in use since 2004. According to 

the Hungarian heat alarm experience, if the daily mean exceeds 25 degrees Celsius on at least three consecutive 

days, the medical risk rises by 15 per cent. If the daily mean is above 27 degrees Celsius for at least three 

consecutive days, the increase in risk is 30 per cent. According to the definition of heat alarm levels, the HMS 

issues a warning signal for the National Ambulance Service and the National Public Health Service. The 

warning signal is also appears on the Web site of the HMS according to the regions of the country. The actual 

extreme weather conditions are analysed to inform the public. According to climate statistics, the occurrence of 

hot periods with 25 oC degrees Celsius average temperature grew by around six days, trend estimation suggests. 

Heat waves with over 27 oC temperature exhibited a three-day increase during the 1901-2006 period. 

Flash floods caused by torrential rain. Monitoring of flash floods depends on population density, due to the 

small coverage of such phenomena. Chronicles usually mention them in connection with large damages. 

Therefore, we know about many flash flood events in Hungary from the Middle Ages. Preliminary studies 

concerning regional climate changes indicate that, besides the more frequent drought events in Hungary, short-

term precipitation intensity is also increasingly likely, according to the finer resolution models and empirical 

analyses. Several flash floods have occurred in Hungary in the recent years. For example, experts from the 

Disaster Management Directorate of Nograd County (Northern Hungary), one of the 19 counties of Hungary 

with an area of 2,540 square kilometres, noted five flash floods in 2004, seven in 2005, and six in 2006. 

Altogether, more than 400 houses were damaged in the small villages among the hills and around 600 people 

became temporarily homeless. The total damage of these events was in the region of EUR2 million. HMS 

experts in radar meteorology have a calibrated precipitation archive extending more than ten years, where 15 

minute area means are prepared in 2x2 km resolution. These maps are used in two ways. In the given case they 

contribute to documentation and re-compensation of damages. More generally, they provide good guidance for 

local governments to elaborate flexible warning systems in anticipation of further events, including proactive 

measures to mitigate damages. A large flash flood devastated Mátrakeresztes on 18 April 2005. The nearby 

precipitation gauge (Mátraszentlászló) measured 111 millimetres in two hours. Simultaneously, hail rained 

down for about 40-50 minutes. Precipitation during these two hours was higher than the monthly averages even 

during the wet months, before 2005. 

Windstorms. Severe storms are not unusual in the Carpathian basin. They are mostly connected with intense 

extratropical cyclone activity. Windstorms in Hungary partly occur in winter and are recorded in a very severe 

cyclone, a so-called cyclonic bomb. Summer storms are consequences of intense convection in the atmosphere. 

Fast running cold fronts, squall lines and thunderstorm supercells can generate heavy storms with gusts stronger 

than 30 m/s (108 km/h). Since early 2006 the HMS has been providing official weather warnings for the public. 

Warnings for windstorms, heavy precipitation, heavy snowfall, fog, icing, thunderstorms, heat waves and very 

low temperatures are published on the HMS Web site and transmitted to the Hungarian Disaster Recovery 

Authority. 

Some more extreme events are also considered in the next Section. They are extreme cold day and night, 

individual extreme hot days, heavy snowfall and snow accumulation, evenly bright days, thunderstorms 

combining strong wind and heavy rain also with electronic and acoustic stressors, long calm days, haze and fog, 

as well as freezing rain or other forms of surface icing. Their general description is found in many lecture notes. 

The absolute records of Hungary are seen at the homepage of the Hungarian Meteorological Service 

(http://owww.met.hu/eghajlat/Magyarorszag/rekordok/), though they are read only in Hungarian. From this site 

you may find that the lowest diurnal minimum temperature occurred at Miskolc, Görömbölytapolca on February 

16, 1940 with -35.0 oC. The absolute maximum temperature occurred in Kékestető (985 m a.s.l of the station) 

was 31.4 oC on July 20 2007. The lowest annual mean temperature was 4.2 oC here (1980). The same annual 

minimum, as low, as 6.7 oC, occurred in Parádfürdő in 1940. The climatic mean annual value for 1971-2000 was 

5.6 oC at Kékestető and 8.2 oC in Borsodnádasd. This latter value is the lowest climate mean of all stations 

located below 300 m above the sea level. 

http://owww.met.hu/eghajlat/Magyarorszag/rekordok/
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The absolute maximum annual precipitation total was observed at Miskolc-Lillafüred-Jávorkút with 1554.9 in 

2010. The annual climate mean of days with precipitation (0.1 mm or more) is at Kékestető with 147 such days 

from the 365 ones in 1971-2000. The last maximum registered in the focus region (North-East Hungary) is the 

absolute maximum of 60 minutes rainfall at Heves with 120 mm/1 hour. 

Kékestető holds four further absolute records: In 1943-1944 there was 157 days with snow cover, absolute 

maximum snow depth, 146 cm, only 3 % (!) of relative humidity was measured in December 2, 1994 and the 

number of foggy days was 221 in 1970. 

  
Figure 1.1:   Absolute record values in Hungary since the beginning of the observations until April 2011 (map 

by Mr. Á. Németh from the Hungarian original seen at the homepage). one, or the other one of them may occur 

practically everywhere, including North-East Hungary. 

The above absolute maxima are mapped in Fig. 1.1. One may also establish from this that though one or the 

other national absolute maxima and minima cover the country fairly evenly, the relatively high elevation above 

the sea level provides slightly more extremes in North-East Hungary and this is valid not only to Kékestető, 

without which the second largest values would also occur in this highest elevated macro-region. 

1.1.2. 1.2 Adaptation 

Adaptation to climate change means minimization of the harms and maximisation of possible advantages of the 

changes. Fig. 1.2 shows a general scheme of adaptation and its relation to the possible but uncertain future 

(scenarios) and the other, non-climatic aspects. 

In general scenario means a consistent set of possible future conditions without being able to attach a probability 

or other measure of its likeliness comparing to other possible scenarios. The scenarios together spread until the 

whole discovered uncertainties not even hoping that the future will perform according any of the scenarios. 

Scenarios, however, are useful because formally it is possibly to combine with the states (or time series) 

projected by them. The full, non-structured cloud of the real uncertainties would not allow such a combination. 
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Figure 1.2:   Scheme of adaptation according to J. Wachsmuth (2011) 

Of course, the adaptation measures largely depend on the time span as well as the measure of the climate 

change. 

Based on present and earlier research and mainstream modelling results Hungary‟s vulnerability to climate 

change can be considered moderate, in some aspects, however, there is a higher chance of severe impacts. The 

country‟s most affected areas are agriculture and forestry, extreme weather events present a human health risk. 

Relevant adaptation measures encompass a broad range of actions and mostly target agriculture, forestry, water 

management and human health related areas. 

Preparation for adaptation should not be further delayed, as the impacts in the middle of the century will be 

probably already prevalent and significant, afterwards the adaptation will be highly costly and time-consuming. 

The adaptation are examined primarily in the following areas (5th NC, 2009): 

• water management 

• ecosystems 

• agriculture, forest management 

• infrastructure (inc. urban settlements, energy and transport) 

1.1.2.1. 1.2.1 Water management 

The measures that need to be undertaken are as follows in the hydrology field: 

• Indicator and monitoring systems development and formulation, to follow climate change impacts on 

hydrology and water management, impact assessment studies preparation 

• Assessment of the real constraints and potential for adaptation with special regards to utilisable water reserves 

and flood control 

• Development of economic water usage, higher involvement of local water assets and precipitation 

• Repeated measuring and assessing of water restraint potentials and surface and under-surface water reserves 

• Mandatory development of detailed climate change related impact assessment for significant hydrological 

investments 

• Reduction of non-climate related impacts on hydrological reserves (land use, urbanisation, settlement policy, 

wastewater) 
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1.1.2.2. 1.2.2 Ecosystems 

Changing climate definitely has an impact on natural ecosystems and through them to social and economic 

processes. It is an accepted and well-known fact that economic and social life relies on and enjoys the benefits 

of various natural resources. The ecosystems are not solely representing one sector, but all other sectors are 

connected through services relying on ecosystems, thus the protection of ecosystems and biodiversity has to be 

treated as a task of utmost importance. Among them the protection of natural habitats, of wandering pathways, 

of natural water environments and habitats has to be underlined. 

The following are the adaptation measures necessary in this aspect: 

• Quantitative and qualitative assessment of water reserves trends, as well as water demand and supply trends 

has to be undertaken in order to ensure the security of underground water management. 

• Impact assessment for water catchment areas and development of indicator system for monitoring changes in 

the natural waters. 

• Ecological and economical assessment of negative impacts of climate change in Hungary, harmful reduction 

of non-arable lands with aforestation, ecological and economical assessment. 

• Development of simulation and strategy models based on on-site case studies and a theoretical ecosystem, 

modelling of long run time series based on data from the Danube region. 

• Development of dynamic profile indicators for many plant and insect races, integration into a programme 

environment. 

• Analysis of high definition vegetation index (e.g. NDVI) data for assessing the vulnerability of different 

horticultural habitats with respect to temperature rise. 

1.1.2.3. 1.2.3 Agriculture and forest-management 

Hungary, uniquely in Europe, has agro-ecosystems on more than 80% of its territory; therefore the agricultural 

sector‟s vulnerability is extremely high, so adaptation measures together with mitigation are very important. In 

NE-Hungary this proportion is much smaller and rather specified due to the topography and relatively cool and 

moist climate. 

But, still it is important to formulate technologies, or if possible increase their numbers which conform with the 

characteristics of the production area and plant and to increase the areas of irrigated lands, which will be a great 

challenge for the agriculture. The correct land use and land cultivation can significantly reduce the harmful 

impacts of climate change. 

The following adaptation measures are foreseen as necessary: 

• For the specific and major plant types, the climatic needs of the plant according to its phenological phases 

have to be presented and envisaged in a complex context with precipitation and temperature changes. 

• Extending the phenological models with stochastic elements, the risk functions for races, types, regions have 

to be modelled and risk maps drawn. Indicator analysis can be successfully connected to modelling 

techniques to create model based indicators. 

• During corn simulation modelling the expected biomass formulation should be assessed and the effect of 

irrigation and climate change to the seed production quantity. 

• The climatic factors fundamentally affect the fruit harvesting plants‟ biological and development processes. 

The plants are capable of adaptation within certain boundaries, but the extreme environmental effects 

endanger productivity and viability. The most affected plant genotypes have to be found, their drought and 

thermal stress tolerances and their relation to environmental factors have to be measured. 

• Examination of autumn and spring type cereals to identify the effect of climatic factors on product quantity. 

Greenhouse and phytotronical modelling is necessary to analyse the capability of different genotypes in water 

utilisation. 
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• Assessment of the domestic soil types to reduce harmful impacts of climate change, quantification of 

potential mitigation effect. 

• Assessment of correlation between annual forest growth and climate parameters, definition of effect of 

climate zone shifts. Risk assessment for forest health, diseases and pests. 

• Development and introduction of sustainable, environment-friendly agriculture, land use and technologies. 

Agrotechnical analysis, selection and public production of plant types capable to adapt to different climatic 

conditions. Research, development and application of production technologies for such plants. 

1.1.2.4. 1.2.4 Critical infrastructures 

It is vital in the context of climate change and security to define the location of security risks, to improve the 

society‟s risk awareness and perception of environment. The following measures are deemed necessary for 

adaptation in this area: 

• Assessment of public administration‟s potential to tackle climate change challenges. 

• Analysis of potential effects of climate change on road structures (temperature change, alternation around 

freezing point, sizing of road structures, sizing of water drainages, selection of proper materials for road 

construction, etc.) 

• Elaboration of prediction methods for optimal harvesting/ripening time, ripening kinetics assessments, shelf-

life and storage analysis. Demand for storage technologies according to changing conditions. Assessment of 

investment and operation costs change for heat containers. 

• Cost-benefit analysis for energy efficient solutions in tourism, involving professional organisations. 

• Assessment of domestic inhabitants‟ travel habits and the potential to modify them (new holiday schedule, 

new destinations assessment, support of in-country tourism). 

• Elaboration of area type localisation and consecutive analysis of the area-specific security risks, potential 

responses and preservation steps. 

• Improvement of financing and education of defence bodies, acquirement of new equipment and professional 

training for members of security forces. 

• Improvement of administration and leadership skills to handle climate change related risks. 

1.1.3. 1.3 Positive synergies with adaptation to weather extremes 

Though several points of the above list of duties do also help in minimizing the losses by extreme events, we 

discuss the relation of weather risks to climate change in wider scope, according to IPCC, SREX (2012). The 

impact areas of extreme meteorological events cover wide ranges. The disadvantageous impacts of extreme 

meteorological events include: floods, excess water, droughts, rainstorms, hails, heat waves, strong UV 

radiation, early and late frosts, snow jams, wind storms, forest and bush fires, effects of new pathogens and 

pests. 

The IPCC, SREX (2012) assesses how exposure and vulnerability to weather and climate hazards determine the 

impacts and the disaster risk (Fig. 1.3). It also evaluates the influence of climate variability and changes on the 

extremes. The Report also examines how disaster risk management and adaptation to climate change can reduce 

exposure and vulnerability to the extreme. These aspects of the Report are presented in Fig. 1.4, as a 

multidisciplinary scheme of the issue. 

Further, the Report provides good collection of necessary measures to reduce the exposure and also the 

vulnerability against extreme events. Even if the climate change does not convincingly influence the 

meteorological hazards themselves, the present frequency and caused harm (i.e. the risks) are high enough even 

in the present climate to consider these possibilities and their possible synergies with adaptation to longer 

development of climate. 
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Fig. 1.3:  Core concepts of natural and anthropogenic factors causing meteorological extremes, as well, as 

condition determining the risks and general ways of response by the society, as exposed by IPCC SREX (2012: 

Fig SPM.1). 

 

Fig. 1.4:   Complementary response measures for observed and projected disaster risks supported by respective 

institutional and individual capacity for making informed decisions. (IPCC, SREX, 2012: Fig 6-3) 

Topics of this cooperation on within climate change mitigation and adaptation (Vahava Network, specified also 

in NCCS, 2008) may include: 

1.  

1.2. 2. Sustainability and risks in national decision making 

This Section starts with general terminology on climate, weather and on description of methods to assess future 

climate conditions, especially considering weather and climate extremes (Section 2.1). Further, we on 

comprehend the nation-wide matrices of effects and impacts by extreme weather and climate events at the 

national level (Section 2.2). This Table, containing 12 possible extremes and their impacts in 6 defined sectors 

of the environment (economy), will be later specified at the regional level (Chapter 3), omitting one third of less 

relevant effects and sectors. Finally (Chapter 4) the pilot area will be targeted by one third of the nation-wide 

issues, i.e. 24 combinations of events and impacts sectors. Section 2.3 is based on a similar table on possible 

impacts of the expected climate changes on the same 6 branches of the economy. (The further two Chapters will 

focus on regional and local levels in similar proportions.) Finally, Section 2.4 lists the nation-wide efforts in the 

recent decade focusing on adaptation and on mitigation aspects related to climate change. 

1.2.1. 2.1 The climate problem and prediction of extreme events 

Climate statistics are obtained by averaging weather over a period, long compared to the deterministic limit of 

predictability for atmospheric motions, which is about one month. The climate system is now recognised to also 
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include the oceans, ice sheets and land-surface properties because of the close interactions between these and the 

atmosphere. 

Climate can vary from year to year, fluctuate on time scales of several years, or change on decadal and longer 

time scales. Detection of the effects of warming by the greenhouse gases requires establishing the occurrence of 

long-term change that is statistically significant compared to past climate normals. Climate statistics can be 

obtained by averaging data over a large number of years, e.g., 30 years of data are usually used to define 

"normals". However, since climate is always changing, there are no fixed normals such that the statistics will 

always depend on the averaging period. 

There is a broad agreement among the scientific reconstructions of mean air temperatures over the Northern 

Hemisphere. All series show similar long term trends: warming from the start of the century to around 1940, 

cooling to the mid-1970-s, and warming thereafter. However, the key question of the issue is if really the 

mankind is the responsible for the experienced global warming. 

A few years ago the fear from a new ice-age was common following the famous Pentagon Report (Schwartz and 

Randall, 2003) and the fiction movie „The day after tomorrow” in 2004. But, even if the oceanic conveyor belt 

switched off totally, the consequence would not be a strong cooling, with significant glaciations, but an 

extremely contrasted temperature distribution between the continents and the ocean of the Northern Atlantic 

region (Wood et al., 2003). Hence, no scientific reason exists for considering a new ice age in connection with 

enhanced greenhouse effects. 

Weather extremes are often quoted as rare, or intense event, but in some other cases those of high impacts. All 

three aspects are worth mentioning in education of the youngsters. By definition, the characteristics called 

“extreme weather” may vary from place to place. 

Specific concern at the middle latitudes is caused by thunderstorms, tornadoes, hail, dust storms and smoke, fog 

and fire weather. These severe weather phenomena range from minutes to a few days at any location and cover 

spatial scales from hundreds of meters to hundreds of kilometres. These extremes are accompanied with further 

hydro-meteorological hazards, like floods, debris and mudslides, storm surges, wind, rain and other severe 

storms and lightning. They wash out roads and create health problems when flood water spills down hillsides. 

The longer-term, precipitation- and temperature-driven set of extremities contains drought, wild-land fires, heat-

waves and occurrence of snow avalanches. 

Ca. 90 % of the natural disasters are somehow related to weather, concerning their material harm. Only the 

volcanic eruptions and the earthquakes are free of atmospheric forcing factors. These weather damages destroy 

over 10 % of gross domestic product in the poorest countries of the world (WMO, 2006). This number is ca 2 % 

in the richest countries (In Hungary it is just 1 %, due to its favourable geographical location, in this respect.). 

Table 2.1:     Recent trends, assessment of human influence and projections of extreme weather events for which 

there is an observed 20th century trend.    (IPCC, 2007: Tab. SPM-2) 
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As it is seen in Table 2.1, there are several extremities frequency or severity of which definitely changes with 

the global warming. In many cases these changes are simple consequences of the shifts in statistical distribution 

yielding strong increase in the extremes falling to the direction of the shift. E.g. frequency of the warm extremes 

increases against the past threshold of the extremity. These statements are based on the global climate models. 

The above results are based on global models. They are the only physically consistent tools to provide 

attribution studies or projections. However, due to limitations of computer power (and observation density), 

their spatial resolution is not enough to estimate smaller scale phenomena, including majority of the above 

mentioned extreme events. At present the only way to incorporate the smaller scales into the predictions is to 

embed finer scale models into the coarser ones with one-sided coupling. The mainframe models provide lateral 

boundary conditions for the embedded models. However, diversity of these results, sometimes even in signs, 

e.g. for precipitation is several seasons (van der Linden, P. and J.F.B. Mitchell, 2009) making these sources of 

information not fully convincing, either. 

1.2.2. 2.2 Matrices of extreme weather effects and impacts 

The followed project terminology makes a distinction between effects and impacts. Effects are the weather or 

climate events (inc. step over threshold) and impact is a consequence of such an event. 

Table 2.2:   Effects of weather extremes with their impacts on the key sectors. Nation-wide effects and impacts 

are set bold if they are especially relevant in North-East Hungary and in the Miskolc sub-region. Note that the 

individual extremes occur independently from the global warming. In many cases their tendencies cannot be 

established either from the data series or from the models, yet. 
 

Priorit

y 

effects 

Sectors / Areas relevant to the target region 
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day 
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night 
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wind, 
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This Section summarizes individual effects and their impacts at the three spatial levels of the project. The effects 

are collected from the weather observation codes by the World Meteorological Organisation 

(http://www.srh.noaa.gov/jetstream/synoptic/ww_symbols.htm),considering climate of the country, with 

possible generalization. These effects listed in Table 2.2, are: The sectors considered are Hydrology, water 

management; Natural ecosystems; Agriculture, food supply; Urban settlements; Energy and transportation; 

Human health. 

These sectors have been selected by collecting the individual effects listed in all land-based chapters of the 

recent IPCC WG II (2007) Report and joined to avoid too minor sectors with possibly many missing windows 

and too many columns to see them together. In this nation-wide descriptuion there is no special attention to the 

later used regions and sub-regions, located in the hilly area of Northern Hungary. 

The individual impacts by the IPCC are also supplemented by national experiences including operational 

climate service lead by over 2 years by the author of this Chapter (J.M.). In this way, the nationwide matrix of 

extreme weather effects and impacts (Table 2.2) contains 12 effects on 6 sectors, i.e. 72 boxes, quite often 

containing 2-3 individual impacts on the same sector by the same effect. 

Of course, the impacts listed in the 72 boxes are not equally dangerous in any region of the country. Their 

relative weights depend on the climate of the site (generally, less frequent events cause more severe impact), but 

also on the non-climatic conditions, distinguished as exposure and vulnerability (IPCC SREX, 2012). The 

exposure is ―presence of people; livelihoods; environmental services and resources; infrastructure; or economic, 

social, or cultural assets in places that could be adversely affected.‖ Vulnerability is defined as ―The propensity 

or predisposition to be adversely affected.” 

1.2.3.  2.3 Matrices of future effects and impacts 

The followed project terminology, used also in Chapter 3 and 4, makes a distinction between effects and 

impacts. Effects are the weather or climate events and impact is a consequence of such an event. 

This Section summarizes expected future changes of effects and their impacts at the three spatial levels of the 

project. The effects are collected from the above scenarios (including those in Appendix I). These 9 effects are 

listed in Table 2.3. The sectors considered similarly to Section 2.2 are Hydrology, water management; Natural 

ecosystems; Agriculture, food supply; Urban settlements; Energy and transportation; Human health. 

http://www.srh.noaa.gov/jetstream/synoptic/ww_symbols.htm
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Table 2.3:   Effects of climate change with their impacts on the key sectors. Country-wide effects and impacts 

are set bold if they are especially relevant in Northern Hungary and in the Miskolc sub-region. Not mentioned 

tendencies are not proven, e.g. no convincing proof exist on the assumption that late-spring freezes, or snow- 

and ice loads would become less frequent in a warmer climate. 
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crop 
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in 
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In this way, the nationwide matrix of future changes of effects and their impacts (Table 2.3) contains 9 effects 

on 6 sectors, i.e. 54 boxes, quite often containing 2-3 individual impacts on the same sector by the same effect. 

Of course, the boxes consider the ones compiled in Chapter 3. 

Of course, the future impacts listed in the 72 boxes are not equally important in any region of the country. Their 

relative weights depend on the climate of the site, but also on the non-climatic conditions, as explained in 

Section 1.3, in terms of exposure and vulnerability. 



 Rising consciousness on 

sustainability and risks 
 

 14  
Created by XMLmind XSL-FO Converter. 

1.2.4. 2.4 National projects on climate change, adaptation and mitigation in 
Hungary 

1.2.4.1. 2.4.1 The VAHAVA Project 

In 2003 the Hungarian Government and the Hungarian Academy of Sciences launched a joint research project 

entitled ―Global climate change, its impacts in Hungary and responses‖. The acronym of this project 

―VAHAVA‖ comes from the abbreviation of the Hungarian key words ‖Change-Impact-Response‖ (  VÁ  ltozás   

–    HA  tások   –     VÁ  laszadás). 

Since the National Environmental Program of Hungary was already dealing with the national tasks of 

controlling the emissions of greenhouse gases, consequently, the VAHAVA project focused primarily on the 

tasks of vulnerability and adaptation in relation to the anticipated impacts of the climate change. 

The VAHAVA project formulated two strategic objectives: (1) To get the Hungarian people and economy 

prepared to face the occurrence of the likely increased extreme weather and hydro-meteorological events, and 

to bear warmer and drier time periods and their expectable impacts; (2) To develop the organizational, 

technical, infrastructural and financial conditions that will be needed for a timely response of the society to 

these harmful impacts. 

The major methodological feature of the VAHAVA project was the   synthesis of large systems.   This means that 

no basically new research programs were launched, but the knowledge, data and experiences gained in the past 

decades were summarized and synthesized, creating in this way new intellectual products. For this reasons, 

representatives of various scientific disciplines have been invited to take part in this complex project. 

The activities of this project allowed the formulation of a large number of measures and regulatory 

considerations. A selection of these findings and recommendations is as follows: 

1. Putting the precautionary principle into the focus, the Project concentrated its activities on the increasing of 

general awareness of all interested stakeholders on the climate change hazard, its impacts and the necessary 

response measures. 

2. The different members of the society, the elements of the natural environment, the landscape and the 

different sectors of the national economy are all reacting differently to the changes of the climate, their 

vulnerability and resilience are also different. 

3. An extremely important result of the Project was that we were successful in drawing the attention of the 

public, the society to the change of the climate and to the need of increasing the preparedness to this change. 

4. The Project also underlined in its proposals that there is an urgent need for raising climate-awareness, in 

which education, training, giving of professional advises and popular-scientific publications should play 

equally important roles. 

5. A wide range of professionals got acquainted with new terms (climate-policy, mitigation, adaptation), and 

got new knowledge on general features of climate and weather. 

6. A major proposal of the Project is that a “Preventive Climate -Strategy for Public-health Protection‖ 

shouldbe developed, adopted and implemented. 

7. The responses to impacts and the solutions can be achieved in sequential manner, taking the 

interdependencies of mitigation and adaptation also into consideration: 

• Getting prepared; 

• Prevention of damages; 

• Defence; 

• Remediation (provisions for the rapid elimination of damages with special regard to those affecting the 

health of people and the infrastructures, establishment of relevant insurance systems, financial and other 

reserves). 
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8. In a critical situation the availability of food, drinking water, medicine and other reserves is always 

deterministically important for the endurance of the situation and for the mitigation of the losses of the 

people. 

9. In mitigation and adaptation the proposals of the project attribute special importance to the role of forests, 

and of vegetation cover in general, with special regard to their absorption and storage of CO2, and 

considering several other advantages. 

10. An ever increasing stress is the decreasing of freshwater resources and the deterioration of the quality 

of the existing ones, along with the rising prices of water. In the field of water, the proposals of the project 

are focused at three key issues: 

• Floods, drought and inland excess water inundation. 

• Protection of subsurface drinking water resources. 

• Protection of thermal, medicinal and mineral water resources. 

11. Proposals related to the field of energy production and consumption, which play deterministic role in 

among the causes of global warming, are concentrated on the issue of mitigation. The proposed strategies 

include the improving of the efficiency of power generation and of its utilization, with special regard to 

energy-saving technologies, to the decreasing of power-dependency, the reduction of costs, the increasing of 

interests of all stakeholders, the expansion of alternative power resources. 

12. A special response package was created for transportation, aimed at the reduction of the emissions of 

harmful substances. 

13. Proposals related to the sparing use of energy and the protection of human health concern the strategies 

for the adaptation to climate changes in the field of the construction and building industries and in the 

development of settlements. 

14. Upgrading of the national systems of Catastrophe Prevention and of insurance was underlined in 

among the proposals dealing with safety. 

1.2.4.2. 2.4.2 The National Climate Change Strategy 

After the publication of the proposals of the Project the Hungarian Government has adopted a decision on 

preparation of a National Climate Change Strategy (NCCS, 2008). Its elaboration was coordinated by the 

Ministry of Environment and Water and it take into account the results and recommendations of the VAHAVA 

project. 

The Parliament adopted the National Climate Change Strategy on March 17 of 2008 with unequivocal decision. 

The Resolution was compiled in order to determine objectives, instruments, priorities, so particularly tasks 

connected to the Hungarian researches on climate change, the processes causing thereof and impacts, to the 

reduction of domestic greenhouse gas emissions and to the adaptation to domestic impacts of climate change as 

well as to the preparation for the domestic impacts and instruments for complying with these objectives. 

The NCCS outlines the effects of climate change in the following directions based on previous scientific 

researches mainly based on the synthesized by the VAHAVA Project: 

• nature conservation; 

• human environment, human health issues; 

• water management; 

• agriculture: plant production, animal husbandry, forests; 

• regional development, development of the settlements and the built-up environment. 

The Climate Strategy is elaborated for the period of 2008-2025 in accordance with the international 

commitments. The Government shall review the Climate Strategy in two years after its adoption, and then in 
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every five years. Unfortunately, due to economic crisis and change of Government, these two-year‟ updates 

have not fully been performed. 

Different means are available to different social groups but it is vital to ensure that the various stakeholders use 

mutual cooperation and coordinated efforts to assist the implementation of the objectives laid down by the 

strategy. This collection showing the means available to the different stakeholders is listed in Table 2.4. 

Table 2.4:   Various social players and mean available to them (NCCS, 2008: Tab. 0.1) 

 

The worldwide economical crisis and the economical and partly independent political problems did not allow 

the government and the country to to perform the first two years phase of the NCCS. The only thing what 

happened is that a Climate Act (CA) had been forwarded to the Parliament in March 2010, but it refused to 

accept it in its very last gathering in its previous assemblage. The new Parliament and Government have not 

discussed the NCCS or CA, yet. In 2011 there were some additional studies coordinated by the responsible 

Ministry but without any transparent scientific or policy result. 

Parallel to the preparation for NCCS, additional scientific activity, quoted as follow-up activities (VAHAVA 2) 

had been performed at the end of the last Decade. Some consequences are described in the last point of this 

Chapter. 

The National Academy of Sciences also performed similar survey-type of research and issued a thin volume 

(NAS, 2010) which is available via Internet. Its main achievement is to consider three different scenarios of 

general economical developments and it considers the adaptation and mitigation alternatives in the framework 

of these three scenarios. This is a professional material provided by a wide circle of experts from various 

sciences, but it has not been used in any practical adaptation or mitigation activity, yet. 

1.2.4.3. 2.4.3 Follow-up activities related to impact research 

The VAHAVA Project had a follow-up within the framework of a national research project entitled “Preparation 

for climate change: environment – risk – society” (Harnos, 2008). The range of the research areas were very 

branching out. Here we limit ourselves to some aspects of the environment and the agriculture. The climate 

change expectations were based already on detailed elaboration of the Prudence Project (c) for Hungary and for 

the related areas (e.g. watersheds). 
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Climate change as input variables for the impact and adaptation studies were investigated from two aspects, i.e. 

(i.) as a continuous linear and slow change of mean temperature and precipitation and (ii.) as a non-linear 

change with more frequent and serious anomalies. Considering the first (slow) type of change we expect the 

following changes in crop production and, indirectly, in food production: 

• The crop development is accelerated by the higher temperature assuming no nutrient and water stress. Much 

higher temperature tan optimal, however, van danger the crop growing and survive. 

• High temperature increases evapotranspiration which can rapidly dry up the soil. 

• Increasing CO2 concentration has a positive effect to the biomass accumulation. 

• Water use in agriculture is expected to be more expensive and strictly limited because of increasing private 

and industrial water use under warm temperature conditions. 

• Soil productivity is also expected to be changes because organic matter brakes down more intensively at high 

temperature. 

• Warming up has a positive effect on the reproduction and winter mortality rate of pests which makes the 

invasion easier. Thus, the protection against pests becomes more expensive. 

• Depending on climate change, land use can also alter significantly. According to the assessments, ecological 

zones can be shifted to north at a rate of 150-250 km with the global warming of 1 oC. For Hungary it means 

that a temperature increase of 2 K can involve great changes in climate conditions which demand totally 

different land use. 

Considering the second (changeable) type of change we can establish that anomalies make the production 

uncertain, extreme events can cause catastrophes which have serious social and economic effects. But, since the 

global and the moderately resolved regional models could not provide certain details of the changes in 

frequency and peak intensity of these extremes, no specific conclusion could have been delivered. 

1.3. 3. Sustainability and risks in an urban environment 

This Chapter consist of the regional matrices of present extremes and climate change consequences, i.e. regional 

versions of Tables 2.2 and 2.3 from the previous Chapter (Section 3.1). This followed by a short description of 

urban climate adaptation programs in Hungary (Section 3.2). Finally specific towns, located in a valley are 

analysed (Section 3.3) concerning their frequency and population in Hungary, their social geography features 

and some examples of valley-based towns in Europe. 

1.3.1. 3.1 Subsamples of effects by extreme weather and climate change for 
Northern Hungary 

Figure 3.1 indicates how much more energy is needed in the urban areas than elsewhere. The brightest spots are 

located in the urban and industrial areas. There are some large semi-continents where climatic and other 

conditions do not favour to establish urban centres. 
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Figure 3.1:   Light emission on the Earth with most illuminated spots in the towns. The light sources need 

energy, hence this image demonstrate uneven distribution of energy-consumption, too. 

In the next parts of this Section, where we approach from the national level towards the focus region (North-

East Hungary) and pilot area (Miskolc micro-region) our selection of retained or omitted boxes will be also 

influenced by these non-climatic conditions. 

Table 3.1 contains two third of the nation-wide matrix, i.e. 4 boxes in terms of each effects and 8 boxes 

concerning each sector. One may argue that we retained equal numbers of boxes in each line and column which 

may be too automatic. However, firstly, there is no simple way how distinguish them according to what metrics. 

(E.g. number of publications mentioning the given box could not be a good measure for several irrelevant 

motivations.) 

Another reason is that the retained proportion (48 boxes i.e. roughly one hundred individual impacts) is by far 

too many to cope with in practice. The few impacts which will be tackled in a given region or settlement should 

be very carefully selected from the retained candidates. 

In the followings, we approach towards North-East Hungary, and the Miskolc micro-region. Our selection of 

retained boxes will be also influenced by non-climatic conditions. 

Table 3.1:   Effects of weather extremes with their impacts on the key sectors. Same as Table 2.2. relevant in 

North-East Hungary. These extremes occur independently from the global warming. In many cases, their 

tendencies cannot be established either from the data series or from the models, yet. 
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Table 3.2 contains two third of the nation-wide matrix, i.e. 4 boxes in terms of each effects and 6 boxes 

concerning each sector. One may argue that we retained equal numbers of boxes in each line and column which 

may be too automatic. However, firstly, there is no simple way how distinguish them according to what metrics. 

Another reason is that the retained proportion (36 boxes i.e. roughly 70 individual impacts) is too many to cope 

with in practice. 

Table 3.2:   Effects of climate change with their impacts on the key sectors. Country-wide effects and impacts 

are set bold if they are especially relevant in the focus region (Northern Hungary) and in the pilot area (Miskolc 

sub-region). Not mentioned tendencies are not proven, e.g. no convincing proof exist on the assumption that 

late-spring freezes, or snow- and ice loads would become less frequent, or strong winds become more frequent 

in a warmer climate. 
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Hydrology, water management Natura

l 

ecosys

tems 

Agric

ulture, 

food 

supply 

Urban 

settleme

nts 

Energy 

and 

transport

ation 

Hum

an 

healt

h 

increas

ed 

temper

ature in 

all 

  
phenol

ogic 

shifts 

more 

yield 

phenol

ogic 

shifts 

more 

yield, 

  
less 

energy 

needs 

for 

new 

pests, 

vecto

r-

born 



 Rising consciousness on 

sustainability and risks 
 

 21  
Created by XMLmind XSL-FO Converter. 

seasons and 

invasi

ve 

specie

s 

where 

enoug

h 

rainfal

l 

heating, 

but more 

for 

cooling 

disea

ses 

less 

extrem

e cold 

days 

and 

nights 

  
more 

produ

ctive 

yield, 

where 

enoug

h 

rainfal

l 

better 

and 

moree

venly 

crop 

yielda

nd 

qualit

y 

  
less 

energy 

supply 

and 

transport 

challeng

es 

good 

for ill 

peopl

e, 

more 

pests 

survi

ve 

more 

extrem

e warm 

days 

and 

nights 

more water quality and peak water supply problems reduce

d 

bioma

ss 

possib

le, 

some 

plants 

in 

stress 

  
more 

heat 

alarms, 

water 

supply 

and 

quality 

problem

s 

more 

energy 

for 

cooling, 

pavemen

t and 

trace 

melting 

  

longerh

eat 

wavesi

n 

summe

r 

stronger water quality and supply problems, 
  

reduct

ion in 

crop 

yield, 

proble

ms in 

food 

treatm

ent 

stronger 

insulatio

n is 

needed, 

water 

supply at 

risk 

  
risks 

for ill 

peopl

e, 

shift 

in 

polle

n 

peak 

less 

rainfall 

in the 

warm 

half of 

the year 

more low level cases in rivers, less water energy and 

supply 
phenol

ogical 

shifts, 

loss of 

yield 

and 

bioma

ss 

possib

le 

reduct

ion in 

crop 

yield, 

but 

better 

qualit

y of 

e.g. 

wine 

    
shift 

in 

polle

n 

peak, 

less 

epide

mics 

longer 

dry 

periods, 

more 

drought 

stronger water quality and supply problems, enhanced 

demand 

  
reduct

ion in 

crop 

yield 

and 

livesto

ck 

water 

supply 

and 

quality 

problem

s, more 

air 

pollution 

  
air- 

and 

water 

qualit

y 

risks 

more wider spread of water level in rivers, lakes, more flash faster 
  

canalisat more 
  



 Rising consciousness on 

sustainability and risks 
 

 22  
Created by XMLmind XSL-FO Converter. 

heavy, 

even 

torrenti

al rain 

floods soil 

erosio

n and 

more 

lightni

ng 

may 

cause 

losses 

ion 

needs 

and 

lightning 

safety 

requests 

increase 

temporal 

and 

persisten

t road 

traffic 

problem

s 

less 

snowy 

days, 

shorter 

snow 

cover 

possibly less frequent spring flooding in average longer 

vegeta

tion 

period

, less 

soil 

moistu

re in 

spring 

  
advantag

e for 

urban 

transport 

and 

hygiene 

good for 

road 

traffic, 

more 

heating 

due to 

less roof 

insulatio

n 

  

more 

sunshin

e (less 

clouds) 

in 

summe

r 

    
better 

fruit, 

grape 

qualit

y, 

enhan

ced 

photos

ynthes

is 

more 

summer 

smog 

and solar 

energy 

more 

solar 

energy, 

but more 

pavemen

t and 

trace 

melting 

UV 

radiat

ion 

risk 

incre

ase, 

additi

onal 

heat 

1.3.2. 3.2 Programs integrated into regional development plans 

Climate change is not in the centre of attention of individual people and decision makers. Most likely those 

adaptation measures can only be successful which are in coincidence either with the other development targets 

of the given decision making unit (inc. families) or with most urgent safety measures, including decreasing 

destructions by weather extremes. 

The objectives of the climate change strategy 2020 are twofold: on one hand the mitigation of climate change by 

applying sustainable measures in settlement energy management, on the other hand by preserving the quality of 

the environment, and the life conditions of the society, namely by adaptation to the changing climate. 

The aim of the strategy is to introduce the saving potentials and adaptation tasks, namely to appoint the 

development directions and possibilities due to climate change, focusing on better utilization of renewable 

energy sources and forest protection. In the following hereby we list the units of Eger Climate Program which is 

a good example of the fact that climate adaptation should be considered together with the other targets. 

In the past few years, the city of Eger had faced several different problems, and as a reaction to these, the city 

has published its settlement Climate Strategy, based on social-professional consultation according to the not 

well known practice of the climate friendly settlements. 

In the past 50 years, there have been 23 dangerous floods which waved through the Eger stream. In spite of 

major summer heat, considerable amount of green leafy tree planting in the settlement and its surrounding area 

has not happened. With the changes in the weather conditions, the less resistant grape variety is increasingly 

going out of sight, which fact totally revolutionizes the well-known wine selection of Eger. It is now a fact that 

with the utilization of vineyards-produced vine-branches, the self-government operated buildings‟ annual heat 

demands coverage could be doubled, which can be a solution to the environmental-economic problems caused 

by fossil fuels. In the past 5 years, an invasion of harmful insects and fungi - which were not typical in the Eger 

area, therefore the wine-growers were not prepared for it - has resulted in significant plantation destruction. 
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The climate change strategy takes into consideration the natural, social and economic affairs of Eger as well as 

the operation of the self-government. One of the most significant issues is the energy management of the 

settlement. In relation to this, the consumption of the self-government institutions, the population, as well as the 

industrial plants, and furthermore the condition of the building stock of the settlement must be carefully 

inspected and analysed. The investigational part of work furthermore assesses the renewable energy potential of 

Eger and its surroundings. The consultation process with the civil sector and the inhabitants has played a 

significant role throughout the whole planning process. 

The objectives of the strategy are: to reduce the ecological footprint of the settlement, to preserve the unique 

natural treasures of its surrounding area, to provide healthier life conditions to the population by improving the 

air quality and the local mitigation of the impacts of extreme weather conditions, to manage water supply 

effectively, and to avert the damages caused by extreme runoffs. Furthermore to manage its own resources in a 

sustainable manner, to reduce the amount of waste produced by the settlement, reduce its energy demand and by 

this the rate of the emission of greenhouse gases, reduce its dependence on external energy sources, and - 

concerning its energy management -, increasingly depend upon the locally available renewable resources. The 

city must reduce its import dependence regarding other supplies as well; the necessary consumer goods must be 

increasingly produced locally, services necessary for settlement operation must be provided by local workforce, 

which contributes to the increase of the employment rate, retain the touristic attractiveness of the city, but in the 

same time satisfy the tourism demand in a sustainable way, support the awareness raising of the population, and 

increase the energy- and environment awareness. 

Regarding adaptation, ensure the long-term sustainability of Eger, protect the endangered groups, and improve 

the life-quality of the citizens, prevent and mitigate the losses. Regarding emission reduction, to preserve the 

competitiveness of Eger, to gain economic advantages, by increasing energy efficiency, use the resources 

responsibly, reduce the emission of greenhouse gases, and by this, do less harm to our climate. 

Measures have been drafted on several challenging areas – to react to the impacts of climate change. These are 

the disaster management, water management, forest management, settlement landscape system, waste 

management, transport, settlement infrastructure, self-government energy management, energy consumption of 

the population, other measures and industrial initiatives. 

The Climate Program combines the adaptation and mitigation requirements into the following related chapters: 

Natural resources, Weather extremes and disaster recovery, water management, agriculture and viniculture, 

forestry, natural parks, green spots in settlements, demography, economy, tourism, air quality, settlement 

infrastructure, buildings and energy use in local government owned units, living houses. 

1.3.3. 3.3 Analysis of Hungarian towns located in valleys 

We can group our towns in many ways. Among these cases the distinctive point of view whether that settlement 

is located in a valley (in a smaller basin) is a rare factor. In turn in Hungary the numerical rate of such settlement 

is not negligible. 

As we can see from Figure 3.2, there are 23 valley-based towns in Hungary where population (according to data 

of 2007) exceeds 10.000 people. With the exception of The Great Hungarian Plain and the Small Hungarian 

Plain every macro landscape of the country has some towns located in valleys with a significant population. 

Hereafter omitting Kőszeg and Bicske, we analyse 21 valley-based towns with the control groups written in the 

next points in order to state the characteristics of these towns in comparison with not valley located towns. 

Placing these towns (Figure 3.3) along the population list of the country (omitting Budapest, which is bigger by 

1-3 orders of magnitude) we can see that the ratio of valley-based towns is high among our most populated 

towns. In the first 5 we find two in valley-based towns (40%). In the first 20, eight ones can be found, (40%, 

again). Among the first 50 we find fifteen in valley-based towns, that is 30%. Finally among the first 100 towns 

proportionally by far less, 21 such towns can be found. From the 21 analysed towns by turns 7-7 fall to North 

Transdanubia, South Transdanubia and North Hungary. (See for more details in the next Section.) 

Fig. 3.2:   Distribution of towns populated by more than 10.000 inhabitants located in valleys. (The two smallest 

towns, Kőszeg and Bicske are omitted from the analyses.) 
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Fig. 3.3:   The distribution of the first one hundred towns according to the number of population in 2007. The 

chosen 21 valley-based towns are marked by black columns. 

1.3.3.1. 3.3.1 Selection of control groups 

In order to show the characteristics of valley-based towns we established two control groups of the same 

cardinality, 3x7 towns from the remaining (not valley-based) towns of the country. The first control group was 

composed by searching from all three regions 7-7 towns, similar to the number of population of the valley-based 

towns and totally similar to the population of the 7 towns. (Table 1) According to data per macro regions and to 

the cumulative data of the three regions it was passed very well. The difference between the population of the 7-

7 valley-based and control cities is less than one thousand people in all three cases. 

Tab. 3.3:   The selected 21-21 valley-based, control and mixed control towns. The control towns are similar to 

valley-based ones according to area and population. The mixed control group contains 7 West- and 14 East-

Hungarian towns to keep population equity. 
 

N-Transdanubia, valley-based 
Control to  North 

Transdanubia 
Mixed control (1-7) 

Tatabánya 70 388 Érd 63 077 Győr 128 

808 

Veszprém 62 286 Sopron 57 895 Nyíregyháza 116 

874 

Ajka 29 998 Pápa 32 617 Kecskemét 110 

316 

Tata 24 751 Mosonmagyaróvár 31 799 Székesfehérvár 101 

755 

Oroszlány 19 133 Komárom 19 563 Szolnok 75 

008 

Tapolca 16 513 Sárvár 15 099 Békéscsaba 64 
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852 

Mór 14 466 Pomáz 16 408 Hódmezővásár

hely 
47 

296 

Total 237 535 Total 237 

276 
Total 6449

09 

S-Transdanubia valley-based 
Control to  South 

Transdanubia 
Mixed control (8-14) 

Pécs 156 664 Szeged 167 

039 
Dunakeszi 34 

936 

Kaposvár 67 464 Dunaújváros 49 183 Gyula 32 

016 

Zalaegerszeg 61 717 Szombathely 79 300 
    

Nagykanizsa 50 744 Szekszárd 34 004 Kiskunfélegyhá

za 
30 

730 

Komló 26 210 Baja 37 573 Szigetszentmik

lós 
30 

646 

Dombóvár 20 186 Nagykáta 12 819 Esztergom 30 

523 

Bonyhád 13 968 Százhalombatta 17 793 Orosháza 30 

356 

Total 396 953 Total 397 

711 
Total 2210

06 

North Hungary valley-based Control to  North Hungary 
Mixed control (15-

21) 

Miskolc 171 096 Debrecen 205 

084 
Budaörs 27 

665 

Eger 56 082 Cegléd 38 315 Szentendre 24 

938 

Salgótarján 38 683 Vác 33 223 Siófok 24 

031 

Ózd 36 377 Gyöngyös 32 733 Vecsés 20 

135 

Gödöllő 32 907 Jászberény 27 218 Mezőtúr 18 

436 

Kazincbarcika 30 185 Hajdúböszörmény 31 748 Csongrád 17 

906 

Balassagyarmat 16 592 Bátonyterenye 13 555 Szarvas 17 
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731 

Total 381 922 Total 381 

876 
Total 1508

42 

Sum total: 1 016 410 Sum total: 1 016 

863 
Sum total: 1 016 

757 

Average population 48 400 Average population 48 422 Average 

population 
48 

417 

The other 21 towns, called „the mixed control group”, were chosen to include every towns with more than 

30.000 inhabitants which were not figured among the previous 2x21 towns. Towns which were fixed in this way 

compose in one block the 40 most populated settlements. (The most populated town which is not included in 

any groups is the No 41, Szentes.) 

The other towns of the mixed control group were chosen with a view to reach the closeness of the population of 

these 21 towns to the former two groups. Another consideration was since the towns of the Western region were 

twice more than those of Eastern Hungary and because of it in the third group we could not provide the same 

ratio, in the mixed control group we tried to reverse this cardinality. That is why that group includes 7 towns 

from the West and 14 from the East of Hungary. In this way, the number of inhabitants of the three groups, 

1.016.000 each, differs from each other with less than 500 people. The average population in the valley-based 

towns is 48.400 inhabitants. 

1.3.3.2. 3.3.2 Utilised statistical and air-quality data 

In our analysis we used the data of the Hungarian Central Statistical Office of 2007 (CSO, 2008). On the ground 

of the official county yearbooks we graded the chosen 3x21=63 towns according to considerations performed on 

the CD-s and to further 16 indicators which standardize the former ones by the number of population and the 

area of towns. From the composed indicators finally we retained those 157 statistic indexes on the base of which 

grading the original 288 towns, the correlation coefficients of the given index against other indexes in neither 

pairing could reach 0,995.(With this method we wanted to eliminate the redundant, similar indices.) 

The results will be stated later in the following six essential groups: housing and population; communal supply; 

jobs and social net, enterprises and services; tourism, crime, accidents; cultural and education supply. 

On these data only the rankings were examined the original quantities typical for the individual towns were not. 

We analyzed the rankings of the groups having 21-21 elements from two point of views. We calculated the 

averages of the rankings, which would be 32 in every group (namely the average of rankings 1-63) in case of 

totally identical circumstances. 

We also examined in what proportion do fall the rankings of the 21-21 towns among the highest, middle and the 

lowest 21-21 rankings. The correspondence of the three-factor (two degree of freedom) distribution that was 

constituted in this way was examined by χ2 test. 

We determined the decision threshold for the difference of the averages of the rankings to reach a ratio of the 

significant differences identical with the ratio of the χ2 test in case of a 5% significance level. This threshold was 

indicated by at least a 6.4 difference between the frequency values. This difference at the same time is 20% of 

the expected value. 

The measurement of air quality in 2007 was done by the National Air Pollution Observation Network (OLM), 

which now belongs to the Hungarian Meteorological Service. The evaluation was based on the three main 

components registered in the manual measurement network: nitrogen dioxide, sulphur dioxide and settling dust. 

In this network in the country level stations in 97 and 86 settlements pursued the measurement of nitrogen 

dioxide and sulphur dioxide in every second day, and in 120 settlements were stations to collect 30 days 

particulate matter. Further details can be found in the articles by Györgyné Váraljai I., (2008 a,b). 

In case of the three indicators of air quality besides the averages we ranked the towns by the maximum values as 

well. The ranking by averages and maximum values is justified by the fact that ranking the towns by both 
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indicators we can get correlation coefficients as follows: NO2: 0,69, SO2: 0,71, particulate matter (PM10): 0,80, 

so these are not too tight. 

We note, that earlier we have already analysed the 2007 data on air pollution and CSO of all towns from another 

point of view. (Makra L. et al., 2009, Ütőné Visi J.et al., 2009) 

1.3.3.3. 3.3.3 Specifics in the air pollution 

Before presenting the results of air pollution differences between the sets of valley-based and control towns, let 

us comprehend what kind of differences one may expect a priori. There are two aspects, counteracting to each-

other. On one hand, the valleys may worsen the air quality since the surrounding hills form mechanical barriers 

to horizontal winds. On the other hand, however, the local hill-valley circulation may mix the city air, which is 

especially important in anti-cyclonic situations, often accompanied with critical high concentrations elsewhere. 

The scheme of this circulation is presented in Figure 3.4. The directions of winds are different during the day 

and the night. Since this circulation delivers pollution out of the valley especially during the day, this may 

release mainly the summer smog situations. (Ozone observations are not included in the present analysis, 

unfortunately. 



 Rising consciousness on 

sustainability and risks 
 

 28  
Created by XMLmind XSL-FO Converter. 

 



 Rising consciousness on 

sustainability and risks 
 

 29  
Created by XMLmind XSL-FO Converter. 

 

Fig. 3.4:   Scheme of the hill-valley circulation often bringing air quality improvement. 

Let us see which factor is stronger in the valleys! As we can see in the following tables, the answer in totally 

different in the three air quality components. We analysed only one year, the 2007 specific weather of which 

could affect the quantitative differences, bit unlikely the qualitative statements. 

One can establish from Tables 3.4-3.5, below that the valley-based towns are better equipped by manual air 

quality observing stations than the control ones. Putting together all the three components, there are 55 stations 

in the 3 x 21 = 63 possible, which is 87 %. The same numbers are 80 stations from the 126 possible, i.e. 64 %. 

The difference indicates an a priori expectation of the responsible agency that the valley based stations may be 

more endangered by high pollution. But the data do not support this prejudice unequivocally. 

Table 3,4 indicates the differences in NO2. Valley-based towns are in somewhat more pleasant situation as both 

the annual mean values, the maxima and the distribution medians are less by 10-20 % than in the straight and in 

mixed control towns. This is an interesting and unexpected result, since the main source of nitrogen-dioxide is 

traffic. However, considering the above data on lower numbers of car accidents may reflect that car usage is not 

so strong in these valley-based than elsewhere, possibly partly from aging structure, as well. 

For the SO2, however, the situation is the opposite (Table 3.5). The concentrations are higher in the valley-based 

towns in all the three aspects. Sulphur-dioxide is mainly of heating and energy-production origin with likely 

distant sources affecting the longer lifetime SO2, as well. Here the differences are the most characteristic in case 
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of maxima the maxima with ca. 20 %, whereas the annual mean differs with ca. 10 % and the median are even 

closer to each other. Some differences are between the behaviour of control and mixed control groups. One 

should also note, however, that these SO2 concentrations are already much less dangerous for the human health 

or open-air constructions than they were a few decades before. 

Tab. 3.4:   Annual mean, maximum and distribution median concentrations of nitrogen-dioxide in the valley (v), 

control (c), mixed control (mc) and both control groups (cmc), with the number of stations providing data for 

averaging. Their maxima: 21, or 42 in cmc. 
 

NO  2   (μg/m  3  ) Ann. mean Max Median 

v (19 stations) 26 95 23 

c (12 stations) 29 117 27 

mc (14 stations) 30 111 27 

cmc (26 stations) 30 114 27 

Tab. 3.5:   The same as Table 3.4 for sulphur dioxide. 
 

SO  2   (μg/m  3  ) Ann. mean Max Median 

v (16 stations) 2,39 21,38 1,70 

c (11 stations) 2,29 19,33 1,70 

mc (14 stations) 2,03 15,28 1,55 

cmc (25 stations) 2,14 17,06 1,61 

Last, but not least let us consider the means, maxima and median values for the particulate matter (PM10) in 

Table 4! These values differ less between the valley-based and control groups than between the two control 

ones. This is true even for the annual maximum values. Even more problematic is the fact that the difference 

between the means and the medians exhibit different sign, indicating that even the shape of the distribution can 

be different in the control groups. Consequently one can only state that no unequivocal differences could be 

established by the applied tools between the valley based and control stations in case of PM10. 

Tab. 3.6.   The same as Table 3.4 for particulate matter. 
 

PM10 (μg/m  3  ) Ann. mean Max Median 

v (20 stations) 6,6 18,7 5,4 

c (13 stations) 5,7 19,0 6,1 

mc (16 stations) 7,1 16,7 4,7 

cmc (29 stations) 6,5 17,7 5,3 

1.3.3.4. 3.3.4 Specifics in socio-economical characteristics 

Analysis of CSO data gives evidence on a great number of significant differences. Due to the lack of space and 

different scope of the paper, we refer the reader to another recent conference paper by Utasi et al. (2012). 



 Rising consciousness on 

sustainability and risks 
 

 31  
Created by XMLmind XSL-FO Converter. 

In case of „housing and population” it is striking that valley-based towns are located on a smaller area, the 

mobility of flats is smaller, namely less new flats are built, but there are less abandoned ones, as well. The 

population decreases faster, mainly because of migration, and number of enterprises is relatively high. 

In case of the “communal supply” the valley-based location seems to be a negative effect. The consumption of 

piped gas and some water consumption data are smaller. Only waste transport has better position here than in 

the plain towns. 

In the area of „jobs and social net” on plains are more job-seekers, and the number of regular aid gainers, but 

less people can get day care. In conformity with this, it is surprising that more people can get pension (i.e. those 

who can get it). 

In the topic of „enterprises and services” there are the far least significant differences between valley-based and 

plain towns. Only in case of cable televisions and phones have valley-based surplus that point to a relative well-

off situation of older generations. 

The values in the “cultural and education supply” in case of the number of kindergarteners and pupils and 

libraries mean surplus, while in the higher education a lack related to the plain towns. 

In the “tourism, crime, accidents” multicoloured topic we find negative anomaly everywhere in case of the 

valley-based towns. In reality it is negative only in case of some indicators of tourism. The significantly smaller 

value of accidents and injured people is an opportunity, although it also reminds at the high mean age. 

Behind the above differences, there is a coherent social background of three main factors. The first one is the 

past before the changing of regime, when majority of valley-based towns were dominated by favourable 

economic conditions connected to mining and heavy industry. As a result of these, of the smaller areas, limited 

by the relief, and the favourable circumstances of subsistence a great population density was developed. Some 

certain positive elements (high pensions, many library books and phone lines) can be found even today in this 

settlement group. 

The second factor is the devaluation of the products of classic heavy industry, caused by the revolution in 

informatics, which was strengthened by the new political values of the changing of regime as well. In 

consequence of it in the valley-based towns life circumstances worsen faster than in plain towns. Many valley-

based towns got into the group of disadvantageous settlements or regions. 

The third factor was the accompanying demographic decline and migration – the smaller amount of abandoned 

flats is only a seeming contradiction. Behind this fact lies the decline of value of local dwelling houses. There 

are many job seekers among the members of the active generations staying here. The utilization of the 

statistically existing infrastructure is lower than that of the plain settlements being in a more favourable 

situation. 

1.3.3.5. 3.3.5 European outlook 

A marked analysis of valley-based towns can result in interesting outcomes all over Europe, as such towns can 

be found in all countries. Below we list some counties where such towns were already recognised. In many 

countries much more settlements can be taken into account. That is, why we choose a population of 50000 for 

selection threshold in a European dimension. 

Tab. 3.7:   Valley-based towns with >50.000 inhabitants in some European countries. 
 

Country Pc

s 
Most populated Thousand inhab. 

Hungary 8 Miskolc 169 

Austria 4 Graz 259 

Bulgaria 6 Sofia 1 205 
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Czech Republic 6 Usti nad Labem 120 

Greece 2 Ioannina 70 

Poland 2 Walbrzych 120 

Romania 14 Bacau 188 

Switzerland 8 Zürich 372 

Slovakia 4 Kosice 235 

Slovenia 3 Ljubljana 272 

In Table 3.7 we listed the number of towns per country and the names of the most populated ones. In a further 

examination we plan to repeat above the Hungarian comparison for these and for other European countries. 

1.4. 4. Sustainability and risk in a smaller settlement 

This Section concludes the scale-dependent effects of extreme weather and climate change at the level of small 

settlements (Section 4.1). This is followed by two examples of quantitative impact studies in the Northern-

Hungary, ie. those for maize yield and extreme runoff (Section 4.2). The Chapter ends by some principles of 

adaptation in response to the impacts listed in Section 4.1 (Section 4.3). 

1.4.1. 4.1 Extreme event and climate matrices in a smaller region 

Turning to the pilot aria, Table 4.1 contains the impacts caused by the same effects as in Table 2.2, filtered 

according to enhanced importance for the Miskolc micro-region. The so remained 24 boxes, i.e. ca. 50 

individual impacts are still a too wide set of threats, comparing to the possibility of each sector locally treat 

them synchronously. 

Table 4.1:   Effects of weather extremes with their impacts on the key sectors. The same as Table 3.1, most 

relevant in the pilot area (Miskolc sub-region). Note that the individual extremes occur independently from the 

global warming. In many cases their tendencies cannot be established either from the data series or from the 

models, yet. 
 

Priority 

effects 
Sectors / Areas relevant to the target region 

Hydrology, water management Natural 

ecosyst

ems 

Agric

ulture, 

food 

supply 

Urban 

settlement

s 

Energy 

and 

transport

ation 

Hu

man 

heal

th 

extrem

e cold 

day and 

night 

        
enhance

d 

heating, 

technica

l 

problem

s 

lives 

in 

dan

ger 

extrem

e hot 

day and 

night 

        
enhance

d 

cooling, 

melted 

roads, 

lives 

in 

dan

ger 
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traces 

long 

heat 

wave 

    
crop 

reduct

ion, 

food 

safety 

risks 

heat 

alarm, 

water 

supply 

problems 

    

severe 

drought 

less sources, more demand, water quality 
  

strong 

crop 

reduct

ion 

      

heavy 

rainfall, 

long 

rain 

period 

flash flood, water surplus,inundation soil 

degrad

ation, 

mudslid

e, pests 

        

heavy 

snowfal

l, 

accumu

lation 

flood risk possible after melting 
  

inund

ation 

risk, 

after 

meltin

g 

  
road and 

train 

transpor

t in 

danger 

  

evenly 

bright 

day 

      
photoche

mical 

smog 

possible 

  
mor

e 

UV- 

and 

ozo

ne 

thunder

storm, 

lightnin

g, hail 

danger for devices and workers 
  

lightni

ng, 

hail 

damag

e: 

fruit, 

grape 

      

stormy 

wind, 

inc. 

tornado 

tilted slope of lakes, danger for devices wind 

break 

of trees 

possibl

e 

        

long 

lastingl

ack of 

wind 

  
enhanc

ed 

ozone 

near 

the 

roads 

  
increased 

air 

pollution 

possible 

    

haze, 

fog 

      
London-

type smog 

possible 

  
risk 

of 

air 
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poll

utio

n 

freezin

g rain, 

surface 

icing 

  
mechan

ical 

damage

s 

    
electric 

wires at 

risk, 

road 

transpor

t at risk 

  

We would like to emphasise that these individual effects are by no means consequences of the ongoing global 

warming. They are well known extremes of our climate although their frequency and severity may well be 

changed in the future as they exhibited some changes even in the recent decades of moderate global warming. 

This means that coping with these effects and impacts is an urgent and important task to minimise the losses and 

maximize the possible advantages though they are probably much smaller either in their number or in their 

cumulated financial load. 

Turning to the pilot aria, Table 4.2 contains the impacts caused by the same effects as in Table 2.3, filtered 

according to enhanced importance for the Miskolc micro-region. The so remained 18 boxes, i.e. 30-40 

individual impacts are still a too wide set of threats, comparing to the possibility of each sector locally treat 

them synchronously. 

Table 4.2:   Effects of climate change with their impacts on the key sectors. Country-wide effects and impacts 

are set bold if they are especially relevant in the focus region (Northern Hungary) and in the pilot area (Miskolc 

sub-region). Not mentioned tendencies are not proven, e.g. no convincing proof exist on the assumption that 

late-spring freezes, or snow- and ice loads would become less frequent, or strong winds become more frequent 

in a warmer climate. 
 

Priority 

effects 
Sectors / Areas relevant to the target region 

Hydrology, water management Natural 

ecosyst

ems 

Agric

ulture, 

food 

supply 

Urban 

settleme

nts 

Energy 

and 

transpo

rtation 

Hu

man 

heal

th 

increas

ed 

temper

ature in 

all 

seasons 

  
phenol

ogic 

shifts 

more 

yield 

and 

invasiv

e 

species 

    
less 

energy 

needs 

for 

heating, 

but 

more 

for 

cooling 

  

less 

extrem

e cold 

days 

and 

nights 

    
better 

and 

moree

venly 

crop 

yielda

nd 

qualit

y 

    
goo

d 

for 

ill 

peo

ple, 

mor

e 

pest

s 

surv
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ive 

more 

extrem

e warm 

days 

and 

nights 

  
reduced 

biomas

s 

possibl

e, some 

plants 

in 

stress 

  
more 

heat 

alarms, 

water 

supply 

and 

quality 

problem

s 

    

longerh

eat 

wavesi

n 

summe

r 

    
reduct

ion in 

crop 

yield, 

proble

ms in 

food 

treatm

ent 

    
risk

s for 

ill 

peo

ple, 

shift 

in 

poll

en 

pea

k 

less 

rainfall 

in the 

warm 

half of 

the year 

more low level cases in rivers, less water energy and supply 
  

reduct

ion in 

crop 

yield, 

but 

better 

qualit

y of 

e.g. 

wine 

      

longer 

dry 

periods, 

more 

drought 

stronger water quality and supply problems, enhanced 

demand 

        
air- 

and 

wat

er 

qual

ity 

risk

s 

more 

heavy, 

even 

torrenti

al rain 

wider spread of water level in rivers, lakes, more flash 

floods 

    
canalisat

ion 

needs 

and 

lightning 

safety 

requests 

increase 

    

less 

snowy 

days, 

shorter 

snow 

  
longer 

vegetati

on 

period, 

less soil 

    
good 

for 

road 

traffic, 

more 
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cover moistur

e in 

spring 

heating 

due to 

less 

roof 

insulati

on 

more 

sunshin

e (less 

clouds) 

in 

summe

r 

      
more 

summer 

smog 

and solar 

energy 

more 

solar 

energy, 

but 

more 

paveme

nt and 

trace 

melting 

  

At the end of this Section one may establish that (i) there are fairly certain changes of climate averages that are 

expected in Hungary or even smaller regions in connection with the global warming; (ii.) on the other hand, 

especially the tendencies of several extreme events are quite uncertain in the light of the various empirical and 

model-based approaches; (iii.) for the common set of likely changes both in the means and in the extremes there 

are reasonable impacts to cope with in the future. 

1.4.2. 4.2 Examples of quantitative impact analyses 

1.4.2.1. 4.2.1 Maize yield data in North-East Hungary 

Before presenting the maize data series and their climatic explanation, let us drop a sight to Figures 4.1-4.2. The 

first one represents the result of cluster analysis of the 19 counties of Hungary based on climate point values 

according to the methodology by (Péter et al., 2007) 
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Figure 4.1:   Counties of Hungary according to maize climate and soil points (Péter at al., 2007) 

Here we can see in the upper Figure of 4.1 that our focus area, North-East-Hungary performs together with three 

other countries located on more plain areas. Furthermore, the lower Figure classifies the counties according to 

their soil quality. Here the focus region (counties Heves and Borsod-Abaúj-Zemplén) shows clearly better 

quality than Nógrád and Szabolcs-Szatmár-Bereg, but worse than any other counties eastward from the Danube. 

Finally, the common effect of the climate and soil properties, called ecological point values, forms another result 

according to cluster analysis, again. This means that our focus region (Heves and Borsod-Abaúj-Zemplén 

counties) performs similarly to the wider North-East Hungary (i.e. four counties, including Nógrád and 

Szabolcs-Szatmár-Bereg, as well). This region performs similarly to west Hungary from the maize yield point of 

view. 
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Figure 4.2:   Counties of Hungary according to maize ecological points (Péter at al., 2007), combining climatic 

and ecological components in approximation of the maize yields. 

The above maps are based on a complex yield model in which the actual yield YN is expressed in terms of 

climatic, soil, fertilization and further agro-technical components, as 

Y    N     = Y    N   (  K,T,n,a  ),  (1) 

where N indicates the differenct plants (maize in our examples); 

K  is the complex effect of atmospheric variables (climate anomalies, weather extremes); 

T  is the soil quality of the site or larger area; 

n  is the cumulated productive capacity of soil, possibly regulated by additional fertilizing; 

a  further components of agro-technology 

There is no space to specify the methodology in detail. Figure 4.3 provides a scheme of the computations. But 

this scheme is possibly enough to make the impression that the model is fairly complex. In the followings we 

draw the actual yield and the potential yield computed by the methodology. The proportion between them is the 

symbol as in (1). 
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Figure 4.3:   Scheme of maize yield estimation elaborated by Peter (Peter et al., 2007) 

For our purposes it might be enough to establish that the real maize yield exhibited large inter-annual variations 

in the two counties of our focus area, including some longer-term tendencies, though none of them took place 

along the whole 31 years period.In Borsod-Abaúj-Zemplén county the yield trend is positive with a significant 

0.34 correlation coefficient exactly at 95 % level, whereas the potential yield exhibits similar 0.38 correlation 

coefficient with time. (Note time is not a random variable so its meaning is rather formal.) The point-wise 

estimate of the linear trend is +4.6 kg/yr for the real yield and 4.8 kg/yr for the potential. The correlation 

coefficient between the real values and their model estimates is 0,74 which is very strongly significant. Parallel 

fluctuation of the two variables is seen in the right module Figure 4.4. 

In Heves county, the overall correlation of the real yield with time is almost zero and the potential exhibit a non-

significant positive trend. So here practically no long-term trend can be established in any of the real or potential 

values. Despite the lack of the long-term trends in the two kinds of yield, their correlation coefficient is still 0.75 

which is also seen in the left module of Fig 4.4. The lack and existence of trends in the neighbouring counties, 

together with the same difference in the climate potential would need further investigation, though a preliminary 

explanation might be the different treatment of land use. It might be possible that in Borsod-Abaúj-Zemplén 

county climate is so critical that the land selection, i.e. using the climatically proper sectors only, was more 

careful, than in Heves county. 

 

Figure 4.4:   Maize yield in Borsod-Abaúj-Zemplén county (left) and Heves county (right) in the 1976-2006, 

together with the multi-variate climate estimation based on annual values of precipitation, temperature, 

sunshine duration as well as the July-August xerothermal index, which is the proportion between temperature 

and precipitation of the two months. 

1.4.2.2. 4.2.2 Flooding frequency series in the pilot region 
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In this final example a special computation of extreme high water cases is provided courtesy to Gábor Bálint 

who provided the results of GEV analysis (Bálint and Lipták, 2011 and Bálint et al., 2011) performed in 

connection with the year 2010 heavy flooding. 

Sajó – Felsőzsolca (1890-2010) 

Maximum: 486 cm ~ 760-780 m  3  /s 

 

Hernád – Gesztely (1946-2010) 

Maximum: 506 cm ~ 864,1 m  3  /s 

 

Figure 4.5:   Various return periods of maximum runoff (m3/sec) based on 121 years of data for Felsőzsolca 

(river Sajó, upper) and the same for Gesztely (river Hernád, lower). The left modules indicate the mean values 

and confidence intervals of threshold concerning the given return period if counting all the exiting years 

maxima together. The right figures, however, are the results of averaging only the previous 30 years and 

forming a time series both from the point-wise estimate and the 95 % confidence borders. Note, that the periods 

may start 30 years after the first observations, whereas the ends of the series are equal with the end of the series 

(year 2010). 

For us the point of the methodology is the time series of maximum runoff provided for Felsőzsolca and Gesztely 

in Figure 4.5. Their left-hand side modules represent the GEV analysis of the maximum value within n years of 

observation, in other words the level of a given return period. This computation, however, can be computed not 

only from the maxima of all existing years but also from a given part of the whole sample. Right-hand side 
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modules of both upper and lower figures show the thresholds for the 30 years return periods always computed 

from the previous 30 years. One may note that these values exhibit long-term components although one single 

extreme year may cause strong fluctuation of the curves. 

At the end of this long Chapter one may establish that (i) many weather and climate extremes occur in Hungary 

and in its smaller regions concerned; (ii.) we have a broad list of possibly important impacts by the various 

effects to be discussed even independently of the ongoing climate change to improve resilience of the region 

against the effects; (iii.) there are several time series of climate elements, as well, as the key impact areas. 

The authors consider, however, that the impacts cannot be simply derived from the presented, or wider set of the 

series. Both the impacted natural and technical components as well, as vulnerability of the society has been 

changed a lot in the recent decades towards both advantageous and disadvantageous directions. Our tasks of 

awareness rising and initiating operational activities may just partly rely on the long time series. 

1.4.3. 4.3 Adaptation in the pilot area 

This Section focuses on adaptation aspects in the Miskolc Micro-region (Figure 4.6). In the following we 

specify a few adaptation measures as examples to treatment with all the 18 boxes (ca twice as many impacts) 

listed in Section 4.1 just for the pilot region. 

 

Figure 4.6:   The settlements and internal structure of the Miskolc micro-region. 

These recommended adaptation measures can be: 

• Concerning summer heat waves which are most dangerous in larger, densely built-in settlements (e.g. 

Miskolc in the micro-region). These recommended actions are: 
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• planting trees in the most frequented squares and streets, as well, as in playgrounds, 

• setting up automatic temperature and UV screens to warn people ont he danger similarly to air-pollution 

indicators, though their frequency is not satisfactory in the micro-region, either. 

• water spreading devices, operated in high temperature above some asphalted streets 

• distribution of free drinking water on hot spots and possibly railway and bus stations. 

• speacial warning program on UV radiation int he urban and natural beaches, swimming-pools 

Concerning soil shifts (or, even mudslides) monitoring of transport or other problems coused by such events is 

recommended, including interviewing the involved people. The result of this monitoring should be construction 

of water and mud regulating devices around the involved settlements. 

The valley-based location of several settlements int he region often enhances the bad air pollution situations. 

The local air pollution devices operated by the Hungarian Meteorological Service may not always be settled at 

the most threatened points of these settlements. It is worth investigating if they are optimally (or anyhow?) 

located in these settlements. The result of such improved monitoring may lead to regulation of transport int he 

settlement. This topic is directly related to climate change int he way that most likely there will be more 

anticyclonic days with weak vertical mixing of the air pollution. 

The climate change has direct effects on tourism. A warmer climate may result in the prolongation of the tourist 

season, however, in case of extreme weather conditions, the low water quantities and quality may have an 

unfavourable effect on natural waters, waterparks and beaches. 

For urban tourism the highest risk is the heat island effect that enhances the sometimes otherways high 

temperatures during the day and even until late evenings. Direct health effects would include increases in heat-

related mortality and illness resulting from an anticipated increase in heat waves, although offset to some degree 

in temperate regions by reductions in winter mortality. 

Rural tourism, particularly in the hilly areas, has traditionally been popular among free-time spenders. In 

summer for hiking and other recreation activities, including spas and in winter mainly based on winter sports. 

Since many locations lie on lower altitudes, their vulnerability to warmer winter and less snow cover is 

considerably higher. 

Health tourism is the sum of all the relationships and phenomena resulting from a change of location and 

residence by people in order to promote, stabilize and restore their physical or mental well-being, using health 

services. One can divide it into two forms: medical tourism and wellness tourism. Finally let us briefly specify 

some sport activities, from the risk point of view, that are parts of various touristic activities tackled above. 

Extreme sports require strong meteorological support. Some tourists may expose themselves to risk (surfing, 

winter sports, hang-gliding, etc.) which make them particularly vulnerable. 

Adaptation strategies include technical measures, sometimes with preliminary research efforts, such as 

snowmaking, slope contouring, rainwater collection and water recycling, reservoirs, water conservation plans, 

desalination plants at the shores, or introduction of new site locations (e.g. north facing slopes, higher elevations 

for ski areas, high snow fall areas). Another group of measures is the adapting regulations, such as fee structures 

for water consumption, compulsory prediction in case of risk of avalanche or enhanced UV radiation, advanced 

building design and prescription of given (e.g. fire-resistant) material standards for insurance, convention- or 

event insurance for the case of danger, insurance premiums or, simply, restriction of high-risk business 

operations, etc. 

Disaster preparedness is more important for tourism.  Tourists can be particularly vulnerable, because in case 

of a general warning in a region, they are unlikely to know what specific actions to take and may be difficult to 

inform because of the language barriers. 

At the end of this Chapter, let us emphasis that resilience against weather extremes and longer term adaptation 

to climate change coincides to the first two most basic needs of human kind, according to the idea on human 

needs by Maslow, elaborated in the 

1950s(http://intuitiontellsmeso.wordpress.com/2009/08/19/problemnegative-thought-patterns-becoming-

aware/maslows-hierarchy/). 

http://intuitiontellsmeso.wordpress.com/2009/08/19/problemnegative-thought-patterns-becoming-aware/maslows-hierarchy/
http://intuitiontellsmeso.wordpress.com/2009/08/19/problemnegative-thought-patterns-becoming-aware/maslows-hierarchy/
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This means theseaspects are rather important for everyone (Fig. 4.7). 

 

Figure 4.7: Maslows Hierarchy Of 

Needs.(http://intuitiontellsmeso.wordpress.com/2009/08/19/problemnegative-thought-patterns-becoming-

aware/maslows-hierarchy/) 

1.5. 5. Sustainability and risks in a family household 

This Chapter starts with some figures and maps on climate variations in the recent past (Section 5.1). These 

illustrations provide an insight how fast the changes are. These changes involve any household to adapt the 

changes. The other form of action is mitigation, i.e. limitation of the global warming is the topic of Section 5.2. 

Of course not any household intends to think about worldwide problems, however saving energy means saving 

money for the family. The Hungarian greenhouse gas balance is presented according to the official UN 

documents in Section 5.3. 

1.5.1. 5.1 Climate variations in Hungray 

1.5.1.1. 5.1.1 Present climate in North-East Hungary 

Despite the recent significant improvement in regional climate modelling (Christensen et al.,2007), regional 

impacts of the ongoing and projected global climate change are more difficult to estimate than the global effects. 

Current global climate models still do not incorporate important scales of physical processes that are significant 

in formulating regional and local climate. Another problem of the impact community is the lack of comparison 

between regional scenarios issued in different periods, with different assumptions and methodologies. 

This Section provides maps and time series of the ongoing climate change in Hungary, including the regional 

and local scales, Majority of these series are shorter than 100 years for methodological reasons and for 

existence of professional observations. 

Before turning to changes in climate let us briefly characterise climate of Hungary including its North-East 

Hungary focus region! 

Hungary is situated between the 45°45'N and 48°35'N latitudes, in the temperate climatic zone according to the 

solar climatic classification. Its climate is rather variable. One of the main reasons for this is that Hungary is 

situated in between 3 climatic zones: the oceanic climate with less varying temperature and more evenly 
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dispersed precipitation; the continental climate with more extreme temperature and relatively moderate 

precipitation; also, a Mediterranean effect with dry weather in summer, and wet one in winter. For a shorter or 

longer period of time any of these types can become prevailing. 

Another main determinant is topography. As the country is situated in the Carpathian Basin - more than half of 

its surface is plain below 200 metres, and the area above 400 metres is less than 2 percent - primarily the effect 

of the Carpathians should be underlined. 

We cannot classify the climate of Hungary using one of the global climate classifications (e.g. Köppen or 

Trewartha) to adequately describe the differences within the country. We should find another classification 

method. This could be done based on the work of Péczely, who - taking into account the aridity index and the 

growing season length - separated 16 climatic zones, from which 12 can be found in Hungary. 

Our focus region North-East Hungary contains six types of this 12 possible (Fig. 5.1). From the four cool areas 

only wet extremity is missing. From the moderately cool types there is no moderately wet version. the sixth 

types is the moderately warm dry type occurs ont he plain areas between the hills. Due to the North-Eastern 

location and frequently high altitudes, the majority of the region is located int he cool or moderately cool sectors 

of the country. 

  

Figure 5.1:   The climatic regions in Hungary (after Péczely) 

Concerning the pilot area, Miskolc micro region, 5 types exist even in this small territory. Only the cool and dry 

type is missing from this 1% (1,06 thousand km2) of Hungary. 

Miskolc, as centre of the pilot region exhibits the following climate characteristics: The cloud coverage is ca. 

60%, the annual mean precipitation is 533 mm/yr, the annual number of sunshine hours is ca. 1800 hours. All 

the values are long-term means exhibiting large inter-annual fluctuations. Annual number of summer days (Tmax 

≥ 25 °C) is 70 days, the same for heat days (Tmax ≥ 30 °C) is 15 days, with only 0.5 day of hot days . Forró nap 

(Tmax ≥ 35 °C). Annual number of frozen days (Tmin ≤ 0 °C) is 105 days, the same for the winter days (Tmax ≤ 0 

°C) is 30 days and for sable days (Tmin ≤ –10 °C) it is 10 days. 

Table 5.1 comprehends the main monthly values for Miskolc in many years average according to the 

observations of the Hungarian Meteorological Service. 
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Table 5.1:   Monthly values of selected climate elements for Miskolc in many years average, according to the 

observations of the Hungarian Meteorological Service. 

 

1.5.1.2. 5.1.2 Climate trends 

As concerns climate change tendencies, only a few stations exhibit fairly high quality (homogeneity) data from 

the beginning of the 20th century. Therefore, experts of the Hungarian Meteorological Service publish mainly 

country-wide averages, derived from data of a few stations only. These series have always been homogenised by 

the method of MASH (Szentimrey, 1999) and as much, as possible the same stations are used to avoid non-

realistic fluctuations. Time series of country-mean homogenised annual mean temperatures are indicated in Fig. 

5.2, as taken from the homepage of the Hungarian Meteorological Service (HMS, 2010) 

 

Figure 5.2:   Long-term anomalies of mean temperature in Hungary (°C) for 1901-2009 compared to the 

average of the 1971-2000 reference period.  (HMS, 2010) 
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Figure 5.3:   Spatial distribution of annual mean temperature trend values during the 30 years between 1980 

and 2009.  (HMS, 2010) 

For shorter periods one may find maps of changes as well. They are more convincing than the individual station 

data. Experts of the Hungarian Meteorological Service provide homogenisation (MASH, Szentimrey, 1999) and 

statistically optimum interpolation (MISH, Szentimrey and Bihari, 2006). The latter uses not only the spatial 

correlation of the elements but also the temporal ones which is not known in any other spatial interpolation 

methodology. 

Figure 5.3 represents spatial distribution of annual mean temperature trend values during the 30 years between 

1980 and 2009. This period is characterised by monotonous warming in the Northern Hemisphere, so it is a kind 

of natural experiment reminding the future global warming. The map demonstrates that the annual warming 

tendencies exhibit strong west-east gradient, i.e. the more continental areas warm faster jam those for which the 

oceanic effect is more active. 

 

Figure 5.4:   Long-term anomalies of annual mean precipitation in Hungary (%) for 1901-2009 expressed in 

proportion to mean value of the 1971-2000 reference period. 

Further, Figure 5.4 provides the country-wide annual precipitation totals, analogously to the same figure for 

temperature. Some decrease can be observed but it is not significant. Spatial distribution of the annual 

precipitation is mapped in Figure 3.6. One may see the strong difference between the western and the eastern 

plain areas of the country. Unequivocal increasing of these values is seen in majority of Transdanubia with no 

change or even increasing precipitation in large parts of the Hungarian Great Plain. 
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As concerns North-East Hungary and the Miskolc micro-region, the signs of significant changes are not 

unequivocal. However, one must note that the firs ca, 15 years of the period coincides with the cooling period 

started in ca 1958 and lasted until ca 1976. So these trend values and fields are not representative for the 

expected future regional features of the global warming. 

The tendency map for the annual mean precipitation is seen in Figure 5.5. 

 

Figure 5.5:   Spatial distribution of annual precipitation trends in 50 years between 1960 and 2009. 

Finally, let us provide two maps provided by European maps. Both are related to diurnal extreme values. The 

first one, published by the ENSEMBLES Project (EEA2008) presents the distribution of empirical trends 

concerning the maximum duration of warm spells in summer and frequency of the frost days (Figure 5.6). The 

warm spells are shown as increasing everywhere on the continent. The frequency of frost days also shows an 

increase in some parts of the continent, despite the generally decreasing character in Europe with the global 

warming. This latter behavior may be connected with the increase in sea-level pressure established by Gillettet 

al. (2005). This 1976-2006 period is a hemispherically warming period, i.e. a good empirical analogy to the 

projected future warming. 

Another example of the patchiness of the observed trends in proportion to heavy rainfall within the annual 

precipitation totals is presented in Figure 5.7. The positive and negative trends are fairly balanced in Europe in 

the particular time period reviewed (1961-2006). Within the particular area of Hungary, however increasing 

proportion areas are alternated with no trend areas, which is true for North-East Hungary as well. One must 

note, however that this 1961-1976 period mixes hemispherical warming and cooling periods, hence these trends 

provide no information concerning the expected further warming. 
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Figure 5.6:     Observed changes (days/10 years) in duration of warm spells in summer and in frequency of frost 

days (T    max     <0     o    C) in winter of the 1976-2006 monotonic warming period in Europe. (EEA 2008: Map 

5.6) Sources of data, as reported by the original: (i) the EU-FP6 project ENSEMBLES    

(http://www.ensembles-eu.org)    and the data providers of the ECA&D project    (http://eca.knmi.nl) 

 

Figure 5.7:     Changes in the contribution of heavy rainfall to total precipitation (1961-2006) (EEA 2008: Map 

5.9). Sources of data, as reported by the original: (i) the EU-FP6 project ENSEMBLES (http://www.ensembles-

eu.org) and the data providers of the ECA&D project (http://eca.knmi.nl) 

1.5.2. 5.2 Mitigation 

1.5.2.1. 5.2.1 General scheme of mitigation 

Emission of CO2 is a product of four components according to the Kaya-identity (1990): 

CO  2   = Pop x (GDP/capita) x (TPES/GDP) x (CO  2  /TPES) (1) 

They are the number of people on the Earth (Pop); the average well being of humans (GDP/capita); the mean 

energy required to create one USD (TPES/GDP)and the mean CO2 emission required to produce a unit amount 

of energy (CO2/TPES): 

As it is seen in Fig. 5.8 the production of the first two components are increasing much faster than the already 

ongoing decrease of the third and fourth components. Though, it is also interesting, that the latter two 

components started to decrease far before climate-, or environmental awareness, just in consequence of the 

technological development. 

 

http://www.ensembles-eu.org/
http://eca.knmi.nl/
http://www.ensembles-eu.org/
http://www.ensembles-eu.org/
http://eca.knmi.nl/
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Figure 5.8:   Trends in    the components  of CO  2   emission, according to Eq. 1, 1970-2004. In the right-side 

subscripts ppp stands for ‟Purchasing power parity‘at 2000 prices(IPCC WG-III, 2007: Fig. 1.5) 

Options for reducing the CO2 emissions include: a reduction of fossil fuel use through increased end-use energy 

efficiency; replacement of fossil fuel combustion with renewable energy sources; a reversal of the current 

deforestation trend; a shift of the fossil fuel mix from high- to low-CO2 emitting fuels; and disposal of CO2 

beneath the Earth surface, etc. 

1.5.2.2. 5.2.2 Possibilities of mitigation 

The IPCC (2007) Report contains a relative comparison of mitigation measures. The possible tools to decrease 

greenhouse gas emission are: renewable energy sources, nuclear energy, carbon sequestration, forest sinks and 

non-carbon dioxide greenhouse gases. As we can see, no single solution exists, i.e. all tools are needed to 

achieve the stabilization! 

In shorter range, until 2030, energy conservation and efficiency is the strongest potential component of the 

mitigation, together with the various possibilities of reducing the non-CO  2   greenhouse gases. Renewable 

energy sources take the third place in the comparison. The fossil fuel switch mean larger proportion of using 

natural gas than coal in the future since natural gas, and to smaller extent the oil produces less carbon-dioxide 

emission by providing the same amount of energy than coal. This is allowed by unification of hydrogen to 

oxygen, providing a part of the energy but not increasing the CO  2   content. 

For the longer term by 2100 the importance of non-CO  2   GHG reduction and fossil fuel switch is decreasing 

with parallel forwarding of the renewables and the CCS technologies (i.e. CO  2  -sequestration into the 

lithosphere). The relatively minor role of strengthening the forest sinks and application nuclear energy reflects 

parallel environmental considerations, too. 

Options for reducing the CO2 emissions include: a reduction of fossil fuel use through increased end-use energy 

efficiency; replacement of fossil fuel combustion with alternative energy sources; a reversal of the current 

deforestation trend; a shift of the fossil fuel mix from high- to low-CO2 emitting fuels; and disposal of CO2 in 

the deep ocean. 

Since the initiation of the Framework Convention on Climate Change (1992), the limitation strategies are 

scientifically established and politically encouraged even in countries with less economical potential. 

In order to achieve the objectives, the approved action plan designates the following major fields and partial 

areas for intervention (5th NC, 2009): 

· residential buildings, 

· institutional buildings, 

· energy transformation, 

· traffic, transport, 

· architecture (new buildings). 

1.5.3. 5.3 Hungarian Greenhouse Gas Balance until 2011 

In the we provide the characterisation of national greenhouse gas structure following the 5th National Report (5 th 

NC, 2009) based on 2007 data, but with updated data from 2011 

http://unfccc.int/national_reports/annex_i_ghg_inventories/national_inventories_submissions/items/5888.php 

The most important fact is that the greenhouse gas emission decrease by ca. 40 % since the UN FCC (2002) 

relevant 1985-1987 reference period. This happened mainly due to strong reduction of heavy industry after the 

economical transition. 

Table 5.2:   Total greenhouse gas emission in Hungary between 1986-87 and 2011). LULUCF = Land Use, 

Land Use Change and Forestry 



 Rising consciousness on 

sustainability and risks 
 

 50  
Created by XMLmind XSL-FO Converter. 

 

The carbon dioxide emissions account for 75% of the total GHG emissions. Methane represents ca 10 % in the 

GHG inventory. Methane is generated mainly in waste disposal sites and animal farms, but the emissions of 

natural gas are also an important source. CH4 emissions are 28% lower than in base year. Nitrous oxide 

contributes 12% to the total GHG emissions. Its main sources are agricultural soils, manure management and 

chemical industry. The N2O emissions were halved in the years of political and economic changes. The total 

emissions of fluorinated gases amount to 1 %. However, they are showing a growing tendency especially due to 

their applications in the cooling industry. 

By far, the biggest emitting sector was the Energy sector contributing 75% to the total GHG emission in 2011 

(Fig. 5.9). Carbon dioxide from fossil fuels is the largest item among greenhouse gas emissions. Agriculture was 

the second largest source of greenhouse gas emissions in Hungary (12.5%) in 2007. In this sector CH4 and N2O 

emissions are taken into account. 77 percent of the total N2O emissions are generated in agriculture. 

The Industrial Processes was the third largest sector contributing 6,3% to total GHG emissions in 2007. The 

Waste sector represented 5.6% of the total national GHG emissions. 

The LULUCF sector is a net sink of carbon. This is determined largely by Forest Land (Fig. 5.10). This value is, 

however, fluctuating very strongly. E.g. in 200 and 2002 this value was much smaller than is average. 

 Fig. 5.9: Shares of sectors 

from GHG emission in 2008, excluding LULUCF 
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Fig. 5.10:   Net removal of carbon dioxide by the LULUCF (Land Use, Land Use Change and Forestry) sector 

in 2009 and before. Note the strong fluctuations due the climate anomalies. 

Further, Fig. 5.11 indicates, the latter two factors of the Kaya-identity at the beginning of this Section, i.e. 

product of energy intensity and carbon-intensity have definitely been improved since the mid-1990s. The Figure 

shows the strong decoupling between the GDP (first two components of Eq. 1) and GHG emissions. One must 

add that in 2011 the proportion of CO2 was 75 % from the total greenhouse-gas emission even excluding the 

biospheric component of emission. 

  Fig. 5.11:   Comparison 

of trends in GDP and GHG emissions in Hungary in 1990-2011. National Greenhouse Gas Inventory, 2013: 

http://unfccc.int/files/national_reports/annex_i_ghg_inventories/national_inventories_submissions/application/zi

p/hun-2013-nir-15may.zip 

In conclusion to this section one may state that the de-coupling between the GDP and the greenhouse-gas 

emission is a fairly clear process in Hungary since the economical recovery after the economical transition in 

1990. 

Finally, let us present the forecasted emissions trends as presented by 5th NC (2009). For the purposes of GHG 

emission trends development the HUNMIT model was applied, a bottom-up model developed for and adapted to 

the Hungarian conditions by an international research team. The HUNMIT-model is able to model the 

competition between given sectors, technologies, measures of the economy, allowing for the optimal, cost – 

effective solutions to be selected. This also enables to get a more realistic picture about the mitigation effects 

and costs and the total social costs of a given range of measures. The results of the outlined emissions trends are 

summarised in Figure 5.12. 
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Figure 5.12:  Total emissions in the Without Measures, With Measures and With Additional Measures 

scenarios. 

From the above figure it is visible that the Hungarian emissions will stay well under the country‟s Kyoto 

commitment by 2012. It is also clear that compared to earlier forecasts, a significant decrease is foreseen, this 

difference is due to the efforts and commitments undertaken by the government in setting goals for emission 

reduction and the impact of the adaptation to the respective EU directives. 
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1.7. Animations 

 

 

 

 

 

2. PART II: HOW TO COMMUNICATE? 

2.1. Thought-provoking strategies for teaching the subject 

David Leat (Leat 1998) and his colleagues elaborated on practical ideas, exciting exercises and tasks, special 

situational games and strategies (furtheron referred to as “strategies”) mainly for teacher trainees. Compared to 

common schoolbooks, these strategies show geography in a different light. We prepared our practice book based 

on these strategies. 

“Geography is a wonderful and exciting subject, or at least it should be. Geography is an outlook onto the world 

which is in a continuous change along with the continuous change in our knowledge and in our way of 

thinking.” (Leat 1998) 

The book is intended for those teachers who would not like their students to get bored during the lessons, who 

would like their students to develop into independent personalities, who are interested in learning, who favour 

students‟ questions (even if they themselves do not always know the answer), and who dare to say, “I have 

never thought about it.” 

“Here it is more than just conducting more interesting classes. After the initial experience we realised that the 

essence was not only to get our students to learn in a different fashion, but also the idea that this different mode 

should be more efficient and successful.” (Leat 1998) 

The strategies are flexible, adaptable and widely useable for different age groups and for various levels of 

capabilities. At the same time certain students are encouraged to explain and express their opinions, to get 

connected to and involved in conversations, and to dare to ask. What is your opinion about the particular 

problem? How would you solve the problem encountered?, these are the questions that make students think and 

also tell about their ideas and thoughts. 

The applied strategies that facilitate thinking: 

• Odd-one-out 

• Active graphs 

• Mind movies 

• Mysteries 

• Telling stories 

• Reality or conviction? 

http://www.journals.royal/
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• Categorisation 

• Analysing photos 

The aim of using the aforementioned strategies in our book is to provide help and support to teachers and to 

those experts who participate in formulating the approaches in education, so that they can shift the perspective 

of young learners into a direction which considers sustainable development and the reduction of different risk 

factors, and they should do it in a thought-provoking and playful manner. 

As for the structure of our book, firstly we would like to provide a methodological description of the strategy, 

then in the case of each strategy we will refer to practical and methodological examples in order to strengthen 

the awareness of sustainability and risks. 

2.2. 6. Odd-one-out 

It contributes to revealing a stock of games by making students think about the main characteristics of things. 

The main concept is categorising, determining the main features of the phenomenon, comparing the essential 

features to other information. The strategy uses a very simple form of testing students when it asks them to 

select the odd one out of the words provided. 

The advantages of the strategy: 

• The students will be much more comfortable when using key terminology and when understanding the main 

characteristics, this way they will be able to choose the odd one. 

• The task makes students understand the similarities and differences between key terms so that they will not 

consider them as incoherent collections of words. This way, students will receive a comprehensive picture 

about the topic. 

• It can be used in numerous situations (group work, pair work, with students who complete tasks faster, 

immersing into a particular topic, etc). 

2.2.1. Odd-one-out example 1: Decreasing natural resources 

Form of work: pair work 

Task a) 

• Form pairs! In each of the following groups of four each number is related to a term referring to an 

environmental hazard. 

• Try to guess which is the odd one, and what connects the other three terms? 

 

Task b) 

• Try to find a term in the list which you can add to each of the groups above so that there is something in 

common in all the four, but the odd one should not change. Argue for your choice! 
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Task c) 

• Now it is your turn to create new groups that you can try with your partner. Choose three terms in which 

there is something in common, and another one which is not related to the aforementioned three. 

• Ask your partner to find the odd one among yours, and then you should find their odd one. Have a good 

game! 

Task d) 

• Can you group al the terms? You may form at least three and a maximum of six groups, you should give a 

title connecting all the words belonging together to each group. Try to use all the terms. Be prepared to 

rething the group formation as you proceed in the task completion. 

Odd-one-out – support material 

Wordlist – environmental hazards 
 

1. Los-Angeles 1. heavy metals 

1. Aberfant 1. paper 

1. waste management 1. Lisbon 

1. artificial fertilizer 1. crop production 

1. lava flow 1. volcanic eruption 

1. overfishing 1. Bhopal 

1. intensive pasturage 1. El-Nino 

1. methane 1. carbon-dioxide 

1. logging 1. afforestation 

1. burning 1. sulphur-dioxide 

1. earthquake 1. Kolontár 

1. exhaust fume 1. landslide 

1. oil mining 1. agriculture 

1. desertification 1. printing 

1. soil erosion 1. Tsernobyl 

1. Tokyo 1. oxygen 

1. CFC 1. overpopulation 

Odd-one-out example 1 solutions 

Task a) 

1. towns threatened by earthquakes 
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2. environmental accidents caused by humans 

3. pollutants in the air 

4. sea-related dangers 

5. causes of deforestation 

6. soil erosion 

7. contributes to rise in temperature 

 

Task b) 
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Task c) 

E.g.: 

 

Task d) 

 

2.2.2. Odd-one-out example 2: The future of our planet – the dangers of global 
warming 

Topic: Global problems and global solution options. The future of our planet – the dangers of global 

warming 

Odd-one-out – support material 
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Word list – The dangers of global warming 
 

1. methane 17. natural gas 

1. shrinking ice cap 18. thermal power plant 

1. organic farming 19. Kyoto agreement 

1. logging 20. motor vehicles 

1. hard coal 21. water power plant 

1. industry 22. rising sea water level 

1. atmosphere 23. solar energy 

1. climate change 24. emission 

1. developing countries 25. nitrous oxide 

1. agriculture 26. wind energy 

1. carbon-dioxide 27. ecology 

1. crude oil 28. globalisation 

1. mining 29. bicycle 

1. greenhouse effect 30. warming 

1. developed countries 31. fuel 

1. advanced technology 
  

Task a) 

The numbers below contain the items of the word list. 

• Put down the terms corresponding to the sequences and look for the odd one! Justify your choice! 



 Rising consciousness on 

sustainability and risks 
 

 60  
Created by XMLmind XSL-FO Converter. 

 

Task b) 

• Look for extra words in the word list that could be added to the sequences, but the odd one should remain the 

same. 

Task c) 

• Create new sequences of numbers by using words from the list and by choosing new odd words. Pay attention 

to being logical 

• Swap your exercises with your partners, and try to do the tasks made by your partners! 

Task d) 

• Try to form groups of words from the words of similar meanings. 

Odd-one-out example 2 solutions 

Task a) 
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Task b) 
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Task c) e.g.: 

 

Task d) 

E.g.: Climate change: 

1,2,3,4,5,6,7,8,9,11,12,13,14,15,16,17,18,19,20,22,24,25,28,30,31, 

E.g.: Sustainability: 

3,10,15,16,19,21,23,26,27,29, 

2.2.3. Odd-one-out example 3: Sustainable development 

Topic: Global problems and global solution options – Sustainable development 

Odd-one-out – support material 

Word list – Sustainable development 
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1. carbon-dioxide 1. nitrous-oxide 

1. burning fossil fuel 1. logging 

1. overfishing 1. methane 

1. Bangladesh 1. Dutch lowland 

1. disappearance of humus layer 1. rising sea water levels 

1. palm oil 1. soil acidification 

1. Scandinavia 1. global warming 

1. desertifications 1. eucalyptus trees 

1. pedunculate oak 1. argon 

1. transforming carbon-dioxide into oxygen 1. deforestation, destruction 

1. providing habitats 1. pasturage 

1. binding polluitants 1. waste disposal 

1. Chinese plain 1. soil erosion 

1. greenhouse effect 1. soy bean 

1. gaining production area 1. decreasing acidification 

Task a) 

• Which is the odd-one-out in the line? Look for the odd-one-out in each line. Put down the number of the term. 

 

Task b) 

• Look for terms in the word list that could be added as the next element in the sequence by retaining the odd-

one-out. 

Task c) 
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• What connection can you find between the groups of lines A, B, C, D and E,F,G,H? 

Task d) 

• Now by using all the words, try to create a new group containing four or six items. 

Odd-one-out example 3 solutions 

Task a) 

1. Gases increasing the greenhouse effect 

2. Causes CO2 increase in the atmosphere 

3. A cause and effect element of global warming 

4. Food production areas threatened by rising sea water levels 

5. Monocultural plants of deforested areas for crop production 

6. Cause and effect element of deforestation 

7. Causes of deforestation 

8. Significance of forests 

 

Task b) 
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Task c) 

E.g.: 

 

Task d) 

A,B,C,D: Characteristics of global warming 

E,F,G,H: Causes, characteristics and consequences of deforestation 

2.3. 7. Active graphs 

Students will draw or receive a pre-printed line chart. They will also receive data related to the events, and they 

will need to find and tell about the connection between the data and the graph. After this they will have to 

decide what date on the graph would be the most suitable for the particular events to happen. 

The active graphs make students think and talk, and they also encourage them to conduct discussions with the 

teacher and with each other. The graphs enable the students to ask several questions and to make constructive 

arguments occasionally. 

The science of geography uses diagrams as a routine technique. When we make students familiar with diagrams 

in the lessons, we usually ask them to give their answers using simple data or to characterise the graph, or we 

only ask them to make a graph based on a single line of data. Using line charts rarely motivates students. 

The active graphs are completely different. They show lines and shapes with actual content, and they enable 

students to reveal connections and correlations between the abstracted versions of the graphs, namely between 

people and events that hide behind them. 

The line charts only reveal the link between two variables (factors), e.g.: the correlation between time periods 

and the changes in the number of population. 

At the same time active graphs remind us that there could be other variables as well, e.g.: the connection 

between public health care and migration. 

The following skills are improved: 

• Matching graphs, and information and data linked to events 

• Anticipating the date of events on graphs 

• Making students think and talk 
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• Encouraging students to conduct discussions 

• Encouraging students to see graphs from a completely new perspective 

This is one of the most easily adaptable strategies for the topics of sustainability and risk. Almost all the line 

charts can be used for analysis. It is easy to prepare, show, plan and track them. 

It does not show abstract lines on the diagrams, and in this way it relates to actuality. It can lead to acumen 

when students interpret graphs, causes and effects. 

2.3.1. Active graphs example 1: Water consumption of the town of Miskolc 

Water consumption of the town of Miskolc 

 daily 

water consumption 

- red: the distribution of water consumption for an average day based on data by the local waterworks 

- blue: water consumption on 15th July 

Task a) 

• Study the graph! 

• The list below contains statements. Find the appropriate dates on the graph that match the statements. 
 

  
statement dates and time 

periods to be 

connected 

1 My neighbour has watered the newly planted lawn. 
  

2 The mother of the Kovács family has collected the washing and has turned on the 

washing machine. 

  

3 Lunch delivery has started at the institutions of the town. 
  

4 Due to the heat, tram tracks have started to be cooled with water. 
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5 A large family of two adults and two children are preparing to take the evening bath. 
  

6 The grandma in the Kiss family has started to make lunch. 
  

Task b) 

• Observing the graph, try to do the task in relation to the dates in July. 
 

1 In which period is water consumption the highest in the town? 
  

2 In which period is water consumption the lowest in the town? 
  

3 When is the difference between the average and the designated day the largest? 
  

4 When did people save the most? 
  

5 What increased the daily water consumption significantly? 
  

Task c) 

The daily water consumption of an average four-member urban family is 0.6 m3 (approx. 600 l of water). This 

amount would be enough for the following activities. 
 

1 bathing 10 times 

2 washing up 100 times 

3 washing with machine 8 times 

4 car wash 6 times 

5 cleaning teeth 1000 times 

• Based on the data provided, complete the table below! 
 

1 how much water is consumed during one bath 
  

2 how much water is consumed during one washing with machine 
  

3 how much water is consumed during one washing up 
  

4 how much water is consumed during one car wash 
  

5 how much water is consumed during one occasion of cleaning teeth 
  

Task d) 

• In today‘s family structure the one-child model prevails. How much water does such a family use daily? 
 

bathing washing with 

machine 
washing up car wash cleaning teeth total 
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60 l 75 l 6 l 100 l 0,6 l 
  

• How could wasting water be reduced? Find solutions! 

• Prepare the water consumption graph of your family! What conclusions can you draw? 

Active graph example 1 solution: 

Task a) 
 

  
statement dates and time 

periods to be 

connected 

1 My neighbour has watered the newly planted lawn. 6 am or 20 pm 

2 The mother of the Kovács family has collected the washing and has turned on the 

washing machine. 
20 pm 

3 Lunch delivery has started at the institutions of the town. 12 am 

4 Due to the heat, tram tracks have started to be cooled with water. 12-14 pm 

5 A large family of two adults and two children are preparing to take the evening bath. 20-21 pm 

6 The grandma in the Kiss family has started to make lunch. 10-12 am 

Task b) 
 

1 In which period is water consumption the highest in the town? 20-22 pm 

2 In which period is water consumption the lowest in the town? 24-4 amt 

3 When is the difference between the average and the designated day the largest? 21 pm 

4 When did people save the most? 16 pm 2-4 am 

5 What increased the daily water consumption significantly? watering tram tracks, 

aridity – watering plants, 

distributing water because 

of the heat 

Task c) 
 

1 how much water is consumed during one bath 600:10= 60 l/person 

2 how much water is consumed during one washing with machine 600: 8=75 l/person 

3 how much water is consumed during one washing up 600:100=6 l/occasion 

4 how much water is consumed during one car wash 600:6=100l/occasion 

5 how much water is consumed during one occasion of cleaning teeth 600:1000=0,6l/person 
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Task d) 
 

bathing washing with 

machine 
washing up car wash cleaning teeth total 

60 l 75 l 6 l 100 l 0,6 l 187,6 l 

2.3.2. Active graphs example 2: Deforestation in Brazil 

The graph below shows the territory of logged rain forests in Brazil. 

Task a) 

• Read the text below and by using the statements try to determine in which year, how large was the size of the 

area logged and cleared! 

 

Statements 
 

1. One of the greatest problems of tropical developing countries namely deforestation is in connection with the 

sudden rise of the population. Deforestation gained momentum after the 70s. The food supply demand of the 

inhabitants could only be satisfied by increasing the plough lands. 

1. Up until 1990 raising cattle was responsible in 72% for clearing the rain forests, and even now, along with 

satisfying the increasing space demand for urbanisation, it is the main cause of the clearing of the forests in 

the Amazon basin. 

1. Due to the increase in wood export an annual 15 000 km² area has been cleared. 

1. The conversion of woodlands into plough lands and farms demanded an area of 29059 km² between 1994-

96. 

1. It is estimated that up until now 202 505 km2 of forests have been cleared. 

1. According to the data provided by the Brazilian government the clearing of the Amazonian jungle has 

intensified this year, and its pace has almost reached the earlier peak of 1995. In the jungle of the Amazon 
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River 30% of the Earth‟s animals and plants live in an area which is approximately seven times the size of 

France. 

1. In the past two decades the clearing of the Amazon rain forests has intensified. At the conference it has been 

said that last year 24000 km2 of forests were cleared or burnt. If deforestation continues at the same rate, 

then within 50-100 years we will find savannahs in the place of 60% of the former rain forests. Even 

according to moderate scenarios the grassland will occupy 20-30% of the rain forest in 50 years. 

1. In the 2009 summit meeting in Copenhagen Brazil commited itself to reduce the rate of clearing the 

Amazon rain forests by 80% until 2020. In the past 12 months, however, the percentage of the cleared 

woodlands has increased. 

1. “3.2 thousand km2 of the jungle which is considered to be the lungs of the Earth disappeared between 

August and December 2007”, says Gilberto Camara, director of the Brazilian Space Research Centre 

(INPE). 

1. In the two years following the large-scale clearing of 2007, not only was the wildlife endangered but soil 

erosion also intensified in the cleared areas, so weather phenomena (landslides, floods) are causing greater 

and greater damage. 

Task b) 

• Mark the time of the occurrence of the event on the graph! 

Active graphs example 2 solution: 

 

2.3.3. Active graphs example 3: The average amount and periodic distribution 
of daily sewage water in the town of Kecskemét 

2.3.3.1.  Graph 1 shows the annual average amount and timely distribution of sewage water in 
the town of Kecskemét. Graph 2 shows the same on a day in August. 
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Task:  

Source: http://mek.oszk.hu/01100/01152/html/ 

 

Task 

The following statements are in connection with the sewage production of the Tóth family. 

• Put the statements into Graph 1 to the section where you think they are appropriate! 

• Compare Graph 1 and 2! 

• What can be the explanation for the difference? 

• How can you trace this in the activities of the Tóth family? 

Statements 
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1. After dinner the mother turns on the washing machine, and the father bathes the kids. Similar sounds of 

battle can be heard from the neighbours‟ bathroom. 

1. In the afternoon the quiet activities (studying, reading) of the Tóth family are interrupted by the neighbours 

and their children who arrive home from office work and from school at the same time. 

1. Late afternoon gradma comes around and starts to play cards with the kids. The father takes the car for a 

wash, and the mother gets ready for dinner. 

1. Everybody is preparing for going to bed. The mother turns on the washing machine before she reads to the 

kids because she would like to hang the washing after the children fall asleep. 

1. The young and old in the Tóth family wake up and attacks the bathroom: using the toilet, washing, cleaning 

teeth. 

1. The mother cooks and then the boys who usually stay at school until noon arrive from school. The boys 

fight in the bathroom, then they have a good lunch, and the mother does the washing up. 

1. The father also arrives in the afternoon. 

1. The Tóth family go to bed. 

1. After he arrives home, the father turns on the irrigation in the garden because the summer this year is 

extremely dry. Only a few drops of rain have fallen this month. 

1. Everybody does their work in the morning. The children are at school and at the kindergarten. The father is 

at work. 

Active graphs example 3 solution 

 

2.4. 8. Mind movie 

The Mind movie is a very motivating strategy. When doing this activity we read out a shocking story to our 

students, and we ask them to imagine the situation. This strategy improves visual memory and it has great 

significance in learning. 
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The relationship between the teacher and the students is of major importance here. Solving the task requires 

mutual respect. This can be an assessment of the students‟ attitude. Some of the less gifted students may happen 

to start to smile or laugh complacently. Some of the gifted students may not take the Mind movie seriously 

because they may feel undignified and may think that the activity is way below their level. 

The Mind movie can be something like imagining a natural catastrophe or a volcanic eruption. During the 

preparation phase we need to pay attention to two things. On the one hand, the teacher must be familiar with the 

text used, must be able to read it fluently and intelligibly. On the other hand, and this second thing is more 

important, they must believe that this task can motivate students and can improve their comprehension, and 

through this the teacher helps students to be able to remember what they have learnt. It is important that the 

teacher is not supposed to photocopy the text for the class because if they receive the texts, they will not use 

their active mental imagination. 

We should call our students‟ attention to the fact that they are supposed to listen to the text attentively. The 

method should not be overused. It is enough to use it once or twice a semester. We need to prepare a lot for the 

task. We must find a good story in a newspaper, on the internet, or in a short story. Video recordings of parts of 

TV programs should be stored for later use. 

2.4.1. Mind movie example 1: Life on ranches in Jászárokszállás in the 1940s 
and 50s 

The aim of this example is to make students discover that the eco-perspective is not a new way of thinking but 

rather a rediscovery of the unity between man and nature and it is a new interpretation within the current 

circumstances. 

Teacher: 

“Now, in the next minutes, I would like to invite you to a time travel. Close your eyes! Bend your heads forward, 

and we can start our journey…‖ (After finishing the story we will wait a bit in silence before the children open 

their eyes). 

„We are in the era after World War 2 in a time hit by recession. Let‘s start our journey into the world of ranches 

at one of the settlements in Jászság! There is no electricity in the area, there are very few machine, or almost 

none. So the work of people and animals is determinant. At the limits of the village we can find a well-

functioning system of ranches which utilises with the rich soil. At the Nagyárok estate row of ranches we can 

find family farms one by one, on average they are organised on 5-10 hectares. 

The structure and the layout of each ranch are very similar: dwellings and farm houses and barns, yards, 

vegetable gardens and flower gardens, orchard and the plough land around them. Families live and work 

according to the traditions and to the knowledge learnt from their ancestors. If you leave the dirt road and turn 

towards the chosen ranch, you will pass by the plough land and will reach the orchard in front of the farm 

houses. Flocks of children are hanging from the trees and they are having their snack. The various fruit trees 

like apple, pear, plum, cherry, sour cherry, and quince not only provide fresh fruit but they also give the fruit to 

be preserved in hundreds of jars of jam which the housekeeper will put down and stock in the pantry for winter. 

The matrons are preserving the apples and the older girls peel, chop, and grate them so that they can put the 

fruit into pies, strudels, and bagels that will give a nice finishing touch to a Sunday or festive meal and table. 

When it is jam-making time 40-50 kilos of plum or apricot brew in the cauldron. This activity keeps the women 

busy for a whole day. They have learnt how to make the jam and preserves without sugar in difficult times. 

Nothing is wasted from the fruit, so tomorrow the peel from the apples will end up in the oven after they have 

baked the bread. The peel will be dried and then will be put in linen sacks, and then nice tea will be made from 

it in the winter. They do the same with the pear peel, rosehip, and they also parch the plums that are cut into 

four so that they can make delicacies from them for the children. The cores of the fruit will be composted 

together with the kitchen waste. Everything is utilised with and recycled and reused. There is no need for a 

garbage collector. The garden will provide them with all kinds of fresh vegetable which are always at their 

disposal. 

The men have also started a great job. After tending to the animals, now they are making mud bricks in the 

backyard. In the vicinity they have found loess with clay which they have brought here, and now they are mixing 

it with the hay and the chaff to strengthen the mixture. They make the mud bricks with moulds of different sizes 

that they have made by themselves, then the bricks are dried in the sun. In a few weeks they may start extending 
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the living areas with the help of the family members. After the hot weather is gone, they will plaster the brick 

wall, then after it gets completely dry, they will whitewash it. 

In this self-catering and self-sufficient world there is always a lot of hard work, everything and everybody have 

their function and place.‖ (Ferenc Ágnes) 

Task 

• Where and when did we make the trip? 

• What motivated people in the given period to live in harmony with nature, and to dispose the goods from 

nature with foresight? 

• Using our recent terminology, why were they eco-conscious? 

• What aims did the ranch communities have? What aims drive us today? 

• In what ways was the life of young people at that time similar or different compared to yours now? 

• What would cause you problems if the time machine had not brought you back into the present? 

• In your everyday life what are the activities that you could cope with from among the ones you have seen? 

• What message have you brought with you from our past? 

2.4.2. Mind movie example 2: Climate refugees 

The Climate refugees example deals with such a global problem that we will hear of more and more in the 

future. The number of those forced to leave their homes and migrate because of environmental causes will 

increase. Some will have to do this because of droughts and the lack of water and food, and there will be some 

others who will do the same for the opposite reasons because the flood will make them escape. 

The story is based on an actual event. The first residence permit applications were handed in for this reason in 

October 2013. The application was handed in by an inhabitant of Kiribati island in New Zealand. He had been 

living there for 5 years, and he had had 3 children there. His cause was that the rising sea water levels and 

frequent storms had made it impossible for him to live in his old home, the water had flooded the croplands, 

polluted the fresh water which had become dangerous both for him and for his children. But his application was 

rejected on the second degree as well with the verdict that his application for refugee status did not meet the 

necessary legal requirements for that status. So, if his new appeal is rejected, he and his family may be deported 

back to Kiribati. 

Source: http://mno.hu/termeszet/visszautasitottak-az-elso-klimamenekult-kerelmet-1197485 

The next story in the Mind movie is based on this example, which is the monologue of the neighbour of the man 

who is mentioned in the story before. It is about bidding farewell to his land and home, and he starts his journey 

after his neighbour with the belief that they both may start a new life after a favourable decision in law court. 

They lost a child in a storm. The man is worried that his family may get sick, they may run out of money 

because his croplands have been flooded and they do not have anything. It was their only livelihood because 

they dealt with growing crops for generations. His friend, his neighbour moved to New Zealand 5 years ago, and 

he found a job for him there as well on a farm. Although he knows that he will never have his own land, he 

thinks that he will be able to provide a safer and more habitable environment for his family. 

Mind movie – The farewell of a climate refugee 

”Today we have packed everything and we are ready for the trip. I look at the work of my life, my land which is 

covered in water. I can see my family, my wife who looks tired and exhausted after all the work she has been 

doing for years, and the dark wrinkles have started to run deep around her eyes. I look at my three children, the 

youngest is not even 3. They do not understand why we have to leave. They do not understand why they cannot 

see their friends. They do not understand why we may not return. I do not know what the future may bring but 

we cannot stay here any longer. The sea has taken away everything from us, everthing that I inherited from my 

father. Somehow I am happy that he cannot see all this happening. I did not want to leave, I like this place. I 

grew up here but it is not safe any more. The water is contaminated, we do not have money, and we have lost the 

http://mno.hu/termeszet/visszautasitottak-az-elso-klimamenekult-kerelmet-1197485
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source of our income. I know that it is not only us who are in such a situation, and that there are some others 

who still remain, but I am afraid to stay longer. I am afraid that we may lose one more child. Maybe if my friend 

is successful, we may also settle down in New Zealand. Maybe. If not, well, I do not even dare to think about it 

because the journey will cost all our money, I have sold the remainder of my livestock, all our valuables that 

remained. I am lucky that a job has been found for me in New Zealand. We will have to try it, no matter how 

hard it will be. We must try it for the sake of our children, so that they can live a better life.‖(Janka Barabás) 

I think that these questions and this story are very topical both as they relate to natural and to social geography. 

Besides this, we also use the map, and we examine such areas which receive little attention if any in the teaching 

material. 

Task 

• Work in pairs! Put down your most important thoughts! (The pairs will receive 2 minutes.) 

• In a few lines will you put down what you think may have happened to the couple! Do you think that they 

made the right decision when they made the move and when they sold all their property? 

• Tell each other about the feelings of the man! What do you think he may have thought? 

• Will you continue the story! What will happen to those who will stay if they also lose their lands and their 

incomes like the family did in the story? 

• What environmental changes do you think climate change can cause besides floods, the rise in sea levels, and 

storms? (drought, desertification) 

• Let‘s think together! How many people might be affected by these environmental problems? Where are the 

most endangered areas? (map, atlas) 

• What is the vision for the future of these people, what will happen to them? Will they be accepted in another 

country? 

• What would you do if such refugees have arrived in our town? 

• What can we do to stop climate change? 

2.4.3. Mind movie example 3: The effects of human environmental pollution on 
the natural environment 

“Once upon a time there was a town in the centre of the US, where calmness, peace and harmony prevailed. 

Thriving farmlands with croplands and with hills covered in orchards surrounded the town. In the spring white 

clouds of flowers floated over the green lawns, and in the autumn the blazing colours of oak, maple and ash 

shone against the pale green background of pines. In that season foxes yelped in the hills, and the blurred 

outline of deer moving silently could be seen in the ascending mist at dawn. 

By the roads the travellers‘ eyes were marvelled at bay leaf, viburnum, alder, enormous ferns and wild flowers 

all year round. There was something to be admired even in the winter: flocks of birds devoured on the berries 

and the seeds of the dry grass sticking out of the snow. The region was famous for the great number of birds of 

different species, and at the time of the great spring and autumn migration, when the great waves of migrating 

birds arrived people even from far away regions came to watch them. Others came to do fishing by the cold and 

clear streams coming from the mountains because the trout were hiding in the little shady bays. Life was like 

that for many years after the first settlers had arrived and built their homes, dug their wells and carpentered 

their barns. 

Then suddenly some strange sort of garbling attacked the region, and it ceased to be the same as it was before. 

A wicked curse settled on the land, an unidentified disease killed the chickens, and the sheep and the cattle also 

got sick and died. Everything was darkened by the shadow of death. The farmers were speaking about all the 

different illnesses that reared their heads, and the doctors in the towns were baffled by the new diseases that 

had attacked people. Some sudden and unexplainable deaths occurred, and not only among adults but among 

children as well. The children suddenly felt sick while playing and then they died in a couple of hours. 
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Then that strange silence. For example where are the birds? Some people were confused and were at their wits 

end when they were speaking about them. The bird feeders that were set up at the back of the garden were 

abandoned, and every part of the body of those birds that were still in sight here and there was shivering with 

cold, and they were dragging their bodies in pain and they were dying. 

At dawn when in other times robins, doves, jays, wrens and thousands of other birds greeted the day, now deep 

silence settled on the forest, the lands and the marshes. 

On the farms the hens were brooding but no chickens were hatched from the eggs. The farmers complained that 

they were unable to fatten pigs, only few piglets were born and they did not live longer than a few days. The 

apple trees were in full blossom but no bees bustled among the petals, and no fruit ripened from the 

unpollinated flowers. 

The vegetation following the roads used to be beautiful but it turned dry and brown as if it had been burnt, and 

there was silence there too, lifeless silence. The dead rivers were not frequented by the fishermen, the fish had 

all gone. 

Under the eaves in the gutter and in the crevices of the roof shingles a little bit of that white powdery substance 

that fell a few weeks ago could be seen. It was like some sort of strange snow that fell onto the houses, lands and 

waters. 

It was not some sort of malign sorcery or bad deed that dumbed the region. People could blame only themselves 

for everything. 

This town does not exist in reality, but thousands of towns may experience the same in America, or at any other 

place on Earth. I do not know of one single place where all the horrors I have described have happened 

simultaneously. But each phenomenon occurred somewhere, and a lot of existing communities suffer from the 

calamities mentioned. The dark shadow has appeared unnoticed and thie imaginary tragedy mentioned above 

may easily become a part of the shoddy reality, and we all will have to face this. 

What is that thing which has muted the spring bird songs in innumerable towns of America?‖ 

(From Rachel Carson, Silent Spring) 

Task 

•  

2.5. 9. Mysteries 

Students receive 16-30 pieces of information on individual sheets, and they have to give answers to one single 

question. Mysteries are designed to encourage students to deal with ambiguity by getting them to talk about 

such questions which do not have one concrete answer. In this situation students may not be sure which piece of 

information is important, the same way as it happens in real life. 

During this task students need to practice and develop the following basic skills: 

• Interpreting, weighing and assessing the information received 

• Selecting and finding real and important information 

• Presenting the information 

• Relating different pieces of information 

• Hypothesising and explaining 

• Checking and fine tuning 

• Explanation 
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“Solving mysteries” is a fantastic tool for teachers to improve their skills and abilities of checking and assessing 

knowledge. While “solving the mysteries” they can follow how the groups solve the problems, they can listen to 

the students‟ conversations, and finally they can read the submitted written reports. 

The successful completion of mysteries depends on the cooperation within the groups. So this strategy facilitates 

productive learning and social contacts. 

Unavoidable conflicting opinions may arise while the members of the group want to try to go their own way. 

This usually occurs in the case of older and better students who are a lot more confident and experienced. If we 

handle this conflict with patience, then students‟ speaking skills and learning methods may improve, and they 

will become more observant. This way we can resolve group conflicts. 

The Mysteries game is a multiform strategy, so it can be adapted to a myriad of topics: 

• Accidents and catastrophes, 

• Questions/discussion points, 

• Decision-making correlations, 

• Changing contexts in relation to increase and decrease. 

2.5.1. Mysteries example 1: The extinct fishstocks of Sudbury lakes 

The major question of the mystery: how is it possible that all the fish got extinct in 50% of the lakes around the 

Canadian town of Sudbury? 

Determine why it may have happened! 

While planning the mystery the following learning results are expected: 

• Learning about the emergence of acid rain and about its impact on the environment 

• Retrieving information about the economy of Canada 

• Studying atmospheric processes 

Information 
 

1

. 
Forests cover one third of Canadian territory, it is the fourth in the world in producing cellulose and paper. In 

the world it is a leader in exporting ore and metal. 

2

. 
Acid rain is due to air pollution. 

3

. 
Due to its large natural gas deposits, Canada can satisfy its energy demand without imports. 

4

. 
In its structure of economic branches the services industry is determinant, it employs almost three fourths of 

the labour force. 

5

. 
Most of the acid rain originates from 5% of the mainland, namely the industrial areas of Europe and North 

America. 

6

. 
Mining and metallurgical activities may severely damage the environment. 

7

. 
Decaying forests have been noticed in the area around Sudbury. 
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8

. 
When burning energy sources (coal, crude oil, natural gas) and fuel, besides carbon-dioxide and water other, 

other stack gases also emerge like nitrogen and sulphuric-oxides. The stack gases react with the evaporated 

water in the air. During this process acids like carbonic acid, nitric acid and sulphuric acid arise. 

9

. 
The acid rain (or in other words the acidic subsidence) is basically precipitation with an altered pH value. 

1

0

. 

The natural precipitation pH value of water is around 5. 

1

1

. 

In watery habitats the effect of acidification can be complete sterilisation: firstly, the amount of plankton 

which provides feed for the fish will be reduced, and due to this the fish will start to die. 

1

2

. 

The basic rock for the majority of Canada‟s landmass is granite which has a low ability to neutralise. 

1

3

. 

Cyan is one of the indispensable dangerous substances used during gold mining, and so far none of the mining 

companies have ever prevented the leakage of water contaminated with cyan into the water reservoir. 

1

4

. 

Acidic substances getting to the surface of the ground will decrease the pH value of the soil, and because of 

this the trace elements being in a bound form will stabilise. A typical case is aluminium poisoning, which will 

kill the mycorrhiza fungi living in symbiosis at the roots of trees. 

1

5

. 

The Canadian indigenous land is rich in ore and metal (uranium, nickel, cobalt, tin, zinc, copper, gold and 

silver). 

1

6

. 

The pH value of the lakes around the Sudbury metallurgical works decreased to below 4.5, and the wildlife of 

the lakes got extinct. 

1

7

. 

In 1970 the Clean Air Act was effectuated in the USA which ordains that at each newly-built power station 

such a gas filtering device must be installed that reduces the emission of sulphur dioxide. The filtering device 

is a device which contains such moist alkaline substances that will bind sulphur dioxide, and this way it will 

prevent emission. 

1

8

. 

In Canada the primary sector of economy plays a significant role, mainly logging and the oil industry. 

1

9

. 

The acids formed in the atmosphere will get into the clouds with the ascending currents of air. The clouds 

containing pollutants with acidic pH are blown far away by the wind. So, the acid rain falling from the clouds 

will have a harmful effect far away from the place where it was generated. 

2

0

. 

During gold-mining the cheapest and at the same time the most dangerous method is the cyanic technology. 

2

1

. 

The majority of the inhabitants in Sudbury earn a living from mining. 
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2.5.2. Mysteries example 2: Local harms in the civilised environment – noise of 
anthropogenic origin in Jászberény 

2.5.2.1.  Form 4 groups randomly! Distribute 16 separate cards containing different information 
to each group. As an aid each group will receive a map of the town of Jászberény. 

The aim is that by considering the information given and by categorising them into significant and insignificant 

groups, students are supposed to answer a concrete question which they will receive in a written form before the 

cards are handed out. 

Task 

What is the reason for the high level of noise pollution in the centre of Jászberény? 

Study the information given and answer the questions above! 

How could the particular problem be solved in a sustainable way? 

Information 
 

1.  The southern area surrounding the town closely has the public utilities, and building-up has started there. 

1.  Jászberény is situated in the north-west of the Hungarian Great Plain. It was built 70 km south-east of 

Budapest, by the banks of the Zagyva river. 

1.  It was a typical agricultural settlement until the middle of the 20th century. The year 1949 brought about a 

great change because the brick-making plant and the electric mill were nationalised at that time. It was also 

the time when craftsmen were made to join cooperatives, and due to this different cooperatives and 

companies were formed: Homecraft Company, Bakery Company, Printing Company, etc. 

1.  One of Hungary‟s 14 zoos can be found in Jászberény. The Jászberény Zoo and Gardens. 

1.  In the past decades industry and technology have been developing rapidly. 

1.  More and more visitors from Hungary and abroad arrive in the town to participate in the annual programs 

like the International Folkdance and Musicians Camp, the Csángó Festival, the National Honey Fair, and 

the Jászberény Summer Festival. 

1.  Day by day students from the region go to the primary and secondary schools of Jászberény. 

1.  Noises can be generated at different places and they may originate from different sources. The number of 

these sources in a town is significantly higher than in a village. Due to the increase of motorisation and to 

the development of industry noise pollution occurs in towns with tens of thousands of inhabitants. 

1.  The town of 35000 inhabitants is the industrial, economic, service and cultural centre of the region. 

1.  As well as a mill, several craftsmen‟s plants operate in the centre of the town. 

1.  The refrigerator and vacuum cleaner manufacturing plant of the Norwegian Electrolux multinational 

company provides numerous jobs for the inhabitants of the region. 

1.  Highways 31 and 32 running across the town centre generate heavy local and transit traffic. 

1.  Most of the traffic from Budapest to Szolnok and from Hatvan to Miskolc flows along highways 31 and 32. 
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1.  The train line going across the town and the coach station in the town centre which caters for both local and 

long distance passengers A városon keresztül haladó vasútvonal, és a városközpontban lévő buszpályaudvar 

– amely nem csak távolsági és helyközi forgalmat bonyolít, hanem a helyi buszjáratok egyik indulási 

központja is. 

1.  Two baths attract those who want to do sports, who want to receive medical treatments and who just want 

to have fun. One of Hungary‟s 14 zoos can be found in Jászberény. 

1.  The local government is planning to establish a pedestrian precinct in the heart of the town, along highway 

31, in the area right in front of the Town Hall. 

 

Solution: 

The groups should sequence the cards containing the different information according to their information 

content, or they may categorise them, which might be different. 

In relation to answering the questions the following categories were created within the group: 

• less significant 

• significant 

• very significant 
 

less 

significant 
The southern area surrounding the town closely has the public utilities, and building-up has started 

there. 

less 

significant 
Jászberény is situated in the north-west of the Hungarian Great Plain. It was built 70 km south-east 

of Budapest, by the banks of the Zagyva river. 

significant It was a typical agricultural settlement until the middle of the 20th century. The year 1949 brought 

about a great change because the brick-making plant and the electric mill were nationalised at that 

time. It was also the time when craftsmen were made to join cooperatives, and due to this different 
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cooperatives and companies were formed: Homecraft Company, Bakery Company, Printing 

Company, etc. 

less 

significant 
One of Hungary‟s 14 zoos can be found in Jászberény. The Jászberény Zoo and Gardens. 

very 

significant 
In the past decades industry and technology have been developing rapidly. 

less 

significant 
More and more visitors from Hungary and abroad arrive in the town to participate in the annual 

programs like the International Folkdance and Musicians Camp, the Csángó Festival, the National 

Honey Fair, and the Jászberény Summer Festival. 

significant Day by day students from the region go to the primary and secondary schools of Jászberény. 

very 

significant 
Noises can be generated at different places and they may originate from different sources. The 

number of these sources in a town is significantly higher than in a village. Due to the increase of 

motorisation and to the development of industry noise pollution occurs in towns with tens of 

thousands of inhabitants. 

very 

significant 
The town of 35000 inhabitants is the industrial, economic, service and cultural centre of the region. 

significant As well as a mill, several craftsmen‟s plants operate in the centre of the town. 

very 

significant 
The refrigerator and vacuum cleaner manufacturing plant of the Norwegian Electrolux 

multinational company provides numerous jobs for the inhabitants of the region. 

significant Highways 31 and 32 running across the town centre generate heavy local and transit traffic. 

very 

significant 
Most of the traffic from Budapest to Szolnok and from Hatvan to Miskolc flows along highways 

31 and 32. 

very 

significant 
The train line going across the town and the coach station in the town centre which caters for both 

local and long distance passengers make the town busy. 

less 

significant 
Two baths attract those who want to do sports, who want to receive medical treatments and who 

just want to have fun. One of Hungary‟s 14 zoos can be found in Jászberény. 

significant The local government is planning to establish a pedestrian precinct in the heart of the town, along 

highway 31, in the area right in front of the Town Hall. 

Task 

• What is the reason for the high level of noise pollution in the town centre of Jászberény? 

The town is the seat of the Jászság region, where in the past decades multinational, small, medium-sized, 

industrial and manufacturing companies have appeared besides agriculture. Due to this, traffic increased on the 

main thoroughfares, which run exactly across the town centre, furthermore the main public transport stations 

like train and coach stations are also situated in the centre. 

Besides this, the town also functions as an educational, cultural and recreational centre, which also increases the 

noise level. 

How can the problem above be solved in a sustainable way? 
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Building service and ring roads to decrease transit traffic. It is worth establishing and operating manufacturing 

companies in the outer areas and not in the centre. The relocation of the coach and the train stations can also 

decrease the noise. 

2.5.3. Mysteries example 3: Why did most of the poultry stock die at the 
BigMac Farm? 

The aim of the strategy is that students should make a difference between the operations of a large farm and 

those of a small farm or eco-farm. 

Introduction 

We initiate a discussion with the students about organic food. As motivation we should show them a toy 

chicken. We may ask them what associations they have in relation to it. As soon as they get to the notion of bird 

flu, I will ask them where the epidemic started, and what symptoms it had. We may also ask them whether they 

have tried free-range chicken meat. Have they felt the difference between the chicken from a large farm and that 

from a small farm? 

Do they favour organic food when shopping, or do they not bother about it? They should describe how they 

imagine an eco-farm and a large farm! The pictures below can help. 

 

Picture 1: Virtual idyllic picture about an eco-farm 

 

Picture 2: Chicken hatchery 

We will work in small groups. We will form two groups. One of them will have to plan a large farm with lots of 

animals and with lots of profit. The other will do the same for an eco-farm where animals have a lot larger living 

space but it can only sell for the locals, and they can also have some income from agro tourism. 

I will share 16 pieces of information with them and they will have to select the significant and less significant 

ones. Finally they will have to answer a main question. 

Task 

In the past few months a lot of poultry died at the BigMac Farm. Why may the majority of the poultry at the 

BigMac Farm have got killed? 
 

1.  The free-range poultry are healthier and live longer. 

1.  The wild birds appearing in the yard can also spread bird flu. 

1.  At big farms animals huddle more often when they feel cold. 

1.  Scratching improves the animals‟ muscles. 
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1.  Diseases spread faster in stocks of many heads. 

1.  Grains and green food are more nourishing than feed. 

1.  At big supermarkets cheap chicken meat implies the place of origin. 

1.  Chickens fed on nourishment enriched with vitamins and other additives will grow faster. 

1.  The code on the egg can designate the method of breeding. 

1.  Organic eggs are the scarcest and the most expensive. 

1.  Small children may contract diseases when petting young chickens. 

1.  The meat of chickens fed on nourishment differs from the meat of those that scratch about. 

1.  The strong sunlight and the heat along with the cold weather strengthens the bodies of free-range animals. 

1.  Chicken meat is healthier than pork. 

1.  Hygienic poultry breeding can prevent the appearance of epidemics. 

1.  If a dog starts to chase the chickens, the hen will rush there to protect them. 

The expected answer is that the epidemic killed the poultry stock. After it the issue of the bird flu epidemic 

mentioned at the beginning may also be discussed. In relation to it we may the students what precautions they 

would take if in their area (or in the farm maybe) the epidemic reared its head. We ask students to solve the task 

with a mind map in which they are supposed to designate the different activities and means in different colours 

(e.g.: veterinary surgeon, isolation, precautions). 

2.6. 10. Story telling 

Stories make it possible for societies to hand their culture over from one generation to another. Stories do not 

lose their attractiveness. The narrator gives an account of different events. Narrating stories can be useful for 

sustainability and risk-awareness. This is a superb tool for teaching, especially when we apply it profoundly 

prepared. 

The stories put the posed problem into the context of real life with real people providing up-to-date information 

and acceptability. 

Stories draw the attention to the improvement of listening (auditory) skills and they are one of the applicable 

tools of teaching to teach learners to remember the given information. Stories help improve logical abilities in 

revealing the correlation between cause and effect. 

These could be excellent examples of the learning process relating to conversations. 

Preparations 

We rearrange the classroom in advance to provide free space in the middle. We push the desks to the walls. The 

chairs are placed in U shape. 

Explain that telling stories will help to remember better so the students will not only become passive listeners 

but also they can narrate them to each other. 

Instructions 
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The students are given numbers (1-3) and in this way we separate friends from each other. 

Students number 2 and 3 leave the classroom (go out to the corridor), and those with number 1 sit down in 

chairs arranged in U shape. 

Explain students number 1that they should listen to very attentively as they will have to re-tell the story to the 

other group. 

Task 

• Listen to the story! 

• Discuss with each other what you remember and what you are uncertain about! 

• Agree on three questions which you want to ask from me to find out the details of the rest of the story! 

• Decide how the group will tell the story in that manner that everyone is involved in the game! 

• Tell the second group the story immediately when they have come in and sat down opposite you! 

After that I read the story and take some breaks to help them to visualise, imagine what happened. 

2.6.1. Story telling example 1.: Weather catastrophe in Madeira 

Szilvia Batkov: Madeira – a time bomb in paradisiacal environment 

Source: Földgömb (Globe) volume 31. Pages 32-44. (May 2013) 

Catastrophes or the Island of Everlasting Spring? 

On 20 February 2010 flash flood poured over the capital of Madeira, Funchal and the surrounding areas, causing 

the death of 45 people and about 1.9 billion USD damage. This was the past 40 years' most devastating, 

catastrophic torrent. The island which was created of volcanic stones rose from the northern basin of the 

Atlantic Ocean. Predominant part of it is a mountainous region extending to the direction of west-east expressly 

vivid terrain. The mountains are divided by deep valleys and extraordinarily steep slopes, there are huge 

differences of hight even in small areas. Its climate has mediterranean nature, but it is modified by the oceanic 

environment, thus Funchal has 600 mm rain annually, however, on the east side of the mountain it is only 3000 

mm. The rain pouring on the steep slopes is an inevitable source of danger as it can cause slides, mudflows, 

flash floods even smaller tsunamis, which are induced by coast collapses into the ocean. People have their own 

roles in all these: with building up, thoughtless deforestation, bad drainage might seriously increase disaster risk. 

Between 1803 and 2010 thirty significant flash floods hit the island, the most devastating was 9 October 1803 in 

Funchal, having caused the death of 800-1000 people. Flash floods are called “aluviao” in the local language, 

they are formed when a large amount of rain falls in short time and the rocks on the surface and the soil are 

unable to absorb the water arriving suddenly. Pouring water on steep slopes - mainly if there is no vegetation - 

sweep everything along. In the narrow valleys surging water coming from the mountainsides accumulates and 

form a high flood wave which runs with high speed in the valley and the stirring water washes away the 

otherwise soaked slopes, causing slides and landslides. 

Catastrophe in Madeira: 45 casualties and 120 injured 

source: http://www.katasztrofak.abbcenter.com/?cim=1&id=98781 

„...Several road sections are impassable owing to landslides, the traffic of the island is nearly at a complete 

standstill, the operation of the airport has been temporarily suspended. Communication with the island is 

difficult, the phone service has stopped in entire areas. 

Funchal the capital is among the most affected areas. Wrecked cars, uprooted trees, ruins and high mud can be 

seen in the streets, infrastructural damage is huge. 

The authorities call for people staying at home, health workers were called in their places of employment, 

hospitals were able to work with enhanced duty. Tourists were warned not to leave their hotels. 

http://www.katasztrofak.abbcenter.com/?cim=1&id=98781
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Portugal sent ships and helicopters to the island, which is 900 km far from the main land, with rescue teams, 

search dogs and firefighters. 

Everyone was in a complete shock that for this time of year such a serious weather disaster wreaked havoc. For 

the time being it is impossible to say that how much damage has been caused by this tragic Saturday event in the 

tourism of Madeira, which is favoured by tourists. 

Storm which claimed the majority of deaths in Madeira was in October 1993, when 8 people died.” 

2.6.2. Story telling example 2.: The sad story of the native species of Lake 
Victoria 

source: Standovár-Primack: A természetvédelmi biológia alapjai. (The bases of conservation biology). Nemzeti 

Tankönyvkiadó, 2001. 

The lake situated among Kenya, Tanzania and Uganda is one of the world biggest freshwater biome. Up to the 

beginning of the 80s it had one of the biggest diversity regarding the number of its fishes, more that 400 native 

species were kept track. Now there are only one native and two introduced species living in the lake in a 

considerable amount, all the other species are in a threatened or endangered situation, or died out. 

The native species diminish quickly and it could be connected with the population of only one species sudden 

growth. Nile perch (Lates nilotica) exemplifies this, which was introduced to Lake Victoria in 1954 to create 

new food sources. In 1960 the resettlement experiments continued. Just relying on this information one should 

think that the Nile perch in the competition for resources outperformed or consumed, decimated the native 

species and thus it is responsible for the current depletion of them. This conclusion is only partially correct. 

While the Nile perch played its role in reducing the population of the native species, to the loss of species 

hidden ecological processes contributed. 

The appearance of the Nile perch seemingly after decades of the resettlement did not have a significant impact 

on the fish populations of Lake Victoria. In 1978 the Nile perch accounted for less than 2% of the annual fish 

catch of the lake. However, by 1986 this species gave roughly 80% (Kaufman 1992) of the catch, native species 

apparently disappeared from the lake, and the population of the nile perch exploded. Although the Nile perch 

was the number one consumer of several native species, sudden advance was not after all ”a simple example of 

an introduced species running amok.” 

Apart from the nile perch other factors had an influence on the native species became less frequent, that was told 

by a clue: the more shallow waters of the lake the algae caused blooms changed. Blooming had already been 

observed earlier, but the frequency of this phenomenon increased significantly by the beginning of the 80s, 

when the number of the nile perch population exploded. The accumulation of algae is often associated with the 

reduction of the oxygen content in the deeper regions and this destroys those fish which consume algae. Before 

1978 the water of Lake Victoria at each depth was characterised by relatively high oxygen content. 

Due to the aerobic conditions, the fish at the deepest waters, lived deeper than 60 meters in some places. The 

studies that were conducted between 1989 and 1992 showed that in Lake Victoria, there was severe lack of 

oxygen and the process led towards anoxia i. e. from a certain depth downwards the oxygen entirely lacked. 

Because of the oxygen free environment the size of habitat decreased. Those fishes which liked deeper regions 

died out because they were unable to escape from the predators of the shallow waters among them the nile 

perch. The mystery was not ended here yet; after all blooming had happened earlier without this destructive 

impact on the native species. Why did mass extinction occur this time? 

The answer, probably, is needed to be searched in the combination of factors. In the 60s and 70s the density of 

some native species populations was closely related to the nutrients deriving from agriculture, from the sewage 

of towns and villages, or from other human sources. The majority of these native species were cichlid fishes and 

those were feeding on algae and plants whose amount was increased due to the growth of nutrients. 

Nevertheless, overfishing as well as the predatory activity of rapidly expanding Nile perch population between 

1978 and 1984 contributed to the quick thinning of the native species or the reduction of these species. As the 

number of cichlid fishes become fewer too many nutrients and the decreasing grazing caused frequent 

blooming, which deepened the process of eutrophication. The lack of oxygen of deeper waters forced the 

remaining native species to more shallow waters, where they were exposed to fishnets and constantly growing 

Nile perch. As the Nile perch propagated, the cycle went on as a scenario of a vicious circle: the lack of cichlid 
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fishes caused larger blooming, which led to anoxia in water depth and this reduced further the remaining 

number of cichlid fishes. 

Task 

• Where might we meet Nile perch in Hungary? 

• Do the people of Europa have anything to do with the extinction of flora and fauna 

of the lake? 

• In which Hungary lake did the organic matter input cause problems? 

• How the future of those living here might be influenced by this catastrophe? 

2.6.3. Story telling example 3. Nuclear power station disaster in Fukushima 

In Fukushima Nuclear Power Plant, on 11 March 2011, 14:46 local time (6:46 Central European Time) Tohoku 

earthquake and the destructive effects of the following tsunami launched a series of serious nuclear breakdowns 

and accidents. Days after the earthquake the situation escalated at a rapid pace. Three full reactor meltdown 

occurred. Four reactor blocks damaged structurally. Large quantities of radioactive materials got out of the 

power plant to a distance of tens of kilometers polluting the environment. Therefore, eventually, it was classified 

the most serious, grade 7 according to the International Nuclear Event Scale (INES) (a very serious accident). 

An independent parliamentary committee report for the Japanese government, which was published 23 July 

2013, claimed that the main cause of the disaster was clearly human irresponsibility – that is the Fukushima 

accident was declared a man-made disaster. According to the report the management of the operator Tokyo 

Electric Power Company and state authorities underestimated the risks and believed the myth of nuclear safety, 

so they did not do the basic security measures. 

source: http://hu.wikipedia.org/wiki/Fukusimai_atomer%C5%91m%C5%B1-baleset 

The Japanese earthquake enters certainly in history as the best documented disaster ever. However, besides 

various photos and video records the survivors' accounts are informative as well. 

Ms Takako Koguchi lived in the small fishing village of Nakaminato, where she operated a pretty little 

restaurant. On Thursday she had her 78th birthday, the party would be organisedon Friday. 

The earthquake was unexpected, and that only meant the beginning of the ordeal. Barely 15 minutes after the 

shock the old woman noticed that a huge wave of black water flowing towards her from the end of the street. 

Yet it was the presence of her mind that she could jump into her car and as fast as she could, drove away the 

flood front. She spent the night in an unheated community house, but the next day as soon as possible, she 

returned home. The surreal image that greeted her made her forget that she had not eaten for 24 hours: the 

houses were in ruins, in the streets everywhere there were thick mud, debris and dead fish. "People always 

praised my restaurant how beautiful it was. But only a heap of ruins left " 

Spread of radiation emergency 

There is no standstill in the Japanese tragedy (Ildikó Eperjesi, 25 03 2011) 

http://hu.wikipedia.org/wiki/Fukusimai_atomerőmű-baleset
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source: http://hetek.hu/fokusz/201103/terjed_a_sugarveszimage 3.: Fukushima Nuclear Power Plant accident 

11/3/2011. 

More and more vegetables are proved to contain radioactive particles which are over the health limit, near the 

March 11 earthquake and tsunami-damaged Fukushima Nuclear Power Plant. In Tokyo, the drinking water has 

dangerously increased level of radiant iodine. Some experts believe that the risks associated with radioactive 

contamination still look small beside sufferings and damages caused by earthquake motion and the tsunami. 

During our deadline Fukushima Nuclear Power Plant personnel is being rescued again because of the black 

smoke, leaking from block number 3. This is not the first time it has happened: at the beginning of the week one 

of the reactors began to smoke. Since the March 11th earthquake and tsunami unexpected events touch each 

other in the plant called Daiicsi. Several explosions occurred and also several fires happened in the facility. The 

biggest problem is that the natural disasters eliminated the power supply of the cooling system, causing the fuel 

rods left without cooling. With the management of a team of engineers, firefighters risking their lives watering 

the reactors with sea water, while they were succeeded in reconnecting the plant to the electrical network. 

However, it is not known yet when the pumps operating with electric current might be started. 

A much higher degree of radioactivity than allowed -1600-fold before the accident- was measured. Eleven 

vegetables have been shown to contain a much higher presence of radioactive particles that the health limit. 164 

times more radioactive cesium than permissible was found in one herb. Seven times of the upper limit 

radioactive iodine was in the plant. According to experts, after long-term, that is, more than ten days 

consumption of such plants may cause health risks. 

Radioactively contaminated spinach, broccoli, cauliflower, parsley has also been found in the vicinity of the 

nuclear power plant, in Ibaraki Prefecture however, raw milk was proven to be harmful. Owing to the 

radioactive contamination the Japanese Prime Minister has ordered a ban on the sale of raw milk and green 

plants from Fukushima and Ibaraki Prefecture , and asked the public not to consume any vegetables, which 

turned out to be radioactively contaminated. Juki Edano Cabinet Secretary said, if these foods are consumed in 

the short term, it does not present a threat to human health. 

“Unfortunately, the situation could persist for a long time, so, please, as far as possible, refrain from the 

consumption of these foods." - said the Minister. 

Interview 

http://hetek.hu/fokusz/201103/terjed_a_sugarvesz
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We sit down in a U shape arrangement for the interview. Initially I raise questions individually to those sitting 

opposite, or to the entire group. 

• What is it you remember the easiest and why? 

• What did you remember the most difficult and why? 

• How have you tried to remember? 

• Other questions 

• Does anyone remember a similar case? 

• Do some people have better memory? 

• Can we all learn these skills? 

The final part of the interview focused on what capabilities we have developed during these gatherings: 

•  

2.7. 11. Reality or belief 

The causes of a number of generally accepted environmental problems (eg, acidification, global warming) could 

be interpreted from different perspectives. 

With the Reality or belief strategy it is possible, 

•  

Preparations 

The task requires a little physical preparation. Collect a variety of opinions on the subject from newspaper 

articles, Internet websites, television programs. 

It is important that we carefully read through the text, in order to rely on those questions that can be asked by the 

students, while they tackle the task. 

Fact or opinion? Let us emphasise the following! 

•  

Form groups of 5-6 students, which can be divided further into smaller groups of 2-3 people. 

Instructions 

The students are asked to work together in pairs or three of them in their larger groups. 

Each student is given a card showing points of view (reality or belief worksheet) and we ask them to read the 

given statements carefully and then answer the questions. 

2.7.1. Realiy or belief example 1.: The acid rain 

Task 

• What do people think about the acid rain as a natural disaster? 

• Why is it difficult to decide, after hearing different points of view? 

• Look at the quotes and decide which parts communicate facts (reality) and which parts are opinions (beliefs)! 

• Which group do you agree with? 
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• What do you think about the subject? 

• Has your opinion changed after reading the articles? 

Points of view 
 

1.)  A student 

You may hear a lot about acid rain and its impacts. I was approaching the idea from the acidification of the 

human body, when I started my own alkalizing program. 

Then I bought a package of pH paper in the pharmacy, and I was measuring the value of Ph virtually in 

everything, just for the fun of it. Beverages, fruit, and I even measured my saliva and urine pH values. At one 

time the rain was pouring outside, and I was so in my own little experiments that I almost put pH paper in all 

the liquid, so I ran out into the rain, to stretch pH paper out. 

I was wondering that you can hear about acid rain, but everything often exaggerated in the world today, so it 

may not be so much acid! Or certainlythere is acidrain, but not in our country, not in our town, not in our 

garden over the house ... he he he- I was almost sure about 99% sure that the water that I got measured, would 

be neutral, or pH 7. Following this thought I would write a post that at home the acid rain is not so acid. So, I 

went out and measured. My eyes widened when the colour of the paper shifted towards the red. I fitted it to the 

colour spectrum, and what pH do you think I read 

?????? 

4.5. pH=4.5 

Well, I was not right. I was amazed, really amazed. Then I thought over the whole thing a little deeper. 

Acid rain not only deteriorates buildings, but also greatly contributes to the acidification of our organisms. The 

water we drink, the fruits and vegetables that are irrigated by acid rain, are not as alkaline as long ago as 100 

years ago. 

Poisoning and acidifying our planet, will poison the people themselves and acidify completely. 

I will not dwell on the subject. You have to draw your own conclusion. 

What do you think about this? 

source: http://www.fittnok.hu/savas-eso-nem-kamu 
 

2.) F ormulated by the online encyclopaedia (Wikipedia) 

Acid rain (also known as acid deposition) is substantially altered precipitation of pH value. It is difficult to 

distinguish the effects of anthropogenic acid rain from that of natural processes. Due to these everyday 

processes natural pH of rain water is about pH 5. Here mainly the dissolved carbon dioxide and sulfate 

particles play a major role. Some well-known processes also play decisive roles in natural acidity of 

precipitation, such as karst as well. 

Ice tested in Greenland date from 1800s was between 6.0 to7.0, pH-neutral. So in that period we could not talk 

about the large-scale presence of the problem. 

On this basis, the main problem is the functioning of human society, which allocates to the air an excess of 

acid-forming materials. 

Industrial regions are characteristic areas of acid rain, less developed techniques accompany significantly 

greater load. Thus, the main area of occurrence of was the U.S. and Western Europe in the last century. Due to 

the effects of weather conditions, however, it was not limited to just these areas, but also got to distant sites. 

For this reason, Canada and the Scandinavian countries had to experience adverse effects as well. In this way a 

kind of "export-import relationship" developed between producers and victims. Noticeable progress has benn 

http://www.fittnok.hu/savas-eso-nem-kamu


 Rising consciousness on 

sustainability and risks 
 

 90  
Created by XMLmind XSL-FO Converter. 

made with international co-operation (reducing emissions) in contrast with the weak defence attempts of the 

first time (for example, in Scandinavia they tried to whitewash the lakes). 

Thus, the effect of these precautions these regions were not the affected areas any longer, but China, the 

developing countries, Eastern Europe and the former Soviet Union. 

The severity of the effects of acid deposition are influenced by several factors: the amount of sedimentary 

material, the type of host surface (soil, water, built-up area) and acid neutralizing capacity as well as the 

tolerance and adaptability of the inhabitants of a given area. 

In wetlands the effect of acidification can be up to full sterilization. First, the amount plankton is forced back 

significantly, which is the food of the fish, which can cause the fish to begin to die. This process may take as 

long as until all the life die out except for some bacteria and filamentous algae. Such "dead lakes" are typically 

blue in colour, look clean, but this is deceptive because it is the result of the lack of plankton. This process 

affect certain types of lake in different ways. The main disadvantage of above mentioned Canadian territory is 

that the bedrock of the lakes is granite, which has a low neutralizing capacity. This fact is also significantly 

contributed to the fact that by the middle of the 1980s, the total number of fish perished from 50% of the lakes 

there. Hungary is in a fortunate position in this regard, for example, because of the basic bedrock, lake Balaton 

is pH 8. 

First gymnosperms indicate the damage to the forest areas, because these plants are threatened by the 

atmospheric effects over the whole year. The acidic water damages the protective layer of leaves, so they will 

be much more sensitive to the attacks of pests and diseases. The soil acidic effluents getting to the soil surfaces 

reduce the pH of the soil, causing pressure elements in bound form to stabilize. A typical case is aluminium 

toxicity that kills the tree roots symbiotic mycorrhizal fungi. 

High-altitude forests which are exposed to greater risks because they are wrapped into mist typically, they are 

constantly in contact with the acid sediments. 

Famous forest destruction occurred in Canada, around Sudbury. 

In urban areas the old monuments are particularly at risk. Reacting to calcium roots, it accelerates the 

crumbling away of rocks, taking the edges, smoothing the parts, weakening the structure. The rusting of iron is 

also enhanced. Some studies claim that adverse effects on human health can be detected, but it has not been 

sufficiently proven yet. 

source: http://hu.wikipedia.org/wiki/Savas_eső 
 

3) A Food Specialist 

Top fertile layer of the earth's crust is particularly sensitive to damaging natural forces and human activities. 

The destructive work of water, wind and ice, are responsible for soil erosion, however, still the larger problem 

is caused by people. There are pollutants in the soil from fertilizing, poor water management, motorisation that 

destroy quality, and reduce soil fertility. Also we are responsible for acid rain, emitting exhaust gas into the 

atmosphere and getting sewage into the soil, too. As a consequence of increasingly frequent droughts and 

uncontrolled deforestation, the already small amount of available arable land is shrinking. 

Thousands of researchers worldwide have been looking for a reassuring answer to food crisis. However, while 

this has not been found yet, food production must be enhanced because of the growing population. "French 

experts would increase by 70% the world's agricultural output by 2050, but it will hardly succeed without 

ceasing bioethanol subsidies and alleviating the prohibitive regulations on genetically modified crops." 

source: http://www.utajovobe.eu/elelmiszervalsag?showall=&start=1 
 

4) A scientific journalAcid rain makes rivers more alkaline 

Author: Suggestor be Wednesday 28 August 2013Most of the rivers in the eastern part of the U.S. have 

changed their chemistry - became more alkaline for today. This is the heritage of air pollution - researchers say, 

and it has consequences on the water supply of cities, and also the flora and fauna of the water. 

http://hu.wikipedia.org/wiki/Savas_eső
http://www.utajovobe.eu/elelmiszervalsag?showall=&start=1
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In the last 25-60 years, two-thirds of the 97 examined rivers became significantly more alkaline. The alkalinity 

neutralises the acid, but if there is excessive alkalinity, ammonia is generated, and it blooms the algae, water 

quality deteriorates, aquatic organisms are damaged. The increasing alkalinity hardens drinking water, and it is 

deposited in the walls of the tubes, and only causes costly fixing in the infrastructure. 

Although it may sound strange, the increased alkalinity is caused by human activity that creates acidic 

conditions. Acid rain, acid refuse and fertilisers used in agriculture accelerate the process: the breakdown of 

limestone and other carbonate rocks, even concrete and cement as well. As a result, the alkaline material is 

washed away from the rocks of the mountains into the waters of streams and rivers. 

Research concluded that the geology of basin is the surest predictor of current alkalinity. The river, which wins 

its water from porous limestone or other carbonate rock, becomes more alkaline. Waters springing from high-

altitude areas have become alkaline, where they were exposed to chronically acidic pollution. 

Rivers proved to be strongly acidic, are those which deliver drinking water to Washington, Philadelphia, 

Baltimore, Atlanta and other major cities - namely due to acid rain, urbanisation and concrete and cement road 

surfaces on large areas ... 

Streams springing from the Appalachian Mountains are particularly vulnerable to the continuous exposure to 

the industry, and the soil is in a thin layer, the slopes are eroding. 

Large-scale changes in the alkalinity of streams and rivers surprised even the researchers: 

"This is an example of what profound changes can be elicited by the people in the natural systems. Politicians 

and the public think the problem of the acid rain is over, but it is not true "- states Gene Likens, an 

ecologist."Acid rain dissolved calcium from alkaline rocks in the water basins, contributing to this long-term 

alkalinity of rivers. All this happened two decades after that the federal government regulated air pollution 

causing acid rain. " 

"What we see here is the legacy of more than fifty years pollution. These systems have not been regenerated. 

Rivers prolonged alkalisation can be experienced in the extensive area of the U.S. For how many decades will 

it continue? We do not know the answer "- says Sujay Kaushal, co-author. 

The study was published in Environmental Science and Technology journal. 

source: http://fuggetlen.wordpress.com/2013/08/28/a-savas-esoktol-lugosabbak-a-folyok/ 
 

5.  ) A controversial article from 168 óra (168 hours) 

We have to pay attention to the ratios 

Good news: acid rain disappeared. Bad news: unfortunately 

Who remembers one of the main environmental problems of the 90s, the acid rain, which denuded 

completely the forests, the lakes, in which all life died? 

This problem has been solved by now successfully by firm actions against industrial pollutants, such as 

sulphur-dioxide and various nitrogen oxides, at least in the developed world. Unfortunately, an 

unexpected effect blackens this image: in the absence of aerosols, the atmosphere passes more solar 

radiation, exacerbating global warming. 

So now what should be done: should we stop the fight against atmospheric pollution? - Politicians raise the 

question to experts. The answer is obviously no. Although today there are innumerable studies proving that 

sulfur and nitrogen oxides formed tiny floating atmospheric particles, which played a key role in the reflection 

of sunlight, i.e. these aerosols are so harmful to your health that we cannot step back from this field. According 

to the data of the World Health Organization, air pollution is responsible for 500,000 deaths each year 

worldwide.However, we must pay attention to the ratios. According to Guy Brasseur, a researcher of the 

American National Center for Atmospheric Research, if every, human activities causing sulfur dioxide-

emissions we could suddenly and successfully stop very fast, that would increase the average temerature in just 

http://fuggetlen.wordpress.com/2013/08/28/a-savas-esoktol-lugosabbak-a-folyok/
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two years by 1 Celsius on Earth. By the end of this century, the growth in northern Canada and Siberia would 

reach 5 degrees Celsius – written by MTI.  

Therefore, according to scientists the solution might be to continue the fight against pollution and 

simultaneously even more drastically reduce the greenhouse effect (i.e. warming), caused by greenhouse gas 

emissions. 

source: http://www.168ora.hu/holnap/jo-hir-eltuntek-a-savas-esok-rossz-hir-sajnos-25649.html 
 

6) Opinion of an environmental expert (For Our Liveable Environment Association)    We did not 

inherit the Earth from our fathers, we borrowed it from our grandchildren 

"We did not inherit the Earth from our fathers, we borrow it from our grandchildren" 

This quotation was said by a very wise Indian many-many years ago, who took into account the interests of his 

sons, grandchildren and subsequent generations. 

Everyone is familiar with the fact that natural things- being touched by the people, become artificial. We 

cannot change things have already happened but let us not stick to the fact that if you have used something, 

you'll never use it again, because in a few years children can build their houses on rubbish heaps. 

Yes, we have a duty to take certain environmental steps we can! Why could not this be selective waste 

collection? After all different separately collected materials can really be used in many of today's industries 

(corresponding with the news) and we can save energy reversing them and besides the amount of waste is 

reduced. Refuse containers can be found in the streets of Szigethalom as well, so the opportunity exists for 

everyone. However it is important to note that selective rubbish collectors are not rubbish bins, it is forbidden 

to put down unseparated waste next to them (e.g. pork offal), in other words I would ask all of you to put the 

proper waste into the appropriate containers! 

Green colour: mixed glass 

White colour: aluminium 

Yellow colour: plastic bottles (PET) (Must be trampled down.) 

Blue colour: paper 

In many places, we hear alarming facts, about global warming, acid rain ... the solution of these really require 

collaboration on a global scale (e.g., harmful industrial gas or effluents emissions), and which we may leave to 

scientists and leaders. We just need simple things to do in order to protect the environment, such as selective 

collection. That anyone can do. After all, everyone wants to have beautiful and green environment around them 

and also in Szigethalom. Let us not wave hands without interest, saying if nobody else does, then I will not, 

because although one swallow does not mean the summer is here, but brings a change. Gergely Szilagyi 

Environmental officer 

http://www.168ora.hu/holnap/jo-hir-eltuntek-a-savas-esok-rossz-hir-sajnos-25649.html
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source: http://www.elhetokornyezetunkert.hu/hirek/velemeny/foldet-nem-apainktol-orokoltuk-hanem-

unokainktol-kaptuk-kolcson 
 

7.) Video Film 

The film shows an experiment, modelling acid rain in which we will examine the impact on the built 

environment and wildlife 

 

film 1.: Modelling acid rain in experimental conditions 

source: http://www.youtube.com/watch?v=0bkEzaFhFvo 
 

8.) Opinions of the people in the street 

Motivation 

Our person rubbed his eyes, pushed their brain. 

He was consoled for the backwardness of the past, and distressed by the future development. 

He pondered how to evaluate the present. 

He was in the grip of it until getting drunk every day, then died because of liver problems. 

What do I mean exactly? Well, the phrase ”sustainable development” is familiar to all of us. 

"However I think I should introduce another concept to be able raise my next question: it is the concept of a 

sustainable condition. 

What is that condition? 

Well, if we consider the present situation of humanity, the technological level and the solutions applied in large 

numbers also the current distribution of wealth on the planet, 

and we assume, that from this moment there is no further technical and socio-economic 

http://www.elhetokornyezetunkert.hu/hirek/velemeny/foldet-nem-apainktol-orokoltuk-hanem-unokainktol-kaptuk-kolcson
http://www.elhetokornyezetunkert.hu/hirek/velemeny/foldet-nem-apainktol-orokoltuk-hanem-unokainktol-kaptuk-kolcson
http://www.youtube.com/watch?v=0bkEzaFhFvo
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development, but no regression either, then we can say this is the status quo. 

So, now: this condition cannot been sustained for a long time we all understand. It seems to me that the world 

is divided into two camps: one says go ahead and trust 

that we can solve the problems (by developing environmental technologies and social change across the whole 

Earth). The other says: back to the tree! (Or the medieval self-supporting peasant economy model.) 

Or is there - at least among the ideas! - a third way? Well, this would relate to my question. Somebody who 

calls himself an environmentalist (perhaps he is only curious about the opinions), that person should finally say 

something concrete as well. What will be the future of humanity, in which the current problems are not already 

included? 

I'm saying humanity is generally divided into two groups, but this does not mean that there are only these 

solutions ... 

source: http://forum.index.hu/Article/showArticle?go=15867888&t=9007374 

2.7.2. Reality or conviction Example 2.: Does lake Balaton dry up? 

 

image 4.: Low water level at Lake Balaton 

Compiled on the basis of UN climate experts' reports, the list of hundred most endangered sites contains Lake 

Balaton as the only Hungarian place. 

Based on the assumed forecasts: 

• It is to be feared that due to climate change by the turn of the century just a photo remains. As signs of the 

climate change they mention the first half of the last decade, especially in the summer of 2003 when the 

temperature measured at Lake Balaton, was four degrees above the previous average. 

• The amount of summer precipitation in Central Europe will fall by 30-70 percent, and the temperature will 

rise significantly. So at the end of the century drought will increase by fifty percent at Lake Balaton, which 

can lead to the drying out of most of the lake! 

• It was 81 cm in June 2012, it fell into 74 cm at the beginning of July and at the end of the month, the water 

level of the lake was only 65 cm. 

Task 

• What do people think about the future of Lake Balaton? Study the following opinions! 

• Pick up an opinion with which you agree, and one with which you disagree. Give reasons for your choice! 

• Why is it difficult to discuss the different points of view? 
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Viewpoint 
 

1.) Fekete Péter a Balaton researcher's opinion   It's hard to say what will be with Lake Balaton. According 

to the researcher for example, in the following years, an unprecedented drop in the water level might occur, and 

at the end of 2020s the situation will be irreversible - "the lake slowly evaporates, dries out, the site will be an 

empty lake bed, like today at Lake Aral. " 

 

film 2.: fluctuations of Lake Balaton water level 

film:   http://www.furedtv.hu/?p=videok&anyagid=2738  

source: http://www.balatonfured.hu/index.php?option=com_k2&view=item&id=1409:balaton-aggodalom-vagy-

riogat%C3%A1s?&Itemid=1 
 

2.) OMSZ (Hungarian Meteorological Service) employee 

It is not worth taking far-reaching consequences of the dry years of 2011 and 2012, while the driest summer of 

the last hundred years was in 2011 with only 30 cm precipitation, the wettest was in 2010 with 93 cm. 

One might think based on that, it is normal to have alternations of dry and wet seasons and similar changes 

were as well, a hundred years ago in the water level of the lake. 

Unfortunately, the trends demonstrate otherwise: not the two dry years were special, but the wet. According to 

Hungarian Meteorological Service data, since the 1970s dry years have been more common than in the 

previous period. Summers are warmer and droughts follow each other more frequently. It does not dry out the 

lake, since in similar years like 2010 the maximum level of regulation can be reached in a matter of moments, 

but between the extremely good years low water level is more common. Further problem is that these periods 

now occur in groups, it is not uncommon to have 3-4-7 years of drought as well. And not only precipitation 

falls less into the lake, but there is less and less water in the basin: yearly increase of the water level of the lake 

is an average of 86 cm from Zala and other waterways, but at the beginning of the last decade for over two 

years it was only 29 cm of inlet and since the eighties it has been more common to have values below the 

average. Over the past 12 years, the quantity of water from the basin, nearly ninety percent of the average 

lagged considerably behind, in fact, between 1960 and 2009 the basin of Balaton was the largest, more than 25 

percent decrease in annual precipitation: 

http://www.furedtv.hu/?p=videok&anyagid=2738
http://www.balatonfured.hu/index.php?option=com_k2&view=item&id=1409:balaton-aggodalom-vagy-riogatás?&Itemid=1
http://www.balatonfured.hu/index.php?option=com_k2&view=item&id=1409:balaton-aggodalom-vagy-riogatás?&Itemid=1
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image 5 : decrease in annual precipitation from 1960 to 2009. 

So it is nearly four decades since the rainless years have become more common and three decades we have 

experienced the drying of the basin. And we can add that the linear trend over the past 111 years has seen a 

steady warming in Hungary: 

 

image 6.: the rate of warming of Hungary in the past 111 years. 

Together, they lead to the fact that the level of Balaton often falls below the previously customary value, and 

the fact that while from 1921 until 1999, that is nearly eighty years, still more water came into lake Balaton 

than is naturally left out, the last 13 years there have been a seven times negative balance: the water level 

would have been reduced if you had not touched or approached the Sio Canal sluice. 

The situation is getting warmer. 

The Board of Directors of Central Transdanubian Water cannot exclude with absolute certainty that we have 

experienced the first signs of a changing climate when we have to be prepared for persistent drought and lower 

water level, which would be a serious threat to the nature of Lake Balaton being a holiday spot. It might be a 

consideration to increase the current 110 cm maximum water level to 120 cm, to make it possible for the lake 

to store more water, so it would be easier to live through a dry year, but it would mean hundreds of millions 
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expenditure, because of the necessary coastal changes, and would not actually solve the problem of the 

increasingly dry climate. As if we tried to defend ourselves against a robber every other day with taking more 

money if he could not take them all at once . 

And what can be expected in the long run? It is difficult to predict, but the OMSZ tried to model what will 

happen in Hungary until 2100, based on the experience of the last 112 years. Experts are certain that 

statistically significant warming can be expected, it is even getting to a scarier extent: between 2021 and 2050 

is expected to be a 1.7 degree Celsius increase, so the temperature is warming even significantly higher than a 

rate, which has already been causing a lot of trouble during the past hundred years, while in the last decades of 

the century may be 4.1 to 4.9 degrees Celsius warmer. The good news is that the average rainfall decline can 

only be five per cent of the current model. Of course, this is enough for the water level of Balaton to fall, in 

which the summer heat might cause a greater threat to a faster rate of evaporation. 

source: http://ilovebalaton.hu/aktualis/2013-01-29/hova-tunt-a-balaton-vize-elegette-a-nap 
 

3.) Magyarósi Csaba "machinist", journalist, blogger Where did the water of Lake Balaton disappear? 

Was it burnt by the sun? 

In the first article of this series, we found out that the water was not drained through the Sió-channel. So where 

did it go? Did the lake vaporize? And when will this end? Might the lake disappear in one day? We have found 

out.
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In the first article of the series we were trying to find the answer to the question whether the Sió-channel 

operators are responsible for the very low water level, and we pointed out that no: for 21 months they have not 

drained even a cm water from Lake Balaton, the reasons therefore must be sought elsewhere. One 

phenomenon, independent from people or rather only, from the sluice: the weather, which in the past two years 

has done a lot to make the lake water level fall in rarely seen depths. Causes In spring 2011, the water level was 

above the defined regulatory level of 110 cm. But then two mutually reinforcing unpleasant phenomena 

occurred: 

1. hot summer began , so the evaporation from the lake was higher than normal, mitigation of which was not an 

available option . 

2. 2011 was the driest summer in the last hundred years, the rainfall filled up the water level of the lake by less 

than 30 cm, as opposed to the many years of average 61 cm. The whole country ended the worst year since 

1901, which was the year of the first measurement, but in the lake area, the negative divergence in the amount 

of precipitation was huge even compared to the average. 

The lake would have got over the first bad year, but the continuation was the terrible year of 2012 : the last 112 

years driest March and August took care that only about 39 cm of precipitation fell on the lake, compared with 

an average of 61 cm. But the basin also had a problem: the ground was so dry that most of the low rainfall 

seeped into the soil, adding further trials for the lake. As it can be seen in the OMSZ figure everywhere except 

for the green areas the precipitation level in 2011 was far below the average : 

 

image 7: percentage of the total precipitation expressed in the long-term average proportion in 2011 

And apart from the blue areas there was quite a big trouble in 2012, too: 
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image 8: periodic rainfall amount expressed in the in proportion of the percentage of the long-term average 

After the other two dry, hot summer followed, they and only they can make sure that on 

16 October 2012, the water level dropped to 38 cm. 

Further bad news is that the National Weather Service Weather forecaster Department prepares a monthly basis 

for the next half of the year, and they do not promise above-average precipitation for this year either, and now 

there would be a great need for the water level to rise. The experts therefore expect that 2013 would be similar 

to last year's low water level -ideally, because the worst-case scenarios can be lower as well. 

The real question, however, is not the year 2013, but the long-term future of the lake. Now that we live in a 

specific period, or similar dry periods will take place regularly in the life of the lake? Whether it is a trend, so 

we had better settle in low water and shallow lake or we overreact it all? The lake one day will disappear 

completely like Lake Aral, in which the stranded ships pitch and toss on sand hills or nothing will change? 

The signs are not very encouraging at any case. 

source: http://ilovebalaton.hu/aktualis/2013-01-29/hova-tunt-a-balaton-vize-elegette-a-nap 
 

4.) Lajos Jaksy, a local residents' view 

I remember when in 2003, we finished the season with 23 cm, then at the end of last summer the water level 

was same as now, there was not enough rain, so unfortunately now there is a chance that we will be in the same 

situation as in 2003, hopefully, heaven forbid. The "highly respected" professionals, do not say such a silly 

thing that there were advantages to this, as well because "thousands of kids played on the sandy mud." The year 

2003 caused a disastrous state - because no matter what anyone says, that's what really was – it ruined tourism 

at Lake Balaton for good five years. 

I think we should seriously deal with the present problem, because this is not a small matter! 

 

5.) János Kovács local journalist's opinion 

Anyone who has been in recent years at Lake Balaton - especially on the south coast they could be shocked by 

the sight. The water level was around 50 to 60 cm! The data is alarming, that is true that it is far from October 

2003 when they measured 23 (!)cm, such is now the lake like, on which the Hungarian tourism was built back 

then. This lake is still working, thanks to the "Lake adorers" populous camp! I am asking you if you have to 

walk hundreds of meters in the stagnant mud, between grass snakes and stranded buoys, swans in order to 

reach at least waist-deep water, will you prefer Lake Balaton? Or you would rather go to a spa and pay not too 

little money for a ticket? And what is the solution? I think the nature will give the answer for this again, as 

always has been. 

 

6) ALTERNATIVENERGIA.HU /Zöldinfo / environment protection website Lake Balaton is below the 

regulatory minimum water level 

source: MTI. Date: 31/03/2012. 

The water level of Lake Balaton has been subject to the formal level of regulation, less water has flown to the 

lake from the river basin for years, like previously, there is a need for serious research on the subject - the 

Central Transdanubian Environmental Protection and Water Management wishes to raise the attention with a 

series of conferences starting next month, featuring renowned researchers. 

István Csonki , Head of the Board of MTI said the first of April the lower range of regulation on the lake water 

level is 85 cm, while on Friday 82 cm water level was measured, so because of the loss of evaporation the 

water level became lower than the regulatory level. In the first months of the year there was about 100 mm less 

precipitation than usual at this time of the basin of the lake and the supply of which there is not much chance . 

http://ilovebalaton.hu/aktualis/2013-01-29/hova-tunt-a-balaton-vize-elegette-a-nap
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It anticipates that low water season should be calculated, which can occur around 50 to 60 centimeters by the 

end of summer. István Csonki emphasized: that the real problem is not the current low water level or the 

rainless weather, as such a thing has already been experienced, but the fact that since the 1970s, the volume of 

water flowing from the basin has reduced at a significantly greater rate than the precipitation shortage ratio, i.e. 

much less water than before has arrived at the lake. 

 

source: http://www.alternativenergia.hu/szabalyozasi-minimum-alatt-a-balaton-vizszintje/46324 

2.7.3. Reality or belief example 3.: The Dangers of rainforest destruction 

Deforestation is the destruction of forests without professional forestry or replanting. Deforestation is 

accelerating worldwide due to logging, increase in agricultural land and the growth of urbanisation. The burning 

of tropical forests not only leads to an ecological disaster in the area, but the release of carbon dioxide is a major 

contributor to the global warming crisis. 

 

image 9.: Rain Forest of Costa Rica. Photo of the author. 
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Task 

• What do people think about the destruction of rain forests? 

• Why is it difficult to decide, after hearing different points of view? 

• Look at the quotes and decide which parts communicate facts (reality) 

• and which parts are opinions (beliefs)! 

• Which group do you agree with? 

• What do you think about the subject? 

• Has your opinion changed after reading this article? 

Viewpoint 
 

1.) Web site   Destruction of rainforests, our planet's lung, planet Earth is in jeopardy . 

EARTH IS AT RISK. The destruction of nature, pollution has already become gigantic, despite the fact that 

everyone would like to stop. It is just we are not able to sacrifice some things in order to change the situation. 

After all, these things make our lives easier, cause us a lot of pleasure. In addition, we can spend time with 

their help, we can have a good time. 

However, this view must be changed as soon as possible. Now there are many more serious things at stake, not 

just the individual's well-being. The Earth is in danger, and thus the whole humanity. If we do not do 

something quickly, it might be too late, and the fate of our planet will be sealed. What do I mean exactly? For 

example, cars. Of course, these are very useful and comfortable, but they release exhaust gases which have 

very harmful effects on the ozone layer, as they transform the ozone forming new holes on which the 

ultraviolet rays can pass through, and they are responsible for skin cancer among others. The only problem is 

that we have become totally dependent from cars, without them we are completely paralysed in our lives. 

source: http://eoerdo.hupont.hu/1/fooldal#ixzz2pKIMozja 
 

2.) A climatologist 

The dense tropical rainforest is the main oxygen store of the Earth, trees absorb carbon dioxide and they are 

also vital in swallowing carbon. Reducing deforestation is a highly cost-effective way of reducing emissions. 

Wood burning gives three-quarters of the country's total greenhouse gas emissions, the South American 

country has become one of the world‟s largest air pollutant. They emit twice as much carbon dioxide, as all 

other countries of the Amazon basin put together. Due to climate change, the decrease in rainfall and extreme 

droughts, forest fires are becoming more frequent, increasing further deforestation. The climate changes of the 

Amazon rainforest, water vapor loss over the area, and the changes of forming clouds have global effects. 

 

3.) A biologist 

The 80 % of the world's biodiversity is located in tropical rain forests. With the decline of the size of the forest 

the animals living there are also at risk. Their living space is getting tighter, the natural environment is 

changing. Several species are on the brink of extinction. The researchers of the Biological Research Centre of 

Seville Danann collected nine thousand seeds from the palm trees of the rain forest to examine the effects of 

deforestation. Those seeds which were collected from the heavily deforested areas were much smaller than 

those were found in intact areas of the forest. During the seeking of explanation, scientists took a number of 

potential aspects into account from climate change to soil fertility and to the density of the forest. But they 

found no evidence that those have been triggered by the change. "The most important factor was the 

disappearance of the large fruit -eating species " - stressed Jordano, who worked together on the study with the 

experts of Sao Paulo State University in Brazil. The fruit eating toucans and cotingas played a major role in 

scattering the seeds. But as the rain forest area has decreased, these birds disappeared, and those smaller ones 
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stayed like thrushes. The fact that the trees had smaller fruits that smaller birds can consume, dispersal of seeds 

became guaranteed. However, scientists found that these seeds are already weaker. "Smaller seeds mean that, 

unfortunately, the successful consolidation of the forest is less likely" – assessed Jordano. According to the 

researchers their findings are probably not only related to the Brazilian Atlantic rain forest, but also in other 

tropical areas, where the large fruit eaters such as toucans, tapirs, monkeys and other mammals and birds, 

disappear so quickly. 

source: http://www.stop.hu/m/tudomany/erdoirtas-nem-eleg-amit-eddig-tudtunk-varatlan-hatast-fedeztek-

fel/1152418/ 
 

4.) A Farmer 

The Amazon is one of the most backward regions of the South American continent. Quick profits derive from 

logging, mineral extraction, soils. Road building makes education and medical institutions available, it creates 

more favorable conditions for life. 

 

5.) Brazilian Minister of Environment protection 

The Government places great emphasis on the protection of the rain forest, trying to suppress illegal logging to 

a minimum, and to create sustainable farming. According to satellite images between August 2011 and July 

2012 4,656 square kilometers of forest area of the country's Amazon region was destroyed, 27 percent less than 

the same period last year. Brazil is getting closer and closer to the goal, which was set for 2020, to reduce the 

rate of deforestation by 80 percent, compared to the extent of 1990. 

 

6.) Responsible Forest Stewardship Council (FSC in short) 

Due to hunger for cheap timber of Brazilian and international markets, illegal timber trade is the most 

important reason for the destruction of the rain forests. Companies engaged in felling forests in Brazil from 60 

to 80% of them, have taken illegal activities. Our advice is an independent system which certifies social, 

ecological responsibility and is able to issue an international certification for extracting timber. Some 

companies operating in Amazon, such as Precious Woods or Gethal Amazon have already received FSC 

certification and export timber from all over the world. The Council aims to prevent illegal logging. 

 

7.) A soy plantation owner 

Due to population growth and consumer demand we must constantly expand the size of our plantations, and 

this is only possible by clearing forest areas. Plantations provide jobs for a lot of people, and soybean exports 

to China and to Europe brought a record of extra revenue to the Brazilian economy, last year. It is a 

consideration to take, whether the vital needs of people or maintaining the undisturbed environment for the 

animals is more important ... 

 

8.) An indigenous person 

A number of indigenous tribes live in the Amazon rain forest, the forest means not only living, but also home 

for us. We feel at risk rightly because of the large deforestation, as live a nomadic lifestyle, so the large amount 

of food we get is from hunting, fishing, gathering. There are plenty of plants, of which we also know the 

beneficial effects. The jungle tribes do not only depend on the rain forests because of maintaining their 

traditional way of life. A lot of people deal with rubber tapping, it is a living that does not kill the trees. 

 

9.) WWF (Word Wildlife Found) 

Puts a great emphasis on defending the rain forest and the fauna. They carry on negotiations with the Brazilian 

http://www.stop.hu/m/tudomany/erdoirtas-nem-eleg-amit-eddig-tudtunk-varatlan-hatast-fedeztek-fel/1152418/
http://www.stop.hu/m/tudomany/erdoirtas-nem-eleg-amit-eddig-tudtunk-varatlan-hatast-fedeztek-fel/1152418/
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Government for the appointment of protected areas, and with some of the cattle and soy plantation owners to 

ensure sustainable management. 

 

10.) NASA experts   Disappointing: the horrible extent of destruction, the result can be seen from 

satellite - video 

8 November 2013 | 14:55 

 https://www.youtube.com/watch?feature=player_embedded&v=5XFS_oCETaw  

 

film 3.: Global deforestation 

More than sixteen forests size of Hungary disappeared from the Earth's surface over the last 12 years, 

according to a study, based on data provided by NASA's Landsat 7 satellites. 

The study examined the forest destruction projected between the interval of 2000 and 2012. says the NASA 

website. During the above mentioned 12 years a total of 2.3 million square kilometers of forest disappeared 

from the planet due to deforestation, fires, storms and pests, but only approximately 800 thousand square 

kilometers grew / resettled, which means a 1.5 million square kilometers of loss in the forest area overall. 

This area is not much smaller than Alaska. 

According to the survey, during the 12 years examined in Brazil, the annual forest loss reduced: instead of the 

previous 40,000 square km “only” 20,000 square km wooded area disappeared per year. In contrast, in 

Indonesia woodlessness has doubled: between 2000 and 2003 10,000 square km per year lost, but in 2011-2012 

more than 20,000 square km. 

source: http://www.stop.hu/m/tudomany/elkeserito-borzalmas-utemu-a-pusztitas-muholdrol-latszik-az-

eredmeny-video/1194488/ 

2.8. 12. Categorisation 

https://www.youtube.com/watch?feature=player_embedded&v=5XFS_oCETaw
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Categorisation can be considered as one of the most important means to form opinion about world issues. 

In categorisation it is crucial to improve skills concerning the recognition of certain characteristics. 

With this students can identify great connections in the given topic. As a result students who are really 

experienced can find the way to the basic characteristics of a phenomenon as well as the significance of those 

characteristics. 

"Categorisation is one of the most basic cognitive skills." Categorisation can be considered as one of the most 

important means to form opinion about world issues. 

As a result a student who is really experienced can find the way to the basic characteristics of a phenomenon. 

For example, when next time they watch a report about an earthquake on TV they will understand a greater part 

of the report. As they see a trained dog looking for the survivors of the disaster, they can react in the following 

ways: Oh! What a clever dog – I like dogs! And they can also react like: This is one of the possible ways a 

community can deal with the direct aftermath of a disaster. 

All in all students can categorise very well in their everyday lives. The point of these activities is that this 

process makes the students more and more conscious, well-informed and experienced. Students can get better 

and better human information processors. 

In several newspapers we can find so-called "categorised" columns where people advertise their own products 

and services (e.g. advertising column) for sale. 

Task: 

•  

2.8.1.  Categorisation example 1 The analysis of public notifications addressed 
to professional environmental protection authorities 

You work as experts for professional environmental authorities. Recently there have been more and more public 

notifications. Examine the notifications and form workgroups which examine the notifications and elaborate 

proposals for the solutions. Four workgroups deal with the cases, name the groups and then add the case serial 

numbers to the group. 



 Rising consciousness on 

sustainability and risks 
 

 105  
Created by XMLmind XSL-FO Converter. 

 

Task 

• First we name the groups together. 

• Then I divide the students into four groups and they can decide which case belongs to them. 

• We read the notifications and divide them into groups. 

• If we find a problem which does not belong to any of the groups, we decide where to forward the case. 

• Then the workgroups discuss and say what measures they can take in order to solve the problem. 

Received notifications: 

1. In the nearby river recently the body of several dead fish drifted on the surface of the water. 

2. In the forest on the outskirts of the city I have found several piles of construction debris. 

3. Coloured and smelly smoke is sometimes let off the chimney of the neighbouring industrial unit. 

4. Yesterday I saw that the vacuum car released its sewage-water into the nearby ditch. 

5. According to the statistics more and more old cars run on the streets of Budapest. 

6. In our village the problem of drainage is not solved, lots of people use badly insulated cesspits to conduct 

sewage-water. 

7. The chemical feed tank of a sprayer operating in the vineyard got out of order so multiple amount of 

chemicals got on the ground. 
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8. Water skiers have appeared with motor boat in the dead channel. 

9. Lichens have disappeared from trees in the nearby forest. 

10. Music from Hajógyári island can be heard all night during the festival therefore we cannot sleep. 

11. Around the cement factory plants are covered with grey dust. 

12. In the summer at around midday children are let out in the full glare of the sun without any cap and 

suncream. 

13. Poachers have placed traps in the forest. 

14. A Hármashatár -hegyen a védett területen lakóparkot akarnak építeni In Hármashatár-mountain in the 

nature reserve a residential home park is intended to be built. 

Keys to the tasks: 

 

Out of the categorisation: noise harm: 10, - it must be notified towards the local authority or the police. 

Task 

After filling in the table the groups outline what measures they suggest and the others can add their remarks as 

well as complete them. 

2.8.2. Categorisation example 2: Changes in population – age tree 

Introduction 
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Next we are going to revise what we last learnt in a few sentences. Below you can see different age trees as well 

as it is summarised in a few sentences why the age trees of certain countries differ from each other. What is the 

reason for this difference? 

The age tree of increasing population: It has a wide base, upwards it is narrowing fast, it has the characteristic 

of the high rate of young age-groups (40-50% children) and the low rate of old people (2-4%). It is the 

characteristic of the most underdeveloped, agricultural societies where there is a high birth rate and death rate 

and life expectancy are low (e.g. India, China, several African countries).  

The age tree of stagnant population: It has the shape of a beehive, the rate of young people (children: 20-25%) 

and the rate of middle-aged people are high and almost the same, the age tree is getting narrow only in case of 

the older age-groups (10-15%). The number of the population as well as life expectancy are growing steadily 

(e.g. the USA, Australia)  

The age tree of decreasing population: It has a narrow base, upwards it is getting wide, the rate of young 

people is decreasing (children: 15-20%), life expectancy is long, the rate of old people is increasing (15-20%), it 

is reaching and then going beyond the rate of young people. The population is getting old quickly, the the 

number of people is getting steady and then it is decreasing (e.g. Switzerland, Denmark, Germany, Italy, 

Hungary).  

a) task (introduction, warm-up) 

• Choose the age tree of the developed countries and the age tree of the developing countries. 
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letter of the developed countries: B, C 

letter of the developing countries: A, D 

• Which age tree shows the highest natural accession? D 

• Are the following statements true or false? 

a) The age tree shows the composition of a country‟s population based on age and gender. I 

b) In case of age tree "B" the breakdown by sex within people under the age of 20 is nearly the same. I 

c) Age tree "A" represents an aging population. H 

b) task 

• Compare the age tree of the developed and the developing countries.Categorise the statements, which belong 

to the age tree of the developed countries and which belong to the age tree of the developing countries.Write 

the letter of the correct age tree before the correct statement. 
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Age tree „A” Age tree „B” 

2., 3., 5., 6., 7., 8., 10., 11. 1., 4., 9., 12. 

Statements: 

1. It is typical of the population of the developed countries. 

2. At birth life expectancy is low. 

3. There are a lot of new-born babies. 

4. Modern health care, high standard of living result in higher average life expectancy. 

5. The rate of those people who are able to work is growing. 

6. The age tree of our country was like this around 1900. 

7. Significant social tasks are education and creating workplaces. 

8. The age tree of the second demographic phase. 

9. In case of the age group 40 there can be seen a plussage in female population. 

10. Even 15-20 years later the number of new-born babies will be significant. 

11. For example the age tree of Kenya and India is like this. 

12. The significant part of the economic income is spent on pension and on nursing the old. 

c) task 

• Give examples (3-3) of countries where the above seen age trees can be drawn to describe their population. 

2.8.3. Categorisation example 3. The Fukushima nuclear power plant accident 

On 11 March, 2011 at 14:46 local time (6:46 CET) the destructive effects of the earthquake and the following 

tidal waves taken place in the Fukushima Daiichi nuclear power plant started the series of serious nuclear 

breakdowns and accidents. (Origo.hu/hírek) 

a) task 

• Read the statements carefully about the nuclear power plant accident. 

Statements: 

1. On the days after the accident the situation escalated at a rapid pace. 

2. At 14:46 local time the northeastern part of Japan was struck by an earthquake. 

3. Due to the damage to the reactors great amount of pollutants got out in the environment. 

4. During the evacuation of the local people those affected were informed late or inadequately. 

5. On 6 September the Japanese Industry Minister announced that Japan would give up nuclear energy 

gradually. 

6. On 5 December radioactive water got into the ocean again. 

7. Due to the earthquake under the sea 15- metre tidal wave reaches the eastern coasts of Japan. 
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8. According to a survey more than 60% the Japanese population are not satisfied with the government program 

dealing with the crisis. 

9. In April, 2012 the affected area was struck by another earthquake. People working there were evacuated by 

way of precaution. 

10. The amount of radioactive iodine got into the sea reached 4385 times the legal level. 

11. The Fire Brigade of Tokyo lets water in the reactor unit number 3 with water-spout. 

12. The explosions were caused by the detonating gas generated when the zirconium cover of the 

overheated heating elements contacted with water. 

13. After the accident the inhabitants nearby were evacuated in the district of 10 km and then 20 kms. 

14. The domestic animals were left behind in the zone of the evacuation. 

15. Because of the high level of radiation heating works were suspended and the area of the nuclear power 

plant was evacuated. 

16. The smoke rising from the reactor unit 4 could be seen even in satellite pictures. 

17. The radioactive substances coming out of the nuclear power plant polluted the area in 10 km distance. 

18. The government committee marked human irresponsibility as the main cause of the accident. 

19. The tidal wave caused by the earthquake under the sea did serious damage to the equipment of the 

nuclear power plant. 

20. The government supervising authority underestimated the risks and believed the myth of nuclear safety 

therefore basic safety measures were not taken. 

21. Electric energy supply could be carried out for a short time with diesel generators being installed in 

case of emergency. 

22. Owing to containment damage the ground, the underground water as well as the sea water got directly 

polluted. 

23. Radioactive substances in the air were spread over the mainland and the ocean by the wind. 

24. The helicopter of the Self-Defence Forces carried and poured sea water on the reactor unit number 3 

but the strong wind dispersed the water. 

25. Emperor Akihito encourages to improve disaster management skill. 

26. The amount of funds previously allocated to prevent the disaster was increased by the government. 

27. 150 thousand displaced people from Fukushima have been living in temporary shelters even up to the 

present. 

28. Less than one fifth of the decontamination work was accomplished within 2 years. 

29. The contamination of the sea and the soil has hindered local agriculture and fishing to a considerable 

extent. 

30. The disaster was the result of collusion of the government, the legislation and Tepco. 

b) task 

• Divide the statements into 3 groups. 1. Statements describing causes, 2. Statements describing effects 3. 

Statements describing measures. 

c) task 
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• Discussing with your mates divide the statements into further groups using the questions given below. 

Keys to categorisation example 3. 

b) task 

Statements describing causes: 2,7,18,20,30, 

Statements describing effects: 1,3,6,8,10,16,17,19,22,23,27,29, 

Statements describing measures: 4,5,9,11,13,14,15,21,24,25,26,28, 

c) task 

What are the dangers of the nuclear power plant accident? 3,6,10,17,22,23, 

What human factors influenced the accident? 4,8,18,20,30, 

How does the accident in Fukushima influence power generation conception in the future in Japan? 5 

2.9. 13. Analysing photos 

Textbooks are full of photos. In textbooks photos are usually used as illustrations but sometimes their only 

function is to interrupt texts and make the book more colourful. 

The new century demands visuality, the skills of reading and seeing in the widest sense. We live in a highly 

visual society surrounded by television, cinema, billboards and magazine pictures and we are obliged to help our 

students find out information coming from the media. 

The strategy of analysing photos is used if 

• we would like our students to observe photos much more carefully and they can see more than what is 

actually seen and they notice the point; 

• we would like our students to be able to see behind the actual things and they can detect connection between 

the visible information and the already familiar information; 

• We would like our students to start to consider and build up theories concerning what they can see in the 

photos. 

It can involve questions like: What happened previously? What happened after that? Why were the people there 

and how the place has become as it is now? 

Preparation 

We collect photos regarding the topic given. Own photos can also be used or photos from the Internet. Let‟s 

write some sentences about the photos. In order to tune in to the photos let‟s encourage the way of thinking 

which reveals what can be seen in the photos and what the limits of lens are.  What did the photographer think 

about?What did those people think who were photographed? What could be the effect of the photo? 

Let‟s print the photos in enlarged size. It is practical to hang them on the wall in order to motivate children to go 

there and keep looking at the photos. 

Instructions 

Let‟s give the descriptions of photos to the children. Ask students to walk around the classroom as they like it 

and complete the received description. 

2.9.1.  Analysing photos example 1 Recycling plastic bottles 

Photo 1: There is a large amount of plastic rubbish not only due to consuming soft drink but also because of 

using other products. 
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photo 10: Soft drink plastic bottles 

photo 2: Selective rubbish bins make it possible to separate plastic rubbish from the others. 

 

photo 11: Containers for selective waste collection 

photo 3: The selective rubbish collecting vehicle collects rubbish separately by rubbish fractions, while in the 

system where the vehicle goes from house to house the rubbish is collected together and selected in bale halls. 

The collected rubbish is selected by people. It is also a type of work to do. 
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photo 12: Selecting plastic bottles by colour 

photo 4: Huge plastic bale piles. What are they good for? Why are they put on each other? Altogether why to 

compress them? Rubbish in the bale units after being selected by fraction they are compressed. Bales are made 

of compressed PET, PE foil, HDPE bottle, tetrapack packaging rubbish. The crystalline, the blue and mixed 

PET bales are baled by colour. The bales made get to waste recovery companies. 

 

photo 13: Rubbish bale made of plastic bottles 

photo 5: Clean plastic scraps. Further plastic rubbish? 
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photo 14: Plastic chips 

photo 6:Plastic granulate. What is it made of? How is it made? 

 

photo 15: Plastic granulate 
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photo 7: Plastic bar or rather a plastic semi-finished product. What will be made of this? 

 

photo 16: Plastic bars 

photo 8: The flow chart of selectively collected plastic rubbish 
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photo 17: The flow chart of selectively collected plastic rubbish 

Task 

Let‟s see the film titled Product made from rubbish. (film 4) 

• What thoughts did the film generate in you? 
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• Hogyan lehetne csökkenteni a műanyag hulladékok keletkezését ?How can the formation of plastic rubbish be 

reduced? 

2.9.2. Analysing photos example 2 : Symptoms of overconsumption 

"The Earth to a certain extent really behaves like being our mother. Whatever we do with it, it forgives us. But 

recently we perform such extreme destruction in nature that it cannot be left unanswered... It is clear what it is 

about, isn‟t it? Nature has its own limits." (Tenzin Gjaco, Dalai Lama 14) 

The "global consumer level" – 27% of the world‟s population that is 1.7 bn people – consume more than 80% of 

the world‟s natural resources, ... our welfare is ensured by the damage done to 4.7 bn people : „ 

...if everybody consumed on this average level, there would be 4 Earths needed to meet claims! ... But we have 

only one Earth. (Erzsébet Gergely) 

photo1: Deforestation. Deforestation is getting faster worldwide due to logging, extension of agricultural areas, 

increase of urbanisation. Burning tropical rainforests leads to ecological catastrophe not only in the affected area 

but the released carbon dioxide contributes significantly to the crisis of global warming. 

 

photo 18: Deforestation 

Photo 2-5: The Amazon area (Source: Google Earth) 
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photo 19: GoogleEarth satellite photo of the Amazon basin 1 

 

photo 20: GoogleEarth satellite photo of the Amazon basin 2 
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photo 21: GoogleEarth satellite photo of the Amazon basin 3 

Photo 6 : Deforestation 

 

photo 22: The focus of deforestation on Earth 

film 5: The effects of the South American soya bean production http://feedingfactoryfarms.org/index.php?id=66 

 http://feedingfactoryfarms.org/assets/media/killing_fields_HU.mov  

Task 

• What processes and tendencies are the photos and the video about? 

• What is the rate of forest supplant? 

http://feedingfactoryfarms.org/assets/media/killing_fields_HU.mov
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• What is the role of forests in preserving ecological balance on Earth? Use your acquired knowledge. 

• What is the responsibility of local politics for "transforming" these areas? Use your acquired knowledge. 

• What is the purpose of deforestation? 

Key 

• Deforestations are continuous affecting bigger and bigger areas not only the tropics. 

• In the areas of tropical rainforests – according to the photos – there are huge injuries on the "lungs" of Earth. 

• Transforming carbon dioxide into oxygen, ensuring habitats, control pollutants and dust, harden soil... 

• Governments of those developing countries with indebtedness often sell their natural properties, treasures – 

such as their forests – to the developed world so that they try to solve the condition of their country as well as 

ensuring their own support this way. For example the President of Brazil "stabilised" the financial condition 

of the country with soya bean plantations. 

• Film: Devastating soya fields: the road from rainforest destruction to the European animal factories 

Few people are aware of the fact that a hidden devastating connection links the extensive farming of the 

European Union and the forests of South America, where the wildlife is destroyed and the climate change is 

increasing because of soya bean plantations. Becuase of the soya bean grown due to ensure feeding poultry, 

cows and pigs the area of soya plantation is more than 11 million hectares which is the same size as the total of 

cultivatable ploughed field in Germany. Furthermore the demand towards this type of field is getting bigger and 

bigger. 

The territories needed for soya bean plantations are getting available by the fact that thousands of people are 

forced to leave their field so they cannot grow their own food. Natives are dragged away and the forests are 

destroyed. 

The majority of soya grown on the soya plantations are genetically modified and it requires a large amount of 

insecticide to be used which pollute the provincial communities, the water sources and the natural environment. 

In the meantime in Europe smaller farms gradually lose the battle with big companies. 

Our revolutionary film reveals the effects of the South American soya production which supports the European 

large-scale farms. This campaign can give hope to those people to break out who got involved in this 

devastating process unintentionally. 

"The doctor paid a visit to examine Silvino and stated that my son was poisoned with dangerous, toxic 

chemicals. I was crying, I was desperately crying. Silvino could not walk and in the end he completely became 

paralysed. He died at 3 p.m. he colud not keep going." (Petrona Villasboa, Silvino Talavera‟s mother, Paraguay) 

2.9.3. Analysing photos example 3: Natural catastrophes 

The elements of nature can cause damage and catastrophe to humanity in a great deal. They can be spontaneous 

events but there are such negative effects that are the consequences of activities by mankind. Just think of the 

floods caused by river control or the global warming caused by environmetal pollution. 

Task 

• Look at the displayed photos and answer the following questions. 

• How do these phenomena come into being? 

• Can they be prevented? 

• What are the consequences? Concerning people? Nature? Society? The future generation? 
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photo 1: Volcanic eruption. Not only the hot lava flood but the toxic gases in the air are also dangerous for the 

people and their physical environment. The volcanic ash in the air caused by the eruption hinders air transport 

and satellite telecommunications. It can also contribute to increasing greenhouse effect. 

 

photo 23: The eruption of the volcano Merapi 

photo 2: Earthquake. Warning in time can save lives. 
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photo 24: Earthquake in Japan 

photo 3-4: Tsunami in Japan on 11 March, 2011 after an 8.9 magnitude earthquake 

 

photo 25: Catastrophe caused by a tsunami in Japan on 11 March, 2011 
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photo 26: Catastrophe caused by a tsunami and an earthquake in Japan on 11 March, 2011 

Source: 

Photo 5-7: Flood 

Dikes broken down. Floods in Central Europe (Katalin Kenessei 07. 06. 2013) 

Since 2002 it is clear that Central Europe has to face the biggest flood, in lots of areas hunderds year old records 

are broken. While in Prague spare beds are offered for those fellows who got into trouble, in Leipzig and 

Dresden those who save others by car can meet unfavourable conditions as despite the flood they are fined by 

mobile parking control devices. So far there has been serious damage in four countries, the flood heading 

towards Hungary has had at least 12 victims until stop-press. 
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photo 27: Flood in the Czech Republic in summer 2013 

The oldest trader of the motorbike Simson in Germany has also been flooded. Since 1971 in Wilkau-Hasslau 

Harry Windisch has been selling the motorbikes popular even in Hungary manufactured in the German 

Democratic Republic (GDR). Since the opening of the business the shop has been flooded three times now. "It 

wouldn‟t have happened if the flood-prevention wall was ready" – says Mr Windisch. The wall ends a few 

metres from his shop and it has not been finished because local people protested against building it several 

times. 
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photo 28: Flood in Germany in summer 2013 

Flood with sixteen victims took place on 23 August 2005. It was one of the biggest nataural catastrophes in 

Udvarhelyszék. 

 

photo 29: Flood in Székelyudvarhely in summer 2005 

Photo 7 Hailstorm. 

Supercell next to Sopron. It is assumed that a supercell enetred the country from northwest and ice was falling 

fom that. "Unfortunately, the vegetation could not be saved whether it was a vegetable garden, trees or any other 

plants. More people reported that the hail had broken windows as well." (Rita Kurunczi, Gergő Cséki, 04 May 

2013) 

 

photo 30: Hailstorm in Sopron in May 2013 
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photo 31: Hailstorm in Sopron in May 2013 

The examples demonstrated encourage students to have a much closer look at the photos and reveal connection 

between the photo and the information they are already familiar with and find out the reasons for taking the 

photos. If we would like to extend the use of this strategy, a collection of photos is needed. 

Further ideas for using photos 

Creating stories. Each pair in the class should skim 4 or 8 photos. We have to choose the photos properly and 

we have to give some guidelines. The task is to order the photos by making up a chain of events or explaining 

something. 

Making contact. Each individual student or those working in pairs are given a photocopy ordered in a way that 

there is a blank part for creating a picture. The task is to find connection between what can be seen and what 

they have already learnt in that subject matter and other subject matters. 

2.10. Summary 

In our material we strove to create skills in our students with the help of the examples demonstrated. Instead of 

conveying less knowledge our goal was to pay more attention to improve skills and to evolve the skill of 

forming opinion. 

We intended to make the examples shown so that in the questions and the answers the problems of everyday life 

get into the focus. 

Using the demonstrated strategies it can accelerate sustainability and environmental risk awareness so that our 

students can find their place in the society and contribute to its development. 

Special bibliography 

David Leat 1998. Thinking Through Geography. Cambridge: Chris Kington, 1998, 176 pp, 
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2.10.1. Photos 

photo 1: Virtual ideal photo of an eco farm Source: http://www.tanyasicsirke.hu/ 

photo 2: Chicken brooder http://magyarasztal.blog.hu/2009/03/17/brojler_avagy_a_legendas_luficsirke_5 

Source: 

photo 3: The Fukushima Nuclear Power Plant accident on 11. 03. 2011 

http://hetek.hu/fokusz/201103/terjed_a_sugarvesz 

Source: 

photo 4: Low water level of lake Balaton Source: 

http://www.felsofokon.hu/sites/default/files/users/saso63/images/o-a-balaton-28694.jpg 

photo 5: The decrease of annual rainfall 1960-2009 Source: OMSZ 

photo 6: The degree of warming in Hungary in the last 111 years. Source: OMSZ 

photo 7: The long-term average rainfall in terms of percentage Source: OMSZ 

photo 8: Periodic rainfall in terms of long-term average percentage Source: OMSZ 

photo 9: Rainforest in Costa Rica. A photo by the author 

photo 10: Soft drink plastic bottles Source: http://energiaoldal.hu/elfogadjak-a-szabalyos-hulladekhasznositasi-

igazolasokat/ 

photo 11: Containers for selective waste collection Source: http://www.fehergyarmat.hu/szelektiv.jpg 

photo 12: Selecting plastic bottles by colour. Source: http://qz.com/82640/china-doesnt-want-your-trash-

anymore-and-that-could-spell-big-trouble-for-american-cities/ 

photo 13: Rubbish bales made of plastic bottles. Source: http://vpkozuzem.hu/site/node/41 

photo 14: Plastic chips. Source: http://http://www.zemonline.hu/index.php/dimag/zold-energetika-magazin 

photo 15: Plastic granulate Source: http://pandhplast.hu/ 

photo 16: Plastic bars http://www.gyartastrend.hu/gepgyartas/cikk/kreativ_szabadsag_tervezoknek 

Source: 

photo 17: The flow chart of selectively collected plastic waste 

http://hulladekboltermek.hu//gallery/Folyamatabrak/image_4.html 

Source: 

photo 18: Erdőirtás Deforestation Source: http://www.alternativenergia.hu/wp-

content/uploads/2009/11/amazon_deforestationthumbnail.jpg 

photo 19: GoogleEarth satellite photo of the Amazon basin 1. 

photo 20: GoogleEarth satellite photo of the Amazon basin 2. 

photo 21: GoogleEarth satellite photo of the Amazon basin 3. 

photo 22: The focus of deforestation on Earthhttp://www.millenniumassessment.org/en/GraphicResources.html# 

Source: 

23. photo: The eruption of the volcano Merapi. Source: http://www.idokep.hu/hirek/kitort-a-merapi 

http://www.tanyasicsirke.hu/
http://magyarasztal.blog.hu/2009/03/17/brojler_avagy_a_legendas_luficsirke_5
http://hetek.hu/fokusz/201103/terjed_a_sugarvesz
http://www.felsofokon.hu/sites/default/files/users/saso63/images/o-a-balaton-28694.jpg
http://energiaoldal.hu/elfogadjak-a-szabalyos-hulladekhasznositasi-igazolasokat/
http://energiaoldal.hu/elfogadjak-a-szabalyos-hulladekhasznositasi-igazolasokat/
http://www.fehergyarmat.hu/szelektiv.jpg
http://qz.com/82640/china-doesnt-want-your-trash-anymore-and-that-could-spell-big-trouble-for-american-cities/
http://qz.com/82640/china-doesnt-want-your-trash-anymore-and-that-could-spell-big-trouble-for-american-cities/
http://vpkozuzem.hu/site/node/41
http://www.zemonline.hu/index.php/dimag/zold-energetika-magazin
http://pandhplast.hu/
http://www.gyartastrend.hu/gepgyartas/cikk/kreativ_szabadsag_tervezoknek
http://hulladekboltermek.hu/gallery/Folyamatabrak/image_4.html
http://www.alternativenergia.hu/wp-content/uploads/2009/11/amazon_deforestationthumbnail.jpg
http://www.alternativenergia.hu/wp-content/uploads/2009/11/amazon_deforestationthumbnail.jpg
http://www.millenniumassessment.org/en/GraphicResources.html
http://www.idokep.hu/hirek/kitort-a-merapi
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photo 24: Earthquake in Japan. Source: http://www.vjm.hu/vilag/az-idobeni-figyelmeztetes-embereleteket-

menthet/7412/ 

photo 25: Catastrophe caused by a tsunami in Japan on 11 March, 2011 

http://radioadelaidebreakfast.wordpress.com/2011/03/15/ 

Source: 

photo 26: Catastrophe caused by a tsunami and an earthquake in Japan on 11 March, 2011 . 

http://hvg.hu/nagyitas.fotogaleria/39 

Source: 

photo 27: Flood in the Czech Republic in summer 2013. Source: http://hetek.hu/kulfold/201306/bedolt_gatak 

photo28: Flood in Germany in summer 2013 Source: http://hetek.hu/kulfold/201306/bedolt_gatak 

photo 29: Flood in Székelyudvarhely in summer 2005. Source: http://uh.ro/itthon/tarsadalom/14596-nyolc-eve-

tortent-a-szekelyfoldi-arviz 

photo 30: Hailstorm in Sopron in May 2013. Source: http://www.idokep.hu/hirek/szupercella-haladt-at-

sopronon 

photo 31: Hailstorm in Sopron in May 2013. Source: http://www.idokep.hu/hirek/szupercella-haladt-at-

sopronon 

2.10.2. Films 

film 1: Modelling acid rain in experimental circumstances. http://www.youtube.com/watch?v=0bkEzaFhFvo 

Source: 

film 2: The fluctuation of the water level of lake Balaton. http://www.furedtv.hu/?p=videok&anyagid=2738 

Source: 

film 3: Global forest destruction.http://www.nasa.gov/content/goddard/nasa-usgs-landsat-data-yield-best-view-

to-date-of-global-forest-losses-gains/#.Usme57SaaOh 

Source: 

film 4: Product made from rubbish. Source: 

http://kornyezetineveles.hulladekboltermek.hu/kreativ_anyagok/hulladekbol_termek_film/) 

film 5: The effects of the South American soy bean productionSource: 

http://feedingfactoryfarms.org/index.php?id=66 

3. IDEAS AND PRACTICES FOR EDUCATION OF AND 
BY CLIMATE CHANGE 

János Mika1,2, Ilona Pajtók-Tari1 

1Department of Geography, Eszterházy College, Eger, Hungary,2Hungarian Meteorological Service, Budapest, 

Hungary 

mikaj@ektf.hu, pajtokil@ektf.hu 

ABSTRACT Climate change and related aspects are of concern even for the youngest generation. This fact may 

be a good starting point to emphasise some related aspects of science and of society. Many aspects were just 

dead subjects for our pupils without this enhanced attention. Our study tackles two questions. Firstly, we briefly 

present how climate change is taught by our staff in the Eszterházy College for the students from BSc to PhD 

http://www.vjm.hu/vilag/az-idobeni-figyelmeztetes-embereleteket-menthet/7412/
http://www.vjm.hu/vilag/az-idobeni-figyelmeztetes-embereleteket-menthet/7412/
http://radioadelaidebreakfast.wordpress.com/2011/03/15/
http://hvg.hu/nagyitas.fotogaleria/39
http://hetek.hu/kulfold/201306/bedolt_gatak
http://hetek.hu/kulfold/201306/bedolt_gatak
http://uh.ro/itthon/tarsadalom/14596-nyolc-eve-tortent-a-szekelyfoldi-arviz
http://uh.ro/itthon/tarsadalom/14596-nyolc-eve-tortent-a-szekelyfoldi-arviz
http://www.idokep.hu/hirek/szupercella-haladt-at-sopronon
http://www.idokep.hu/hirek/szupercella-haladt-at-sopronon
http://www.idokep.hu/hirek/szupercella-haladt-at-sopronon
http://www.idokep.hu/hirek/szupercella-haladt-at-sopronon
http://www.youtube.com/watch?v=0bkEzaFhFvo
http://www.furedtv.hu/?p=videok&anyagid=2738
http://www.nasa.gov/content/goddard/nasa-usgs-landsat-data-yield-best-view-to-date-of-global-forest-losses-gains/#.Usme57SaaOh
http://www.nasa.gov/content/goddard/nasa-usgs-landsat-data-yield-best-view-to-date-of-global-forest-losses-gains/#.Usme57SaaOh
http://feedingfactoryfarms.org/index.php?id=66
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levels, in selected primary and secondary schools based on our presentations and supplementary tools for 

teachers of geography and also via internet, mediated by the GEOGRAPHY nEtQUIPMENT. Secondly, we 

present how climate change can support other goals of education. In this group we mention useful knowledge on 

adequate treatment extreme weather and also the ways of low-carbon ways of life which are better to know in 

practice but which can also be effectively disseminated by school environments. Possibilities to teach various 

topics of geography are already demonstrated in more detail. The paper is terminated by a list of possibilities to 

use climate change to develop the various key competences defined by the Hungarian National Curricula, based 

on the European recommendations. 

Key words:   climate change, education, geography,    e-learning,  weather extremes, low-carbon life, 

competences 

3.1. INTRODUCTION 

Climate change is an exciting scientific and practical challenge of our era. Acting today in this regards yields 

positive results for the next generation. This is why young generation should also be involved into these pieces 

of knowledge to motivate them for contributing to focused response of society in mitigation of the changes and 

in adaptation to them. In preparation of these tasks geography undertakes a key role from among education 

subjects. 

Department of Geography at the Eszterhazy Karoly College located in Eger, Hungary, tries to take its due part 

from this discussion among the generations. This activity has already been realised by widening of its existing 

Geography (BSc) and Teacher of Geography (MA) curricula. Two further ways of higher education have 

recently been elaborated and forwarded to the state authorities for consideration. They the Geographer program 

(MSc with „Risk and resource analyzer‟ & „Geographer of regional management‟ specialisations) and the 

Education Sciences program (PhD with „Environmental education and attitude shaping‟ subprogram). The first 

sub-chapter briefly demonstrates climate change related subjects of this level of education. Besides these, we 

also contribute to the primary and secondary school education by preparing teaching materials and by the e-

learning web-site, called GEOGRAPHICAL nEtQUIPMENT, collecting and displaying climate change 

information, as well. The next two sub-chapters characterises these activities. 

Leaving the activities for teaching „of climate change‟, the third chapter, with its three sub-chapters, deal with 

some aspects which realise education „by climate change‟. They are the adequate treatment extreme weather and 

also the ways of low-carbon ways of life. Both are becoming more and more general musts of our everyday life. 

Besides that geography, as a school subject can also gain profit from the wide interest in climate change and 

generally transparent results and debates around its statements. Besides demonstrating that fields of changes also 

remind us at the key geographical terms of zonality and continentality, we also present a table with much more 

aspect of geography which can be deepen by relating them to the climate changes. Finally, we provide a set of 

examples on using the climate issue for improving the so called key competences. 

Though science is still engaged with several questions to explain the past trends and with even more to project 

the future, there are some very likely statements which can be used as a basis for education of and by climate 

change. They are, at least, the following ones: 

• Anthropogenic origin of the recent global warming is very likely (i.e. >90 %, IPCC, 2007). No better news 

occurred ever since (The Copenhagen Diagnosis, 2009). 

• The warming should be as early as possible, but by all means before 2 K compared to the initial state to avoid 

unmanageable critical jumps. There are many opportunities for that but none of them is cheap or surely more 

effective, than the other ones. 

• Impacts of the changes vary regionally and the adaptation needs also regional research and planning. The 

extremes do not universally become more frequent, or more rapid, but we must gradually adjust our concepts 

and thresholds. 

The above statements may change from time to time, as science evolves. Climate change means a life-long 

challenge for teachers to be well informed when contacting the students. 

3.2. EDUCATION OF CC 

3.2.1. Climate change subjects in the College from BSc to PhD 
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In the followings we present the climate related subjects of our higher education. All subjects last one semester, 

which consists of 14 weeks between the examination periods. In the brackets below we also indicate the number 

of lessons per week. The first numbers stand for lectures, the second ones for seminars. 

Meteorology and climatology (BSc, 3+2). “Meteorology is physics of the atmosphere” we were learning and 

teaching it even a few decades ago. But, since then it became clear that chemical composition of the air is also 

changing and fluctuating. So, speaking either about state variables of the atmosphere or tasks of meteorology, 

one should consider the composition of the atmosphere, as well. Meteorology is organised into four branches 

during the course. One of them deals with state variables and phenomena, characterising the atmosphere mainly 

point-wise or in small area (viewing angle). The second sub-chapter deals with motion systems that contain and 

often determine those variables selected into the previous sub-chapter. The third sub-chapter covers both 

previous scales and sub-chapters, and lists the tools and tasks of Meteorology, i.e. observation and prediction. 

The fourth branch is climatology, including climate of the earth, introduction to local climates, including urban 

climatology. (Climate of Hungary is delivered in physical geography of the country, whereas climate change is 

included into the renewable energy sources at the BSc. level.) 

Renewable energy sources (BSc, 2+0). This topic became obligatory for everyone just recently. This is not 

about climate change though it is related to it, since mitigation of the changes requires low carbon energy 

sources. This is the subject where various alternatives of saving energy and of applying renewable energy 

sources can be presented for the students. It is also a key issue to clarify the relation and sometimes difference 

between renewable, potentially renewable and carbon-free sources of energy. Renewable sources exhibit good 

chance to be really carbon free and environment friendly from many other aspects, but they are still not 

synonyms of each other. The subject also deals with the opposite direction of the interaction i.e. with the 

question how the climate change affects the potential renewable energy sources. For the BSc. this is the last 

subject to remind the climate change, hence here some other economical and societal aspects of climate change 

are also tackled. 

The atmosphere as a risk and resource (MA and MSc, 2+0). By one level above the basic course on 

meteorology and climatology here we extend and select the topics of actual and long-term states of the 

atmosphere for the society according to the two aspects in the title. Climate change is a more or less known 

topic here, though in the process of transition to the Bologna system there are many students who have not heard 

about the topic. The topic is grouped into three main sections: 

• Atmospheric motion systems, their characteristic space and time scales. 

• The atmosphere as a resource, e.g. for the water resources, natural and managed vegetation, transport, 

construction and human life. 

• The atmosphere as a source of various risks. Types of risks related to the physical state of the atmosphere in 

descending order of their space and time scales. 

Climate change, impacts and responses (MA and MSc, 2+0). Climate of the earth has never been constant. The 

shorter or longer time changes and fluctuations lead to changes in state of the geographical skin, or, with its 

more recent and frequent name, the environment, i.e. a fourth sub-chapter, besides the existing three ones, i.e. 

past, present and future climates. The content of the course in more details (than in case of the other subjects): 

(i) Natural and anthropogenic factors of climate change. Changes in composition of the atmosphere: 

greenhouse gases, aerosol particles, ozone. Further natural anthropogenic forcing factors. Empirical evidences 

of the climate change. Components of the climate system, its forced and free variability, space- and time scales 

of the changes. Evidences of human origin of the changes. Greenhouse-gas emission scenaria. Global climate 

models. Global and regional climate scenaria, sources of uncertainty. Forecasts the global mean temperature: ice 

age, or monotonous warming? Projecting the regional features of climate change. Tendencies in meteorological 

extremes in Hungary and other regions of the World. (ii) Impacts on natural ecosystems. Sensitivity and 

vulnerability. Effects of the expected changes on the sea-level and the sea-ice extent. Sea-shore systems and low 

laying areas. Effects on fresh water resources. Changes in productivity and quality of living ecosystems due to 

climate changes. Changes in food and fibre resource availability, and in forest development. Effects on human 

beings and their settlements. Direct effects on human health. Highlighted effects and vulnerabilities in Hungary, 

Europe and in the other continents. (iii) Industrial and public emission. Components of the greenhouse gas 

emission of the World in the various economical sectors and geographical regions. Long-term sources of the 

energy production and transportation. Possibilities of living houses, public buildings and industrial complexes to 

reduce the emission. Emission of the agriculture and forestry. Modernisation of the waste management. Geo-
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political considerations and constraints. Potential geo-engineering possibilities. Role of the individuals in 

climate protection. 

Elaboration and utilisation of data from satellite remote sensing (MA and MSc  2+0 ). Teachers of geography 

ought to know about everything which is related to his or her profession in the real life. This is especially true 

for the devices where either the factual knowledge or the interdisciplinary relations can well be emphasized. 

From both points of view the satellite imagery and processing is such a tool. Faculty of Natural Sciences of 

Eszterházy Károly College installed a satellite receiver to use the satellite images of EUMETSAT in October 

2010. The course, also available for prospective teachers of mathematics, informatics and, in the future, of 

biology, is separated into two parts. Technical tools of reception, processing and archiving, together with 

multivariate statistical tools represent the elaboration of the information. The second part is the utilisation, i.e. 

the possibilities of using satellites in meteorology, hydrology, agriculture, geomorphology and social geography. 

In the examinations one may chose from among these two aspects. 

Urban climate and air quality (MSc,  0+2). This course will be available for the ‗Geographer of regional 

management‟ specialisation, only. In the form of seminars and field-works the students get acquainted with the 

programs of operational air pollution sites, features of mobile air-pollution and urban climate observing devices. 

Theoretical part of the seminar elaborates recent knowledge on various risks of air pollution and urban heat 

island effect. Health aspects of both urban stress sources are also tackled in detail. Another geographical 

specifics, the valley effect on pollution, urban climate and rainfall drainage problems are also core components 

of the course. 

Geographical, environmental and educational aspects of climate change  (PhD, 2+0). This course deals with 

both aspects of the present paper: Climate change as a topic to deal with or to learn (teach) and as a motivation 

to achieve other pedagogical targets. This course has not been tried by now, so the only thing is to establish that 

the proportion between the two aspects will depend on the interest of majority of the PhD students. 

3.3. PRO RENOVANDA AND EXPRIENCES 

The other way to help the common education is the representation of the information belonging to climate 

change and life change, for which we gained the sponsorship of Foundation Pro Renovanda Culture Hungariae. 

The aim of this project is to assemble, test and publish two connected tools for education, which help the 

students in the primary and secondary schools to learn more about the climate change, to elaborate the 

environmentally aware behaviour and also the rational behaviour to be attested on the time of the meteorological 

extremes at the same time. This aim was accomplished by four teachers of the College, and the tools are tried by 

the secondary grammar school in Eger. The program consists of a device from educational content, one 

motivating unit for the pupils and a prepared knowledge indicator. A new educational module has been 

prepared, which can be figured flexible according to the local demand and possibilities. According to our 

intention, we would like to use it not only in the classrooms, but also as a tool for epochal education, project 

weeks, facultative lessons, or in „forest schools‟. The content elements are the science of climate change (40 

slides); the reduction of the greenhouse gas emission (35 slides), the impacts climate change (26 slides) and an 

additional source of more information proportionally selected from the three above aspects („for young 

researchers‟: 42 slides). 

The first experiences with the prepared study equipment are gained in two schools of Hungary. The 

measurement tool, i.e. series of control questions, was elaborated, and the experiences of the first tests 

(altogether over 100 pupils) were collected. The two important conclusions by now are that (i) the children (11-

17 years) are very much interested in the course and (ii) the equipment needs 5-9 lessons for the understanding 

and imprinting. 

3.3.1. Extension of the „GEOGRAPHY nEtQUIPMENT” by climate related topics 

‟‟GEOGRAPHY nEtQUIPMENT‖ is a multimedia, internet service provided by the given homepage 

(http://http://netquip.ektf.hu/)(see Pajtók-Tari, 2011 in the present volume). Its main objective is to convey 

structured information to teachers and pupils, as well as, professors and students of geography. The English 

version is available from the same entry. In 2009 we started to upload the climate contents, too. In addition to 

the division by the climate history (past, present and future), we created a fourth subsection to demonstrate the 

climate impacts, and also the responses by the society. This addition is listed in Table 1. 

Table 1. The climate topic in the GEOGRAPHY nEtQUIPMENT 
 

http://netszkozkeszlet.ektf.hu/
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• Climate of the Past 

Precambrian&Palaeozoic (4.6 billion - 230 million yrs) 

Mesozoic & Tertiary (230 million - 2.4 million years) 

Pleistocene (2.4 million – 10 thousand years) 

Holocene (from 10 th years BP until Present Time) 

• Climate of the Future 

Changes in climate forcing and radiation balance 

Observed changes of climate 

Modelling and understanding the climate system 

Global and regional predictions (scenarios) 

• Climate of the Present 

Climate, climate forming factors 

Climate of the Earth 

Climate of Hungary: averages and extremities 

Topo- and microclimates 

• Climate impacts and response activities 

Adaptation of Nature and Society to actual climate 

Impact & adaptation challenges of climate change 

Conditions and agenda to mitigate climate change 

Impacts and responses in Hungary 

3.4. EDUCATION BY CC 

The climate change subject provides good opportunity to present the related problems of the environment, 

stemmed from the same anthropogenic over-consumption of the natural resources. This last subject claims for 

integration of these moments into long-term tasks for the whole society. There are two aspects which can not be 

expressed in detail due to space limitations, but which are important connections between school and everyday 

life. They are (i) the intelligent adaptation to weather, as ever-changing risk and resource for everyone and 

everywhere; and (ii) the energy-conserving way of life in our homes, including motivations for using renewable 

energy. Both topics are good examples on those cases when fresh knowledge of the youngsters can guide the 

elder generation. (One should note, however, that the weather extremes are not direct consequences of climate 

change.) 

3.4.1. Education of geography 

Zonal and continental differences are obvious features of our present climate. They reflect different physical 

characteristics of the solar radiation and heat capacity of various domains of the climate system. Are these 

differences markedly reflected by the patterns of past and future climate changes, too? The answers to this 

question are illustrated by seasonal changes of temperature and precipitation in Figure 3, taken from the IPCC 

WG-I (2007) Report. They are averaged for all available models, i.e. they are results of pure physics. As such, 

they are concentrated illustrations of several phenomena used in physical geography. Analysis of these changes 

is an impressive tool to demonstrate zonality and continentality, these key aspects in education of physical 

geography. These key aspects of geography are: 

• Zonality of the changes, clearly seen both in temperature and precipitation. The strongest changes near the 

pole are characteristic features of the changes due to the ice/snow–albedo feedback changes. The belts of 

precipitation changes, due to circulation reasons, are also present in the differences of both variables and 

seasons. However, combined effects of these variables on runoff or soil moisture changes are already 

influenced by effects of non-zonal topography and soil taxonomy. 

• Continentality is seen both in the faster changes of the temperature over the continents, and in the slower 

changes on the west coasts. In the precipitation fields, this term is seen in the summer half year of both 

hemispheres as a disturbance of the zonal structures. Another feature of continentality is that the Northern 

Hemisphere, covered by continents to larger extent, warms faster parallel to the global changes. 
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Figure 1. Model-mean changes of temperature (warming) and precipitation (different signs). 

Table 2. Teaching geography by climate change: selected topics and considerations. 
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Phenomenon/process Broader topic Reason for emphasis Relation to climate 

Rea-arrangement of population 

distribution. Migration, over-

population conflicts. 

Population 

Geography 
Requirements to sustain in a 

region, correlation of 

population and natural 

resources. 

Critical changes, e.g. 

desertification, loss of 

Himalaya glaciers. 

Transformation of the 

settlements. Over-population in 

the mega-cities. 

Settlement 

Geography 
Requirements to establish and 

to sustain a settlement. 
Cross-cutting of 

climate warming and 

overpopulation. 

Polar ecosystem reduction 

Sea-level (volume) rise 

Changes in flooding frequency 

Loss of drinking water in the 

Himalaya region 

Hydrology (Hydro-

geography) 
Vulnerability of sea-ice and 

mountain glaciers. Processes 

to influence the sea level. 

Climatic & other causes of 

flood. 

Warming fast at the 

poles. Expansion, melt 

of pack ice. 

More intense rains, 

heat-waves. 

Shift of vegetation zones; 

extinction of species, expansion 

of other species. Expansion or 

reduction of the wet ecosystems. 

Biogeography Importance to retain the 

present biodiversity. 

Possibilities and limitations of 

the vegetation to adapt. 

Regional climate 

changes, reminding to 

shift of climate zones. 

Spontaneous and managed 

adaptation to the climate 

changes, possible modification 

of its extremes. 

Occurrence of new pests. 

Agricultural 

Geography 
Possibilities & limits of 

biological adaptation. Effect 

of environment on the 

competition among the 

species. Adaptation by plant 

breeding. 

Slow changes, but 

changes in extreme 

events. 

Economic effect of the climate 

changes: costs of adaptation and 

mitigation. 

Economic 

Geography 
Showing the costs (and 

incomes) of selected key 

economical activities. 

Slow changes, but 

changes in extreme 

events. 

Changes in water, road- and rail 

connections partly related to 

primary (drying) and secondary 

(settlement structuring) reasons. 

Transportation 

Geography 
Factors determining water-, 

road or rail connection 

(including the environmental 

conditions, as well). 

Consequences of 

climate change in water 

levels, their stability 

and on population. 

Lack of food and water, poverty, 

epidemic 
Social Geography Existence and geographical 

distribution of poverty, 

famine, thirst and epidemic. 

Slow changes, but 

changes in extreme 

events. 

Physical changes of the natural 

surfaces 
Geology Rock disintegration in the 

process of weathering (rain, 

ice, wind, temperature) 

Extreme weather 

conditions, likely more 

intense with warming. 

Soil erosion 

Slow shift of the zonal and non-

zonal soil types 

Pedology (Soil 

Geography) 
Process and consequences of 

soil degradation. 
Intensive rains, likely 

more frequent with the 

warming. 

3.4.2. Developing the key competences 
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Development of the nine key competences, established by the National Core Curriculum (NCC, 2007), is a 

parallel and identically important goal of education. Table 3 provides a first approach list on the possibilities to 

improve these competences by using the events, explanations and attitudes related to climate changes. The 

authors of the study just recommend the reader to try some of these possibilities. 

Table 3: Climate change to improve the key competences (NCC, 2007): examples 
 

Key competence (KC) Example of using climate change to develop the 

KC 

Communication in the Mother Tongue 
  

  
• learn new words of climate, effect and responses 

Communication in Foreign Languages 
  

  
• find extra motivation in understanding the CC 

disputes 

Mathematical Competence 
  

  
• use CC as motivation to understand usefulness of 

math 

Competences in Natural Science 
  

  
• use CC to teach and integrate Natural Sciences 

Digital Competence 
  

  
• besides the Internet, compilations and calculations 

in CC 

Learning to learn 
  

  
• use CC as a fast developing topic to learn for 

learning 

Social and Civic Competences 
  

  
• weather extremes are good examples of cooperation 

Sense of Initiative and Entrepreneurship 
  

  
• renewable- and low-carbon industry are good 

examples 

Aesthetic and Artistic Awareness and Expression 
  

  
• nature itself provides picturesque examples in 

storms 

3.5. CONCLUSION 
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In the above Sections we tried to demonstrate how meteorological facts, together with Internet-based- and 

traditional efforts to introduce climate-related knowledge and attitudes into the curricula, could increase the 

interest of present students and prospective teachers towards this set of questions as a part of the sustainable 

development. Too many and too dangerous extreme events occur, even without any climate change. It is worth 

knowing them and their harm for the teachers, and also listening to the forecasts. The alternatives to limit the 

greenhouse gas emission are also worth knowing in the school and performing in live at home. A key possibility 

of is to use renewable energy even if the fossil forms are still available. Mankind overcame the stone-age before 

running out of stones! 
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Abstract. The study shows examples of using the climate change in teaching the selected phenomena, processes 

or problems of various school subjects of natural sciences, i.e. physics, chemistry, biology and geography. The 

structure of sections related to each of the four subjects is as follows. Objectives of each subject in public 

education are briefly characterized, together with giving the branches of the given subject. This is followed by a 

list of examples on how different phenomena of the given subjects can be emphasized by the climate related 

moments. Finally, a key figure reflecting broader relations of the given subject to climate are displayed and 

interpreted. The study ends with the special example of weathering which practically envelops all subjects of 

natural sciences. 

Keywords: climate change, physics, chemistry, biology, geography 

4.1. Introduction 

Climate change is one of the key questions of our environment. The co-authors tried to consider how this fact 

can be utilized in education of sciences. In the allotted space we tackle four school subjects of natural sciences, 

i.e. physics, chemistry, biology and geography. 

4.2. Physics enriched by the climate change 

The primary aim of physics, as school subject, is to make the pupils acquainted with the laws of physics and to 

learn the basic knowledge of physics. As physics is one of the fundamental sciences, with its well-structured 

special principles, its important role is also to prepare and establish the learning of the other natural sciences, as 

well. Formation of contemporary views in physics for the pupils may lead to understanding that all processes 

take place in space and need time. Physics covers wide scales from processes of the micro-world not seen by 

human eyes, towards the processes of stellar systems existing for milliards of years. 
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Pupils are helped to know the most important materials in the environment, their structure, main characteristics, 

their changes in time and variability in space. They should be able to compare and organise them among each 

other. They should also be able to connect these pieces of knowledge with other sciences, e.g. chemistry or 

biology. (NCC, 2007) 

The main branches of physics as science are listed in Figure 1, together with their brief description and a few 

examples. All the seven branches are reflected in the school subject curricula to some extent, but the latter two 

are rather difficult to understand even in the secondary school. 

This relates also to climate change which can only help to deepen the pupils‟ knowledge in the first five 

branches only. Table 1, below indicates a few possibilities to use climate related phenomena for this purpose.For 

example, melting and freezing, or the fast changes of temperature in the deserts are rather plausible processes, 

related to thermodynamics. Moreover, concern of our future environment and the recognition of the fact that its 

many problems are of planetary scale, make it possible to emphasise further planetary processes even if they are 

not closely related to the real causes of climate change. 

Radiation is the key to the greenhouse effect. But, what is the engine of the radiation, at all: The hydrogen-

helium transformation in the Sun? And, there is not only electromagnetic radiation, but also corpuscular ones. 

They also cause planetary-scale geophysical effects. 

 

Figure 1. Branches of physics with their subjects and examples. 

http://whs.wsd.wednet.edu/Faculty/Busse/MathHomePage/busseclasses/physics/studyguides/chapter1/ch1studyg

uide.html 

Table 1. Examples of physical phenomena related to climate with some explanations. 
 

Phenomenon/process Broader topic Reason for emphasis Relation to climate 

Melting and freezing Phase transitions Melting of the ice caps, 

increase of the sea-level. 
Global warming 

Temperature and its 

changes 
Thermal interactions Desertification Climate changes 

http://whs.wsd.wednet.edu/
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Effect of heat on water 

bodies 
Heat driven processes, 

heat expansion 
Habitat changes of 

water-born species with 

the climate changes 

Shifts of the belts during the 

climate changes 

Tidal phenomena Gravitational interaction, 

Kepler‟s laws, friction 
Slowing/fastening of the 

Earth rotation 
Shoving off Moon causes 

instability the rotation of the 

earth around its axis 

Solar radiation Interaction of the light 

with materials 
Effect of the ultra-violet 

radiation on living 

organisms. 

Diurnal changes in the climate 

zones 

Origin of the Solar 

radiation (H, He) 
Atomic physics One of the climate 

forcing factors. 
Effects of the radiation 

reaching the Earth surface. 

Particulate radiation to the 

Earth surface 
Magnetic interaction, 

effect of magnetic fields 

on translating charged 

particles 

Defending role of the 

earth magnetic shield 

from high-energy 

particles 

Changes in the spheres 

parallel to solar activity 

fluctuations (e.g. thickness of 

the thermosphere) 

Natural radioactivity Electromagnetic radiation Radioactive radiations Relation of Earth‟s internal 

heat and radioactivity. 

Absorption by the 

atmosphere at various 

wave-lengths 

Electromagnetic 

radiation, 

Burning 

Greenhouse effect Global warming 

Space-born images Artificial planets, 

meteorological satellites 
Monitoring of the 

climate changes. 
Changing climate zones. 

Circulation of the 

atmosphere and oceans 
Heat phenomena, 

transport of heat 
Climate stabilising role 

of the streams. 
Effect of the streams on local 

climates. 

Rotation and revolution of 

the Earth 
Rotation, revolution in 

circle 
Constant nature of the 

Earth total spin. 
Rotation of the seasons. 

Physics is not only a key part of the environment but also the source of our technical development. For example, 

the artificial satellites are the key tools to apply physics to observe physics in our environment. Within that, 

however, circulation of the atmosphere and the oceans is one of the most complicated processes, which are often 

not easy even to monitor from the space. 

Renewable forms of energy are one of the key solutions to achieve the above goal in the emission reduction. 

The teacher can demonstrate the origin and the main forms of renewable energy sources, giving the name of 

solar, wind- water-, biological and geothermal energy. Oceanic wave and sea-saw energy are also interesting 

since they are in the same phenomenon, but of different primary origin. 

A part of the renewable energy comes directly from the Suns Fusion. Another, main part comes indirectly 

through transformations in the atmosphere, as well as in the living biosphere. Another part of the energy comes 

from the Earth core, similarly to the fossil fuels. In this respect, oceanic sea-saw is of gravitational origin, 

whereas oceanic waves come simply from the wind energy, initiated by the solar fusion, at the beginning. So, 

renewable energy sources give the teacher a good opportunity to widen the thinking horizon of pupils. 

Let us leave physics with a scheme of the greenhouse effect, also indicated that the main science in the whole 

climate change issue is physics. Without the greenhouse effect of the atmosphere, the Earth‟s surface was -18 
oC, so by more than thirty degrees lower than in reality. This natural greenhouse effect allows the life in our 

Planet. This is important to emphasise. There is a symbolic comparison of the greenhouse effect with the 

temperature of human body: if it is not as high as ca 36.5 oC than the human body is suffering from cold. But if it 
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is more than 37 oC, the fever starts, also threatening the body. This is the case with the anthropogenic 

greenhouse effect, as well, leading to overheating of our planet. 

 

Figure 2. An example from the very heart of the greenhouse climate change: The effect of clouds on radiation 

balance. The origin of radiation in the different parts of the spectrum, physics of reflection, as well as optical 

properties of dense water clouds vs. thin ice crystals can be explained in details. 

4.3. Chemistry enriched by the climate change 

Chemistry is also a rather complex science, exhibiting various sub-topics and applications from different kinds 

of industry based on unique natural and even artificial materials, to the environment trying to get rid of these 

emitted contaminants. 

Aim and task of teaching chemistry is to make the pupils gradually acquire the necessary erudition and 

approach, making the educated people of the 21st century to understand the chemical features, effects, chemical 

phenomena relationships and interdependence of the materials, occurring in their environment, and to 

purposeful use of them in their everyday activities. 

Besides introducing the large variability of the existing materials on the Earth, it is also important to emphasize 

that there are a few simple organising principles, allowing us to understand this diversity of materials. It is 

important to reach that the pupils could recognise many relationships within nature and between nature 

(environment) and society. Chemistry, as a piece of natural sciences requests an active attitude to environment 

where their own observations, as well as mindful following of at least the electronic media for environment 

related news is a key target. Following these news, the responsible treatment of these chemical materials is also 

an important consequence of this activity. 

Contrary to the other subjects, Figure 3 indicates not the internal structure of the subject, but connections of 

chemistry to other aspects of sciences and, rather, the society. 
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Figure 3.    Relations of chemistry to other sciences and society.     http://www.csc.edu/sci/chemistry    / 

Chemical changes leading to, or at least modifying of, climate changes, are good bases to demonstrate various 

aspects of chemistry which were not attractive enough without its personal (mankind in danger) component. 

Hence the reactions and cycles of the various chemical components can expect enhanced interest from the 

pupils. 

Table 2 lists a few atmospheric chemistry phenomena that are useful to be mentioned in classroom lessons of 

chemistry. For example in line 3, solid air contaminants, the teacher may stop for a while dealing with these 

unpleasant dangerous components. Besides the gases, causing and increasing the greenhouse effect there are 

also aerosol components. (The whole atmosphere is an aerosol, in the strict chemical terminology.) 

Table 2. Examples of chemical phenomena related to climate with some explanations. 
 

Phenomenon/Process Broader topic Reason for 

emphasis 
Relation to climate 

Atmospheric composition Materials of the 

environment. In-organic 

chemistry 

Knowing or 

territory of life 
Greenhouse gases and their effects 

Photochemical reactions Inorganic chemistry 

(oxygen) 
Atmospheric 

processes 
Ozone formation and decomposition 

Solid air contaminants Materials of the 

environment 
Environmental 

pollution 
Particulate matter. Dry and wet 

deposition, their effects on the living 

environment. Ozone depletion. 

Gaseous air contaminants Materials of the 

environment 
Environmental 

pollution 
Dry and wet deposition, their effects 

on the living environment. Ozone 

depletion. 

http://www.csc.edu/sci/chemistry
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Cycle of the elements Environmental 

chemistry 
Ever renewing 

environment 
Rain-water quality. Soil resources 

supply and mobilisation. 

These aerosols are also important from environmental point of view. The get less attention compared to the 

gases due to its much smaller residence time in the atmosphere, and, hence, rather patchy spatial structure, 

closely related to the primary (direct) and secondary (affecting through chemical reactions among the primarily 

emitted atmospheric components) sources. 

Figure 4 indicates the five most important problems of atmospheric chemistry. They are the acid rain, the 

summer smog (high ozone), the ozone-hole (low ozone), the enhanced aerosol concentrations and the 

greenhouse effect, together represent ca 25 different chemical formations. None of them are involved in more 

than 3 problems. This means that a reduction of them does not solve all problems at once, though it is often 

hypothesized by laypersons even in the media. 

 

Figure 4.    Five important problems of the atmospheric chemistry, indicating the key chemical components that 

play a key role in the selected issues. No one component influences more than 3 problems! 

4.4. Biology enriched by the climate change 

Biology is even more complex compared to the previous sciences or subjects. Figure 5 indicates the wide 

variety of the discipline according to one point of view, the level of organising, only. Perhaps one could not 

display the full complexity of biology in two dimensions. 
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Figure 5.    The structure of biology as a science. 

Hence we do not describe the whole subject, but just one key aspect the possibilities and limitations of 

adaptation to the environmental (including climate-) changes. 

One of the most important topics is the importance of adaptation and natural selection during the fast and 

considerable changes in the environment of populations. Teachers have the opportunity to show living examples 

for adaptive strategies for stress tolerance of the species: which are sensitive for changing temperature 

conditions and which species are not? Which species tolerate flooding and which are the drought tolerant ones? 

Teachers can choose symbolic endemic and invasive species, for example the decreasing habitat of endemic 

species like Colchicum hungaricum and the increasing habitats of stress tolerant grasses or trees like Ailanthus 

altissima or Calamagrostis epigeios. Among animals the same processes can be observed in the case of 

sensitive amphibians like Salamadra salamandra and the stress tolerant tropical bat species: Pipistrellus kuhli 

(Parmesan 2006, Mihály and Botta-Dukát 2004). In water ecosystems the growing radiation causes visible 

changes in the composition of algae and hidrophyte vegetation which can be presented by teachers as well. 

Teachers should teach the monitoring examination methods and analysing the results of them through simple 

temporal changes like algae-flowering or the earlier reproduction time of amphibians in the last century. The 

other important topic is the CO2 content of the atmosphere and the role of trees in decreasing it. This is the fact 

that a tree can absorb CO2 in great amounts and one of the reasons of the higher CO2 in the atmosphere besides 

the higher emission the increasing global deforestation rate per year and per ha. Teachers must show that not 

only trees but other assimilating organisms like algae, bryophytes and ferns can also absorb CO2. The whole 

process of assimilation and CO2 cycle is important and this is the point where we can show that every person can 

do for lower CO2 level from the biological and ecological point of view: plant a tree! Use less paper! The impact 

of climate change for human body is also very important topic in the education of biology. New diseases appear 

in new areas (Tsai and Liu 2005) and the weak defence capacity of social health systems makes individual 

health and national security vulnerable. Teachers must emphasize the relation between the changes in zonality 

and the appearance of exotic diseases in new areas. 

The main areas in the education of science and within that in teaching biology according to the Hungarian 

National Core the ecological topics, physiological parts and the human biology themes where climate change 
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must be mentioned and built in. The most important phenomena which are offered to emphasise can be seen in 

Table 3. 

Table 3. Examples of biological phenomena related to climate with some explanations. 
 

Phenomenon/process Broader topic Reason for emphasis Relation to climate 

Changing temperature maximum-

minimum, average and stress 

tolerance of some species 

Ecological 

tolerance 
Presenting growing danger 

for sensitive species 
Temperature data, annual 

average values of tempera-

ture according certain 

regions 

CO2 atmospheric level and CO2 

absorbing capacity of plants 
Plant physiology, 

assimilation 
Showing the importance of 

assimilation processes in 

big cycles of Earth. 

The effect of the increasing 

CO2 level 

Temporal changes in seasons and 

reproductive strategies of animals 
Zoology and 

systematic 

biology 

Reproduction tied to wet 

habitats among 

amphibians 

Long term seasonal changes 

in weather 

Higher temperature average, 

flooding, drought and new 

diseases 

Human Health Exotic and native diseases 

and effects for human 

body 

Extreme weather, higher 

temperature average values 

Finally, the need for adaptation is illustrated in the well known Whittaker diagram describing the main 

ecosystems in the temperature-precipitation system of coordinates (Figure 6). What can living organisms do 

during climate change? Three things basically: to tolerate the changes, to leave the place (very slowly by the 

plants) and to die… 

To stop the loss of biodiversity: conservation and active, experimental design: the importance of ex situ 

conservation projects! 

 

Figure 6. The Whittaker diagram of present vegetation cover in terms of the annual mean temperature and 

precipitation.   http://web.rollins.edu/~jsiry/Syllabus_Nature-along-Coast.htm 
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4.5. Geography enriched by the climate change 

Last, but not least geography, as the probably closest subject to the climate change issue. Geography is not less 

complex, than biology, since it includes not only living and lifeless spheres of the earth, but also the society, as 

it is indicated by the image. On the other hand geography, as it follows from its name, first describes its 

discipline in widest complex approach, but it does not surely want to solve every detail, since single topics of 

geography often form limited, but infinitely deep individual disciplines. 

Geography is a so called chorological science (chorology: study on distribution, in anc. Greek), i.e. it 

investigates the geo-systems. Geosystems are systems of the common space of natural and societal interactions 

among the solid (lithosphere), fluid (hydrosphere), gaseous (atmosphere) and living (biosphere) sub-systems. 

This space of interaction is called geo-sphere, geographical shell or geographical environment. 

The main branch of geography is physical geography, dealing with the natural processes and interactions of the 

environment. A key term of this branch is the landscape, sometimes bearing regional character. The other main 

branch is tie social or human geography, sometimes also called economical geography, dealing with interactions 

of landscape and society or various aspects of society with each other. 

As it is seen in Figure 7, physical and social geography are not always separated. They are mainly connected by 

the common space filled by both of them and the need for holistic view and application of results from both 

branches for the wealth of society. 

 

Figure 7. Main branches of physical and aof social geography with their interaction. 

http://www.physicalgeography.net/fundamentals/1b.html 

Geography studies the systems of the common space of natural and societal interactions among the solid 

(lithosphere), fluid (hydrosphere), gaseous (atmosphere) and living (biosphere) spheres. This space of 

interaction is called geo-sphere, geographical shell or geographical environment. Solid shell of the earth is rather 

popular among the pupils since one can collect its products even by their free hands. 

Geography embraces the organised co-existence of people in many aspects. Most straightforward among them 

are the Economical geography and Social Geography. Some key aspects of these fields, indicated in the table, 

can also be emphasized for themselves, also in relation with the changing climate. 

A series of examples for using the climate change for depending one or another aspect of geography are listed in 

Table 4. 

Table 4. Examples of geographical phenomena related to climate with some explanations. 
 

Phenomenon/process Broader topic Reason for emphasis Relation to climate 
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Rea-arrangement of population 

distribution. Migration, over-

population conflicts. 

Population 

Geography 
Requirements to sustain in a 

region, correlation of 

population and natural 

resources. 

Critical changes, e.g. 

desertification, loss of 

Himalaya glaciers. 

Transformation of the settlements. 

Over-population in the mega-

cities. 

Settlement 

Geography 
Requirements to establish 

and to sustain a settlement. 
Cross-cutting of 

climate warming and 

overpopulation. 

Polar ecosystem reduction 

Sea-level (volume) rise 

Changes in flooding frequency 

Loss of drinking water in the 

Himalaya region 

Hydrology 

(Hydro-

geography) 

Vulnerability of sea-ice and 

mountain glaciers. Processes 

to influence the sea level. 

Climatic & other causes of 

flood. 

Warming fast at the 

poles. Expansion, melt 

of pack ice. 

More intense rains, 

heat-waves. 

Shift of vegetation zones; 

extinction of species, expansion of 

other species. Expansion or 

reduction of the wet ecosystems. 

Biogeography Importance to retain the 

present biodiversity. 

Possibilities and limitations 

of the vegetation to adapt. 

Regional climate 

changes, reminding to 

shift of climate zones. 

Spontaneous and managed 

adaptation to the climate changes, 

possible modification of its 

extremes. 

Occurrence of new pests. 

Agricultural 

Geography 
Possibilities & limits of 

biological adaptation. Effect 

of environment on the 

competition among the 

species. Adaptation by plant 

breeding. 

Slow changes, but 

changes in extreme 

events. 

Economic effect of the climate 

changes: costs of adaptation and 

mitigation. 

Economic 

Geography 
Showing the costs (and 

incomes) of selected key 

economical activities. 

Slow changes, but 

changes in extreme 

events. 

Changes in water, road- and rail 

connections partly related to 

primary (drying) and secondary 

(settlement structuring) reasons. 

Transportation 

Geography 
Factors determining water-, 

road or rail connection 

(including the environmental 

conditions, as well). 

Consequences of 

climate change in water 

levels, their stability 

and on population. 

Lack of food and water, poverty, 

epidemic 
Social Geography Existence and geographical 

distribution of poverty, 

famine, thirst and epidemic. 

Slow changes, but 

changes in extreme 

events. 

Physical changes of the natural 

surfaces 
Geology Rock disintegration in the 

process of weathering (rain, 

ice, wind, temperature) 

Extreme weather 

conditions, likely more 

intense with warming. 

Soil erosion 

Slow shift of the zonal and non-

zonal soil types 

Pedology (Soil 

Geography) 
Process and consequences of 

soil degradation. 
Intensive rains, likely 

more frequent with the 

warming. 

A pair of further disciplines of human geography is even more directly affected by climate, though they are 

influenced by other trends of population and other sources of stresses. From time to time, even the climate 

anomalies (i.e. long-term, weather extremities) can cause faster (but more recoverable) versions of the longer-

term threats. 
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During one generation the sea ice area did dramatically shrink in the Northern Hemisphere. It is also a good 

point to call the pupils attention on why the Southern Hemisphere does not suffer from the same rapid changes. 

This is a fairly old pair of figures, so one may also call the pupils to find much more recent figures on the same 

topic. 

Unique example of adaptation to the altitude can be observed in La Paz, Bolivia. In the world's highest capital 

city (3660 m in average with 4100 m, still inhabited) the more affluent families live in the lower 

neighbourhoods (at ca. 3400 m, whereas those of less economic fortune build their homes onto the surrounding 

hills. The mean air pressures are 660 (i.e. 2/3 of the normal oxygen supply) vs. 600 hPa, where even this ten 

percent makes a difference! (For more information visit GEOGRAPY nEtQUIPMENT: 2006!) 

Zonal and continental differences are obvious features of our present climate. They reflect different physical 

characteristics of the solar radiation and heat capacity of various domains of the climate system. Are these 

differences markedly reflected by the patterns of past and future climate changes, too? 

The answers to this question are illustrated by seasonal changes of temperature and precipitation in Figure 8, 

taken from the IPCC WG-I (2007) Report. They are averaged for all available models, i.e. they are results of 

pure physics. As such, they are concentrated illustrations of several phenomena used in physical geography. 

Analysis of these changes is an impressive tool to demonstrate zonality and continentality, these key aspects in 

education of physical geography. These key aspects of geography are: 

• Zonality of the changes, clearly seen both in temperature and precipitation. The strongest changes near the 

pole are characteristic features of the changes due to the ice/snow–albedo feedback changes. The belts of 

precipitation changes, due to circulation reasons, are also present in the differences of both variables and 

seasons. However, combined effects of these variables on runoff or soil moisture changes are already 

influenced by effects of non-zonal topography and soil taxonomy. 

• Continentality is seen both in the faster changes of the temperature over the continents, and in the slower 

changes on the west coasts. In the precipitation fields, this term is seen in the summer half year of both 

hemispheres as a disturbance of the zonal structures. Another feature of continentality is that the Northern 

Hemisphere, covered by continents to larger extent, warms faster parallel to the global changes. 
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Figure 8. Model-mean changes of temperature (warming) and precipitation (different signs).  These pictures are 

results of the physical differences computed by the global climate models. As such, they validate the concepts of 

zonality and continentality. 

4.6. WEATHERING: A COMPLEX EFFECT OF CLIMATE 
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Weathering is the process of disintegration of rock from physical, chemical, and biological stresses. I.e. this is 

one of the processes in our Planet which can well be explained in each of the four natural sciences, physics, 

chemistry, biology and geography. 

Weathering is influenced by temperature and moisture (climate). As rock disintegrates, it becomes more 

susceptible to further physical, chemical, and biological weathering due to the increase in exposed surface area. 

During weathering, minerals that were once bound in the rock structure are released. 

Figure 9 indicates how temperature affects weathering in our present climate. 

 

Figure 9. Influence of the interaction of temperature and rainfall on processes of physical and chemical 

weathering. As annual rainfall and temperature increase, chemical weathering dominates over physical 

weathering. On the contrary, notice that as the temperature lowers, physical weathering begins to dominate 

over chemical weathering. Image courtesy of University of Nebraska–Lincoln,2005. 

http://plantandsoil.unl.edu/crop technology2005/soil_sci/ ?what=topicsD& 

informationModuleId=1124303183&topicOrder=2&max=7&min=0& 

The degree of weathering that occurs depends upon the resistance to weathering of the minerals in the rock, as 

well as the degree of the physical, chemical, and biological stresses. A rule of thumb is that minerals in rocks 

that are formed under high temperature and pressure are less resistant to weathering, while minerals formed at 

low temperature and pressure are more resistant to weathering. Weathering is usually confined to the top few 

meters of geologic material, because physical, chemical, and biological stresses generally decrease with depth. 

Weathering of rocks occurs in place, but the disintegrated weathering products can be carried by water, wind, or 

gravity to another location (i.e. erosion or mass-losing). This figure is a fairly good one for both physics, 

chemistry as well, as geography teachers to emphasize corresponding aspects of their topic. 

4.7. Conclusion 

Science subjects can be enriched by climate change information, even if the aim is just to make these subjects 

more attractive. Each subject of natural sciences has possibilities for it. Some examples were presented. 

Probably it is possible in several other school subjects, as well. 

Finally let us reflect some aspects of the 35th ATEE Conference indicating how climate change can be a part of 

the answers to the selected questions. These are as follows: 

http://plantandsoil.unl.edu/crop%20technology2005/soil_sci/%20?what=topicsD&%20informationModuleId=1124303183&topicOrder=2&max=7&min=0&
http://plantandsoil.unl.edu/crop%20technology2005/soil_sci/%20?what=topicsD&%20informationModuleId=1124303183&topicOrder=2&max=7&min=0&
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• “What opportunities are there for teachers‘ life-long professional development?‖, since the enhanced interest 

in the society and media provides a good opportunity for the teachers to follow its debates and development 

continuously. 

• “What major challenges are/ should be faced by teachers in Europe today?‖, since the EU produces the best 

rates of greenhouse gas emission to the GDP, worldwide, effectively demonstrating that this way of life is in 

fair coincidence with development. 

• “What kind of research could best serve teacher development?‖, as definitely this complex of questions, or a 

better delimited set of it provides a good topic of research for the next few decades. 
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