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Abstract 

After the demonstration of the present situation of wind energy utilisation in 
Hungary, those policies are analysed that determine the economical harnessing 

of the wind energy potential. The following aspects are examined: climatic and 
climate change of Hungary, facilities in Hungary’s geography and land use. The 
relevant research is based on the last 10 years and examines the possibilities in 
science and science policies which are shown in greater detail. Finally, the possi-
bilities in energy policies are investigated on the basis of Hungary’s Renewable 

Energy Action Plan 2010 2020. 
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Introduction 

In December 2011, there were 172 wind turbines in operation in Hun-
gary with a total installed capacity of 329.3 MW. 90% of these are lo-

cated in the northwestern part of the country. The annual electric 
power output of these stations is over 600 GWh. According to Figure 1, 
approximately 29% of this capacity was installed in 2010. Hungary’s 

total exploitable wind energy potential is an estimate of 532.8 PJ/year 
(IMRE, L. 2006). This paper summarises the realistic potentials of eco-
nomical wind energy utilisation in Hungary. 

 

 

Figure 1 – Annually installed wind energy capacity (kW) in Hungary be-

tween 2000 and 2011  

Source: Hungarian Wind Energy Association (MSZET, 2011); Edited by BOKOR, L. (2013) 

 
1. Climatic potentials of Hungary 

Hungary’s climatic conditions demonstrate winds of far less strength 
that of those in Western Europe, but the number and distribution of old 

windmills indicate, unambiguously, that there is harnessable wind 
energy potential in the Carpathian Basin. Most windmills were built 
between 1866 and 1885. Wind conditions in the southern part of the 

Great Hungarian Plain were most suitable for installing windmills of 
smaller height with a typical capacity of about 20 kW. Thus, the loca-
tion of former windmills defines those regions, where the utilisation of 
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wind power is economical with high probability (KEVEINÉ BÁRÁNY, I. 
2000). 

The wind-climate of Hungary indicates that other parts of the coun-
try are also suitable for wind energy utilisation. According to the exam-
inations by BARTHOLY, J. et al. (2003) and RADICS, K. et al. (2010), the 

yearly mean wind speed in Hungary is between 1.5 3.8 m/s at a 10-
metre height (Figure 2). 

 

 

Figure 2 – The yearly mean wind speed at 10 m in Hungary  
Source: BARTHOLY, J. et al. (2003) 

 

These mean wind speeds are greater than 3 m/s in about 70% of 
the country’s territory and they show great geographical differences at 
this height. The most and least windy parts are the northwestern and 

northeastern parts of Hungary, respectively. This is shown in Figure 3 
which represents the geographical distribution of wind speeds of more 

than 5 m/s at 10 m height.  
The maximum of relative frequency is in the middle of Transdanu-

bia (21.6%), its minimum (less than 4%) occurs in the axis of North-

east and Southwest Hungary. The longest duration of wind speeds is 

between of 1 3 m/s and between 1,500 and 3,000 hours/year. 
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Figure 3 – Spatial distribution of wind speeds of more than 5 m/s meas-

ured at 10 m height  

Source: RADICS, K. et al. (2010) 
 

Since the cut-in wind speed of wind turbines working in Hungary is 

3 4 m/s, the statistics of wind speeds, that are greater than this figure, 

is very important. According to our former research results (TAR, K.   

RÓZSAVÖLGYI, K. 2008; TAR, K. et al. 2011), there is no orographic differ-
ence in the daily distribution of the probability of hourly wind speeds 
of more than 3 m/s. For example, the maximum of this probability 

occurs at about 13 14 o’clock and, accordingly, the daily distribution 
of continuously changing temporal probability results in an increase of 

electricity production until 17 18 o’clock. 
There are neither orographic nor height-separations when it comes 

to the mean length of those intervals that have the wind speed of more 
than 3 m/s every hour. The length of these intervals determines the 
monthly mean specific wind power between 38% and 69%. The 

monthly mean specific wind power is more sensitive to the changing 
length of these intervals in mountainous regions than in flat plains. 

The changes of potential wind energy in different parts of the day— 

which is proportional to the cubed wind speed—causes an important 
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problem for the transmission system operation. It is necessary to sup-
ply the missing amount of electricity from other sources. According to 

Figure 4 5, the daily distribution of hourly cubed wind speeds may 
show a 12-hour or a 24-hour period.  

 

 

 

Figure 4 5 – Complex (12-hour period) and simple (24-hour period) 

changes in daily cubed wind speeds that are proportional to the specific 

wind power 

Source: TAR, K. (2006; 2007) 

 

The frequency of the wave with 12-hour periods increases during 
the winter, early spring, and autumn months, that is for the major part 

of the year. Thus, significant daily alterations in wind energy are to be 
expected, with minimums in the morning and afternoon, and maxi-
mums during daytime and at night. There are no daily changes in wind 

energy, where the 12-hour wave is random because it is dominated by 
the daily cycle with a single maximum around midday. The most fa-
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vourable days for the transmission system operation are those, when 
there is no significant daily variation. Following the above case, the 

number of these days should be relatively small. The proportion of 
those months, where the daily average wind energy shows neither the 
daily nor the 12-hour period, is only 2%. 

 

 

Figure 6   Average wind speeds at 75 m height calculated by the dynamic 

downscaling between 1961 and 1990  

Source: SZÉPSZÓ, G.   HORÁNYI, A. (2009).  

 
Apart from the application of wind forecasts with high space-time 

resolution, the careful selection of the site of wind turbines is also nec-

essary for economical operation. The selection of the optimal site can 
be achieved with the help of wind maps showing the mean wind speed 
or the mean specific wind energy during a particular time interval. In 

the course of a national research project, one of the important tasks of 
the Hungarian Meteorological Service (OMSZ) was to draw high-
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resolution wind maps that show the wind climate of the lower 100-
metre-layer of the atmosphere on the historical basis in the past. 

OMSZ provided more solutions to this problem. The dynamic 
downscaling of numeric models enables modelled wind fields near the 
ground to accurately reflect real stream conditions. This technique 

enables the production of wind direction and wind speed data at dif-
ferent points and heights where measured information does not exist, 

otherwise (SZÉPSZÓ, G. et al. 2006, SZÉPSZÓ, G.   HORÁNYI, A. 2009). The 

dynamic downscaling is never exact because it is just the best available 
simulation based on the laws of the atmosphere. Nevertheless, in our 

opinion, the produced 5 km resolution wind climatology (wind direc-
tion and speed) provides better results than the maps derived from 
ground-level measurements (Figure 6). 

 
2. Potentials in the change of Hungary’s climate  

According to the investigations of MIKA, J. (2001), it can be concluded 
that the decreasing barometric gradient, the increasing frequency of 

anticyclones and the decreasing frequency of northerly and westerly 
flows would result in a decrease of wind speeds and wind energy.  

This result is also supported by one of our own investigations, alt-
hough it covered only a short period with regard to climate change 
(TAR, K. et al. 2002). The frequency of cyclonic and anticyclonic mac-

rosynoptic weather situations, after György Péczely, was determined 
during between 1968 and 1972, and 1991 and 1995. These situations 
specify atmospheric stream conditions in Hungary. It was found that 

the number of cyclonic situations, namely which have utilisable wind 
speed, decreased by 4% during the second period. In the case of some 
Hungarian weather stations, the impact of this decrease on the mean 

specific wind power was also investigated. The deficit was 40% for the 
whole period, its maximum occurred in the summer (48%), and its 
minimum in the winter (36%). 

Based on the hourly wind speeds of the above mentioned periods, 
the monthly relative wind energy, i.e. the monthly proportion in per-
centage of the yearly sum was determined. According to Figure 7, the 
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relative wind energy follows the ‘traditional’ yearly distribution of the 
wind speed: in Budapest, maximums in March, July and November; and 

minimums in September were detected between 1968 and 1972. How-
ever, significant changes occurred between 1991 and 1995 compared 
to the previous interval: extreme values changed and the third maxi-

mum in the summer, which is very important with respect to irriga-
tion, disappeared. These are the consequences of significant altera-
tions in the yearly distribution of the wind speed which can be likely 

due to the changes of atmospheric flows as a result of climate change. 
 

 

Figure 7 – Annual changes in monthly relative wind power in Budapest 

Source: TAR, K. et al. (2002) 

 
However, the results of a research-team, which has analysed 

ground-level wind speeds for the past three decades, show that de-

creasing wind speeds in the last 30 years are primarily due to the in-
crease in vegetation covering the Northern Hemisphere (LÁZÁR, I. 
2011). As a result, the surface of the ground has become rougher which 

hinders the air flow. The team has analysed the data of weather sta-
tions and found that average wind speeds on the Northern Hemisphere 
are weaker by 10% than 30 years ago. Ranking the causes, the re-

searchers concluded that the vegetation cover accounts for 60% of the 
wind speed decrease. Consequently, VAUTARD, R. et al. (2010) states: 

their results are explained by global warming only by 10 50%. 
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In contrast, the 2007 IPCC report says that westerly winds have be-
come stronger in medium latitudes on both hemispheres since 1960 

(ÉGHAJLATVÁLTOZÁS, 2007). 
Theoretically, the investors and operators of wind turbines may 

worry about the decrease in wind speeds, but researchers are not able 

to answer the question of to what extent this phenomenon affects the 
wind energy utilisation in its industrial size. Ground-level wind is 
measured at 10 m height, so these data are used by researchers as 

well. However, the rotor of wind turbines is at 50 100 m height, and 
there is little data on air flows at this height in all parts of the World.  

There is no direct reference to the change of the wind speed in the 
Carpathian Basin either in the above mentioned paper or in the IPCC 
report. According to MIKA, J. (2009), Hungary’s wind energy will rather 

decrease in the future, despite the fact that the downscaling of macro-
regional climate models do not show significant alteration in wind 
speeds. 

 
3. Potentials in Hungary’s geography and land use 

The main factors in installing wind turbines are the following: 

  wind conditions which mean the prevalence of permanent, 
strong winds that should be checked by wind energy measure-
ments;  

  environmental aspects: an area that is wide, open and free of 
obstacles and other surface roughness and statically possesses 
adequate soil conditions;  

  technical factors: sufficient quality of roads, grid connection op-
portunities; 

  environmental protection factors: noise effect, shadow effect, 

bird migration routes, etc.  
The latter ones are the most complex; in fact, areas that are not 

recommended for installation or are forbidden can be deduced from 

these factors. These are: 
Installation not recommended or forbidden: 
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  areas of ecological networks (protected natural areas, their 
buffer zones, natural areas, and ecological corridors); 

  biotopes, feeding and nesting areas of protected wild animals 
and their migration routes; 

  biotopes of protected plants and plant associations; 

  protected landscape areas, areas of unique landscape values; 
  areas affected by international agreements and laws (e.g. Ram-

sar, Natura 2000, Bio-sphere reserves) 

Areas recommended for installation: 
  large, contiguous agricultural areas (farmlands); 
  industrial areas; 

  areas degraded by open-pit mining or other factors. 
Based on various statistical yearbooks, HUNYÁR, M. et al. (2006) 

identified the total area of lands that are unsuitable with high probabil-

ity for installing high capacity wind turbines. Results are shown in 
Table 1. 

 
Table 1 – Areas unsuitable for wind turbine installations 

Source: HUNYÁR, M. et al. (2006) 

Land category Area (km2) 

Interior area of settlements 6,650 
Water surfaces 1,753 

Protected areas 8,573 

Yards, vineyards, orchards 2,880 

Forests 17,468 

Railroads 3,949 

Roads 2,205 

High and Medium voltage transmission lines 15,419 

Areas 400 metres above sea level and steep slopes 1,860 

Total 60,758 

In percentage of Hungary’s total area  65.3 % 

 
4. Potentials in science and science policies 

Technological development, which is closely linked to the results of 

scientific research, can be observed in the change of the capacity of 

wind turbines. In this respect, the past 25 30 years have shown that 
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doubled axis height and rotor diameter resulted in a 2.5 times capacity 
increase, while a three times change resulted in 4.3 times change in the 

capacity. If this tendency goes on, then by 2020, there may appear 
wind turbines with the 20 MW nominal capacities. 

The role of science is also important.  By choosing the location of 

high capacity, electricity generating wind turbines require serious 
consideration of climatological, technical, economic, social, and envi-
ronmental factors. A review of the Hungarian meteorological literature 

shows that Hungarian meteorologists are aware of their responsibility 
when it comes to exploration and exploitation of atmospheric re-

sources (SZÉPSZÓ, G. et al. 2006; SZÉPSZÓ, G.   HORÁNYI, A. 2009). 

The results of wind climate research for energetic purposes are 

summarised in a paper written by TAR, K.   PUSKÁS, J. (2011). Neverthe-

less, there is still a lot to do in the area of detailed and accurate explo-
ration of Hungary’s wind energy potential in short and long-term fore-

casts. 
During the exploitation of renewable energy, currency, acceptance 

and government subsidies are among the most important social fac-

tors. Research in the currency and acceptance of renewable energy has 
recently become the topic of socio-geographic research, and so far, the 
results have been encouraging (KOVÁCS, T. – PATKÓS, CS. 2011; TÓTH, J. – 

TÓTH, T. 2011; TÓTH, T. – KAPOCSKA, L. 2011; TÓTH, T. et al. 2012). The 
main conclusion of an extensive research conducted in the valley of the 

River Hernád with respect to wind energy is the following: “… real sub-
stantive knowledge is minimal. Traditional sources of information (elec-

tronic and print media) do not provide a full range of knowledge on this 

topic. Residents should be given correct, authentic and comprehensive 

information which fulfils their needs as its best. Municipal leaders may 

play an important role in the actual implementation and information 

transmission process.” (TÓTH, T. et al. 2012). 
Education is one of the key factors of success. Given the fact that the 

present geography textbooks used in elementary and secondary 

schools underrepresent the current state of renewables, PAJTÓKNÉ, T. I. 
(2012) introduces her own electronic toolkit developed for geography 
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teachers and students. Moreover, it also gives examples on how to 
diversify the teaching of geography and other natural sciences with the 

knowledge of renewable energy sources. 
With respect to the government subsidies, the paper by GÁCS, I. 

(2010) and BÜKI, G. (2010) comes to the following conclusion: “During 

the exploitation of wind energy, electricity is produced which substitutes 

primary energy. Substituted primary energy in the Hungarian national 

grid can be fossil fuels (gas, coal, lignite) and nuclear energy, but be-

cause of various aspects (primarily due to the high percentage of natural 

gas in the structure of primary energy use), this results in the substitu-

tion of natural gas. However, the hectic electricity production of wind 

turbines due to wind speed fluctuations decreases the efficiency of power 

plants working in the network. Due to the compensation for the alternat-

ing electricity production of wind turbines, the electricity system requires 

a higher reserve capacity. This results in a significant decrease in the 

efficiency of fossil fuel power plants. Primarily, this occurs at night when 

the electricity demand is low. Rapid and significant changes in load in-

crease the frequency of unstable working conditions in traditional power 

plants which decreases their annual average efficiency and results in 

more fuel consumption and greenhouse gas emissions.” (GÁCS, I. 2010,  
BÜKI, G. 2010). 
“The savings on primary energy usage, chiefly the substitution of nat-

ural gas, provides the basis for the promotion of wind energy. Energy 

saving is also related to the reduction of carbon-dioxide emissions. This 

reduction in emissions means 2–2.5 HUF/kWh (0.007–0.009 GBP/kWh) 

an advantage in the present electricity system. The amount of money or 

part of it can be transferred to wind energy producers. In a grid 

equipped with more modern and more efficient gas power plants, this 

figure is reduced by one-third. However, a 30 40% increase in profit 

could be achieved by setting up pumped-storage hydroelectric power 

stations, but in this case (at least), the additional profit should be used to 

finance the construction of the power plant … More subsidies for wind 

turbines would be justified only if large scale wind turbine production 

was present in Hungary which would result in new jobs.” (GÁCS, I. 2010). 



Károly Tar – Mihály Tömöri 

 
162 

Meteorologists carry out researches on wind climate and also hope 
that these conditions will be fulfilled soon, and that the installation of 

wind turbines will continue with its past dynamics. It is an encourag-
ing sign that the foundation stone of a new wind energy generator 
house factory was laid on 15 October 2010 in Tiszaújváros. 

 
5. Potentials in energy policies 

In this respect, wind is the most authentic source in Hungary’s Renew-

able Energy Action Plan 2010 2020. The following paragraphs contain 

the edited version highlighting those parts of this document which 
refer to wind energy. 

“Wind energy is an extremely environmentally friendly, modern ener-

gy source (with practically no CO2 emissions) which could represent one 

of the key elements of energy supply in the future. It is, however, a non-

controllable, weather-dependent technology. Thus, the proliferation of 

wind energy is inhibited until the time energy storage can be ensured in 

an economical manner by the controllability and capacity of the electric-

ity system. The national target for 2020 is thus aligned to the limit of the 

electricity system’s controllability which is, to our present knowledge, 

capable of receiving wind energy up to an approximate total output of 

740 MWe.” 

“Based on surveys conducted in the past few years, locations have 

been identified that provide economically sufficient place for the installa-

tion of larger wind turbines with respect to nature conservation and 

environmental protection. According to this, Hungary’s total wind power 

potential reaches several thousand MWe.” (According to IMRE, L. [2006] 
this is 6,489 MW.) 
“In addition to larger wind energy parks, the National Renewable En-

ergy Action Plan also factors in the spreading of smaller wind turbines 

(with an output of a few kW) and dwarf turbines which could generate 

power for the network periodically and primarily play an important part 

in the local autonomous energy supply. Based on experts’ estimates, 

these can be expected to emerge at a total electricity output of approxi-
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mately 10 MWe until 2020. Based on this, a realistic target of 750 MWe 

can be set for the creation of wind energy capacities by 2020.” 

“According to the Hungarian Electricity Act (article 7 – (2)) on Janu-

ary 1, 2008, connecting wind turbines to the grid requires formal appli-

cation. The first request for tender in wind energy appeared in 2009 in 

the capacity of 410 MW. (Decree of the Ministry of Transport, Communi-

cation and Energetics, no. 33/2009. (VI. 30.). The frequency of tenders’ 

occurrence depends on the controllability and safe operation of the elec-

tricity system and on the changes in technical limits which may enable 

the installation of the additional wind power capacity based on the re-

sults of the periodic audit of the electricity system.” 

“The primary goal of the priority axis ‘Increasing the use of renewable 

energy’ within the Hungarian Environment and Energy Operational 

Programme is to generate a favourable change in the structure of Hun-

gary’s fuel consumption, i.e. to promote the shift from fossil fuels to re-

newable energy. Within the construction of thermal energy and electrici-

ty, the following measures are supported: biomass usage, production and 

usage of biogas from green waste, exploitation of geothermal energy, 

installing heat pump systems, using solar and hydro power, installing 

wind turbines without grid connection, setting up or modernising com-

munity district heating systems using renewable energy, and preparing 

renewable solid fuels (e.g. pellets, briquettes). Taking the limited wind 

energy receiving capacity of the Hungarian electricity system into ac-

count KEOP (Environment and Energy Operational Programme) cur-

rently supports the installation of only low-capacity (max. 50 kW) wind 

energy parks.“ 

 
6. Epilogue 

“Based on large and world-wide sources, with respect to costs, the ma-

turity of technology and limited environmental impacts, it can be stated 

that the use of wind power for the fulfilment of an ever growing percent-

age of electricity demand has a promising future in those countries that 

are willing to make investments.” (OLÁH, GY. et al. 2007). 
  



Károly Tar – Mihály Tömöri 

 
164 

References 

BÁRÁNY, I. – VÖRÖS, E. – WAGNER, R. (1970). The influence of the wind conditions of 
Hungarian Alföld on the geographical distribution of mills. – Acta Climato-

logica, Tom. IX. Fasc. 1 4., pp. 77 81 

BARTHOLY, J. – RADICS, K. – BOHOCZKY, F. (2003). Present state of wind energy utili-
zation in Hungary: Policy, wind climate, and modelling studies. – Renewable 

and Sustainable Energy Reviews, 7, pp. 175 186. 

BÜKI, G. (2010). Köztestületi Stratégiai Programok. Megújuló energiák 
hasznosítása. – Magyar Tudományos Akadémia, Budapest, 144 p. 

ÉGHAJLATVÁLTOZÁS (2007). Az Éghajlatváltozási Kormányközi Testület (IPCC) 

negyedik !"#!$%&'*+%&%/#!0%1   Környezetvédelmi és Vízügyi Minisztérium, 

Országos Meteorológiai Szolgálat, p. 86. 
GÁCS, I. (2010). Társadalmi hasznosság és támogatás a megújulóknál. – Magyar 

Energetika, XVII., 9 10, pp. 10 14.  

IMRE, L. (ed.) (2006). Magyarország megújuló energetikai potenciálja. – Magyar 
Tudományos Akadémia Energetikai Bizottság, Megújuló Energia Al-
bizottság Szakmai Csoportja, Tanulmány, Budapest, 149 p. 

KEVEINÉ BÁRÁNY, I. (2000). 234#5$*4*06!&%"'*7406/508#90*4&;<&3=*&%7%#'0!>%=7%61*

Megújuló energiaforrások-bioüzemanyagok. – Energiahatékonysági Konfer-

encia, Kecskemét, pp. 44 50. 

KOVÁCS, T. – PATKÓS, CS. (2011). ?%>@+B&D*%/%">=9$"4*!EF&'*#!"0!>=*E4"#/%"0!>*– a 

RUBIRES projekt tapasztalatai. – II. Környezet és energia konferencia. De-

breceni Egyetem Földtudományi Intézet, pp. 276 281.  

LÁZÁR, I. (2011). A klímaváltozás hatása a megújuló energiaforrásokra. – II. 
Környezet és energia konferencia, Debreceni Egyetem Földtudományi In-

tézet, pp. 92 98. 

MIKA, J. (2001). A feltételezett klímaváltozás hatása 7469/$*L%>@+B&D*%"';5""á-

saira. "#$%&'*+/#:+;<=++>?='#@Q?U[=?\]>?>[Q'#^:]:=+=$_&/Q/#Q$Q`qQ/x#{+s-

zágos Meteorológiai Szolgálat, pp. 179 192.  

MIKA, J. (2009). A klímaváltozás és a megújuló energiák kölcsönhatása. In: 
JUHÁSZ, Á. et al. (eds.) Megújuló energiák. – Sprinter Kiadói Csoport, Buda-
pest, pp. 189–229. 

OLÁH, GY.   GOEPPERT, A.   SURYA PRAKASH, G. K. (2007). N'5&4+*!0*;<&3>96*B#9/O*4*

metanolgazdaság.   Better Kiadó, Budapest, 368 p. 

PAJTÓKNÉ, T. I. (2012). A megújuló energiák internetes forrásainak rendezése. 
Társadalmi kihívások a XXI. század Kelet-Közép-Európájában. Nemzetközi 

földrajzi konferencia, Beregszász, pp. 355 362. 



Geographical Locality Studies 2013 Volume 1, Number 1 

 
165 

RADICS, K.   BARTHOLY, J. – PÉLINÉ, CS. N. (2010). Regional tendencies of extreme 

wind characteristics in Hungary. – Adv. in Science and Res. 4, pp. 43–46.  
SZÉPSZÓ, G. – HORÁNYI, A. – KERTÉSZ, S. – LÁBÓ, E. (2006). Magyarországi szélklima-

 !"#$%&'(")*""+ *,&'$"!/*"%,'0(1)2'3%4&0%2&%'"(,2*"*1*,*5&"6 – Magyar Mete-

orológiai Társaság, pp. 82 93. 

SZÉPSZÓ, G. – HORÁNYI, A. (2009). 7&$8&9!9,1*$%',1:"%4;!90*<%#2'(")*""+ *,%'"e-

=( ),:$(%'(4(9$( %2&%'&"2&"0&1*,!2=!16 In: JUHÁSZ, Á. et al. (eds.) Megújuló 

energiák. – Sprinter Kiadói Csoport, Budapest, pp. 121 140. 

TAR K. – RÓZSAVÖLGYI K. (2008). >',1:"(9)0?5(2'0?2@3:,:4(2'2"%0& !lógiai felté-

teli Magyarországon. –  !"#$%&"'*+/!/7;*$<7=!/>&?7'+@?FQW$/X?[/\*]&+/^i-

klós tiszteletére. Debrecen, pp. 155 171. 

TAR, K. – PUSKÁS, J. (2011). A szélenergia és a frontok. – Magyar Energetika, XVIII. 

5., pp. 28 33.  

TAR, K. (2006). A szélenergia 4&B%'0(4( ('2C"@4/@1)'%3)D*9*,%'=("81( (2/(46 – 

Energiagazdálkodás, 47(5), pp. 9 17.  

TAR, K. (2007). Diurnal course of potential wind power with respect to the synop-

tic situation. – fjWq&?&wx/{{{[/|[/}}[/~�{ 279. 

TAR, K. – FARKAS, I. – RÓZSAVÖLGYI, K. (2011). Climatic conditions for operation of 

wind turbines in Hungary. – Renewable Energy, 36, pp. 510 518. 

TÓTH, J. – TÓTH, T. (2011). A fás szárú energianövények termesztésének tár-

sadalmi és gazda-sági feltételei. – II. Környezet és energia konferencia, De-

breceni Egyetem Földtudományi Intézet, pp. 258 263. 

TÓTH, T. – KAPOCSKA, L. (2011). A megújuló energiaforrások ismertségének és 

alkalmazásának jelenlegi helyzete a Hernád-5@"$8'=* 9*48!,'=("81( ?'

településein. – II. Környezet és energia konferencia, Debreceni Egyetem 

Földtudományi Intézet, pp. 264 269. 

TÓTH, T. – TAR, K. – KAPOCSKA, L. (2012). A szélenergia hasznosítás természeti 

háttere és társadalmi támogatottsága a Hernád-völgyében. – Társadalmi 
kihívások a XXI. század Kelet-Közép-Európájában. Nemzetközi földrajzi 

konferencia, Beregszász, pp. 190 198. 

VAUTARD, R. – CATTIAUX, J.  – YIOU, P.  – THÉPAUT, J-N. – CIAIS, PH. (2010). Northern 

Hemisphere atmospheric stilling partly attributed to an increase in surface 

roughness. Nature Geoscience, 3, pp. 756–761. 
 
Electronic sources 

Magyar Szélenergia Társaság (2011). Statisztikák. MSZET [Online]. Available 
at: <http://www.mszet.hu> [Accessed 2011. június 30.] 

 


