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Abstract The short historical outline describes the significance of Dénes Berényi's 

textbook “Mikroklimatologie” (Microclimatology, 1967, in German) for the present day. 

Despite its limited distribution, it is an important document of the transition from the 

phenomenological to the physical based description of local climatological processes. In 

any case, it remains an important reference for climatology before 1960. 
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1. Introduction 

More than 50 years ago in 1967, Dénes Berényi published his textbook 

"Microclimatology" in German. The manuscript was written around 1962 

(Fig. 1). The textbook has been largely forgotten both because of the language 

and because of the political situations in Europe. 

Before the Second World War, German language was a leading language 

not only in meteorology but also in Central Europe, and not only in Germany, 

Austria, and Switzerland. This may have prompted the author to choose this 

language, especially since Geiger's famous book "Das Klima der bodennahen 

Luftschicht” (The climate near the ground) was still read in German. Due to the 

                                                           
1 Lecture held at Hungarian Meteorological Service, Budapest, November 21, 2017 
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political division of Europe, however, Berényi's work became hardly known in 

the western part of Central Europe, while the eastern part was relatively 

insignificant in the international scientific landscape. Thus, the book was 

reserved only for a very small circle of readers, however, it would have deserved 

much more attention. 

The author, Professor Dénes Berényi (1900 – 1971, Fig. 2) is the founder of 

the meteorological station at the University of Debrecen, where he also received 

his doctorate in 1927. He also lectured there on microclimatology. In 1951, he 

became the head of the Department of Meteorology and in 1952 he was 

appointed professor. He is the author of 6 books and about 80 publications. His 

memory is kept by the Hungarian Meteorological Society's Dénes Berényi 

Memorial Prize, awarded since 1993 (Szegedi, 2008; Varga, 2014). 

 

 

 

Fig. 1. Title of Dénes Berényi’s book 

(Berényi, 1967). 

 

Fig. 2. Professor Dénes Berényi (Szegedi 

2008; Varga, 2014) 

 
 

 

 

If one remembers the book today, it is its position in the transition from the 

classical microclimatic description in the sense of Rudolf Geiger (1894–1981) to 

modern textbooks of micrometeorology, which are strongly influenced by 

physics. The following article will show this transition by means of comparisons 

of contents. However, the book has a special significance in the history of 

science, as it covers many East European and Russian sources that would 

otherwise be completely forgotten. 
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2. From Geiger to Berényi 

Rudolf Geiger, together with Wladimir Köppen, is not only the developer of the 

climate classification according to Köppen-Geiger, which is still used today, but he 

can also be described, without restriction, as the nestor of microclimatology. His 

book "Das Klima der bodennahen Luftschicht" (Geiger, 1927) has not only been 

published in many new editions (1941, 1950, 1961, reprint 2013), there is also an 

extension in English language available (Geiger et al., 1995, 2009). There is 

probably no one who works in this field and has not yet gained inspiration from this 

book. It would be too much to say that the book is structured according to 

ecosystems, but the structure does follow certain forms of vegetation (Table 1). On 

the way to Berényi, however, some other scientists have to be mentioned: Geiger's 

book was also based on Wilhelm Schmidt's (1925) fundamental work on the 

exchange coefficient. There is also a theoretical book on atmospheric turbulence by 

Heinz Lettau (1939) just before the Second World War. Not to forget the first 

comprehensive work on the energy balance of the earth by Fritz Albrecht (1940) 

and the first textbook on micrometeorology by Oliver Graham Sutton (1953). 

However, Geiger's influence on Berényi's work is unmistakable, at least for the 

descriptive parts of the microclimate. Berényi, however, had a significant 

improvement in the physical-mathematical formulations, and the characterized the 

transition from classical microclimatology to micrometeorology. 

 
 

Table 1. Comparison of the content of Geiger’s book „Das Klima der bodennahen 

Luftschicht” and Berényi’s book „Mikroklimatologie“ 

Geiger 

*new in 4th edition 

Berényi 

Earth’s surface energy balance – 

the basic of microclimatology * 

Introduction to microclimate 

Air layer over flat surfaces without 

vegetation 

Solar radiation 

Influence of the underlying surface Heat exchange near the surface 

Daily and annual cycle of 

microclimatological elements 

Quantitative determination of the energy 

balance * 

Influence of the plant cover  

Forest climatology  

Influence of the topography on the 

microclimate 

 

Interrelationship between animals and 

humans to microclimate 
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3. Important contributions from Berényi 

If one looks at the structure of Berényi's book (Table 1), it is immediately 

noticeable, in contrast to Geiger, that at the beginning of the book, the 

importance of radiation from the sun is shown, followed by the energy turnover 

on the earth's surface. The climatology is considered separately for the 

individual elements like radiation, temperature, wind, etc. In his fourth edition of 

the book, Geiger (1961) also gave more space to the heat balance on the earth's 

surface in the introductory section, but not with the clarity of Berényi's work. In 

principle, the structure introduced by Berényi has more or less established itself 

in the micrometeorological textbooks of the last 50 years, Monteith (1975, 

further editions with Unsworth 1990, 2008, and 2013), Stull (1988), Arya (1998, 

further editions 2001 and 2012), Foken (2008, further edition 2017). The 

development of micrometeorology in these years has recently been described in 

detail (Hicks and Baldocchi, 2020). While Geiger showed only the principles of 

energy turnover at the earth's surface, Berényi gives quantitative values (Fig. 3), 

referring to Baur and Philipps (1934, 1935) and Houghton (1954). Today, such 

presentations are included in all climatology and meteorology textbooks. 

 

 

 

 

 

 

 

Fig. 3. Heat balance at the earth’s surface and in the atmosphere (Houghton, 1954; Berényi, 

1967) 
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A further detail to be emphasized is the division of the scales into macro, 

meso, and micro – even before the introduction of Orlanski's (1975) scheme – 

based on a work by Saposhnikova (1950) with an interesting spatial averaging of 

the air temperature (Fig. 4). This introduces a principle of order, as is common 

today, even though Berényi does not yet link it to the temporal scales. However, 

the many and differently defined scale concepts in climatology are overcome 

(Hupfer, 1991). 

 

 

 

 
 

Fig. 4. Classification of the scales of the climate (Saposhnikowa, 1950; Berényi, 1967) 

 

 

 

 

Berényi has a strong hydrodynamic reference in his book, since he begins 

the theoretical sections with Prandtl's (1925) mixing length approach alongside 

the work of Schmidt (1925) and uses essential hydrodynamic works of the 1920s 

and 1930s, which formed the theoretical foundation of micrometeorology. Also 

important are the inclusion of turbulence and the description of the vortex 

structure near the ground. Here he refers to an illustration by Obukhov (1951), 

which is shown in Fig. 5. Thus, the book has crossed the border from the 

phenomenological description of the microclimate to a clearly theoretical 

underpinning corresponding to the approaches of the 1960s. 
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Fig. 5. Difference of the wind velocity between two points (Obukhov, 1951; Berényi, 1967) 

 
 

 

 

Somewhat surprising is the extensive absence of the similarity theory of 

Monin and Obuhkov (1954), although it was already published in German in the 

1950s (Monin and Obukhov, 1958). When listing the approaches to turbulent 

energy exchange, there is only a footnote that the method according to Monin 

and Obukhov can also be used, and that Kiss-Tóth (1959) has successfully 

applied it to the region of Lake Balaton. It is possible, however, that a paragraph 

in the book has been deleted, because the bibliography (consecutive numbering) 

contains some references to which there is no text in the book. 

4. Significance of the book for the present day 

The transition to a modern mathematical-physical based micrometeorology and 

thus also microclimatology was made with the Workshop on Micrometeorology 

(Haugen, 1973), so the earlier written book of Berényi was a pioneer in some 

areas, but it is only of historical interest today. In any case, the far-sightedness of 

the author must be emphasized, as he based Geiger's approach more on physics. 

Thus, the work stands at the transition from the classical mixture length and 

exchange coefficient based approach to the similarity and turbulence theory. In 

the context of changing climate, local climatic changes are also of great interest. 

Here, examples from the book can be quite helpful because of the strong 

physical base. 
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Apart from this scientific-historical aspect, it is above all a source for many 

forgotten Hungarian local climatological works before 1960, but also from the 

Russian and East European area, which are completely underrepresented in 

Geiger's book. In any case, the book remains an important document of the 

Hungarian meteorological and climatological sciences. 
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