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GREGOR MENDEL AND URBAN ENVIRONMENT

Jan MUNZAR

Abstract

The article is a contribution to historical monitoring of environmental changes. It also brings some new information
about deterioration ot air in urban areas in the 60s of the 19th century on the example of Brno. The data have been
excerpted from two meteorological publications by Gregor MENDEL, founder of genetics (1822-1884), of which the
first deserves attention due to presented documentation on urban heat island including a discussion about its causes
and introduction of a term “Rauchnebel” - German predecessor to the English term of smog. The second article
presents interpretation of local differences in surface ozone concentrations detected by Schoenbein method both
on the basis of differences in air pollution rate in the centre and in the outskirts of the town, and with regard to annual
course of wind velocities (aeration).

Shrnuti
Gregor Mendel a Zivotni prostredi mést

Clének je prispévkem k historickému monitoringu environmentéainich zmén. Pfindsi nékteré nové informace
0 znehodnocovani ovzdusi mést v 60. letech 19. stoleti na pfikladu Bra. Jsou excerpovény ze dvou me-
teorologickych publikaci zakladatele genetiky Gregora Mendla (1822-1884). V prvni stoji za pozornost dokumentace
méstskeého ostrova tepla, diskuze o jeho pficindch a zavedeni pojmu “Rauchnebel” - némeckého predchidce
anglického pojmu smog. Ve druhém Clanku jsou lokéini rozdily v koncentracich pfizemniho ozénu, zjisténé
Schénbeinovou metodou, interpretovédny jak na zékladé rozdilt ve znedisténi ovzdusi v centru a na okraji mésta,
tak s prihlédnutim k roénimu chodu rychlosti vétru (provétravani).
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1. Introduction

Attempts at historical monitoring of environmental
changes should include information about gradual de-
terioration of air in towns and industrial agglomerations
from the period prior to instrumental measurements.
The basic idea can be provided for example by individ-
ual, non-systematic records spread in various historical
sources of written nature (Munzar 1994 a,b).

It is not generally known that the issue of urban
environment was dealt with in a pioneer way by founder
of genetics and natural scientist Gregor MENDEL who
lived and worked in Brno and whose 110th death anni-
versary was commemorated in January 1994. Two of
his meteorological works namely concern problems of
climate in Brno, particularly its temperature peculiarities
(in contemporary terminology of urban heat island) and
air pollution in connection with measuring surface ozone
values.

2. Heat island in the town of Brno

In January 1863, three years before publishing his
famous work on experiments with crossing pea plants,
Gregor MENDEL presented a work written in German
language “Notes to graphical and tabelar survey of
meteorological situation in Brno” (Mendel 1863) at a
meeting of Society for Natural Sciences in Brno. It was
his first publication in meteorology, and at the same time
it was the first newly concepted assessment of climate
in Brno based on average annual course of tempera-
tures and air pressure values, cloudiness, atmospheric
precipitations and wind direction or velocity. However,
MENDEL also reported of an experimentally found fact
that temperature values in the town centre are higher
than in the outskirts: “Air temperature was monitored in
Pekarska Street /Grosse Baeckergasse/ by means of
special instruments made by firm Kappeller to these
purposes. Experiments which were recently made in the
inner town and in one of neighbourhoods in the outskirts
have brought a certain evidence that average annual air
temperature values increase considerably towards the
centre of the town. The observed temperature differen-
ce appears to be larger in summer and winter than in
spring and autumn, showing very markedly particularly
during days with clear sky and calm air. We will not
tackle causes to these temperature differences in de-
tails here. However, we should remark that on hot and
bright summer days, considerable increase of tempera-
ture is being caused by sun-heated paving, walls and
roofs made of stone or covered with tiles. In winter time,
the warm air is leaking through doors and windows and
along with hot smoke rising from chimneys and smoky
fog (orig. Rauchnebel) contributes to temperature re-
ductions. The studies made in Pekarské Street are very
close to values of average temperature found in Brno.
It is to be presumed that the average air temperature of
innertown is by several tenths of a degree (REAUMUR)

higher, with genuine temperature of open surroundings
being lower by the same value. Precise calculation of
the difference will be made possible only on the basis
of further observations.” (Mendel 1863).

Even with the Brno scientist coming back to this topic
no more in any of his other publications, it can be stated
that apart from the experimentally found fact about
higher average air temperature values in the town cen-
tre in contrast to those of non-influenced surroundings
(outskirts) causes to this phenomenon were explained
in a correct way. This was the first work which tackled
the issue of urban heat island on the territory of the
former Austrian Monarchy. Up to now, the first publica-
tion about anthropogenic impacts on air temperature in
the town centre was considered to be a work by Austrian
meteorologist Julius von Hann, which was published
nearly a quarter of the century later (Hann 1885).

Mendel's mentioning the “smoky fog” in town, in
other words smog, also deserves attention. Neverthe-
less, the word smog as it is used today (from English
words smoke and fog) was first used by English physical
practician Harold A. Des Veaux (Heidorn 1978) as late
as in 1905, which is some forty years later.

3. Ozone and air pollution in Brno

The survey of meteorological observations made in
Moravia and Silesia in 1863 (Mendel 1864) includes a
passage which is devoted to air content of surface
ozone, detected by Schoenbein method. Tables bring
data on monthly averages in ozone concentrations at
following four stations: Té&Sin (Teschen), Kromé&kiz
(Kremsier), Brno (Briinn) and Jihlava (Iglau).

It follows out from Mendel's comments that the first
attempts at measuring ozone values in Brno were made
as early as in 1858. As at air temperature measure-
ments, it was a synoptical (synchronous) measuring in
two localities: Staré Brno (Altbrinn) and Dornych (the
ehen suburb of Dornréssel), in order to evaluate the
affect of different aspects. Ozone concentration differ-
ences between the two monitoring sites appeared to be
surprisingly great - reaching even 6 or 7 degrees of the
Schoenbein scale. They were explained both by the
existing air pollution and by wind status. MENDEL
claims: “For these mutually nearly antithetical results in
terms of maxima and minima, a rather simple solution
can be found at hand when using data from the more
precise research made by Schoenbein, Kletzinsky and
others. It has namely been proved that air poliutants of
different kinds, which occur in towns at all times, split
and bind atmospheric ozone with their action being
more pronounced with time length. This is the reason
why the air flowing above the town is always lacking
ozone in its lower layers when leaving the town and is
not lacking it when entering the town area, the ozone
losses being greater with slower flow of air. It is therefore
understandable why northern and north-western winds
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in Dornych suburb where they leave the town can exhibit
only a weak reaction on ozone paper slips while south-
eastern winds arriving from open surroundings can
show full effect. The observation site at Staré Brno can
speak of exactly opposite results due to its position. As
it is shown in the table, distribution of monthly average
values in Brno was rather strange in the course of the
year. The lowest ozone content was observed in late
autumn and in winter, ie. in the time when the town was
covered with mist and industrial smoke (Dunstnebel) for
more days under weak wind. On the other hand, the
nearly double maximum values were recorded in sum-
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mer months with considerably more rapid exchange of
air’ (Mendel 1864).

For our present time, historical origin of the used
method of measuring surface ozone is not important.
What is considered important is the fact that the quoted
passage links up with the older one on “smog” in Brno
from 1863, thus being another contribution to historical
monitoring of environmental changes. Let us add that
the famous episodes with persistent smog in London
began to appear approximately ten years later (Heidorn
1978).
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