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Introduction

Among the chief tasks facing the present climatology belongs abo-
ve all the solution of prognosing and improving the climate, which ought
to aid in solving a complex of problems of the environment of the hu-
man society and its energetic, food and ecological problems. These pro-
blems, éssentially of global character, must be solved on a regional or
local scale, i. e. they must gradually become an inseparable component
of the landscape research.

This sphere logically includes also the study of the climate in towns
as a specific form of local and/or mesoclimatic conditions. Understanding
the climate in towns is a problem of an extraordinary social importance.
This is above all related with the abrupt growth of the town population
throughout the world (in 1900 by 13.6 %, in 1979 already by 39.7 %) and
with a striking deterioration of the environment in many large towns.
In this context meteorological and climatological conditions are an extra-
ordinarily important factor of the quality of the environment of towns.

In individual cases influencing the meteorological and climatolo-
gical regime in towns it is very complex and varied, depending on a num-
ber of factors, such as the size of the town, the extent and kind of the
built-up area, the location and kind of industrial plants, as well as geo-
graphical conditions of the town and its.immediate surroundings.

Generally, it is possible to classify the effects of these factors as
follows: o ‘

1. specific physical properties of artificial (urbanized) active surfaces;
2. production of artificial waste heat energy;

3. emission of pollutants into the atmosphere;

4, effects of the polluted town atmosphere on the components of the ener-
getic balance of the system active surface — town atmosphere.

With respect to the time and. space variability of the characteristics
of the climate conditioned by the above factors measurements in the tra-
ditional network of meteorological stations need not yield sufficient star-
ting information about the climate of the town in question. For obtaining
a more detailed information it is necessary to coplete these basic measu-
rements by other ways of obtaining data, such as a special station net-
work or ambulant measurements.

The object of the present paper is to show the basic characteristics
of local climatological conditions in a town on the example of Brno, in
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the same way as studies are performed at the Department of Geography,
Faculty of Science, J. E. Purkyn& University, Brno. The achieved results
are a part of a detailed geographical study of the area of the City of
Brno.

Metodological approach and procession objects

The methods of acquiring basic information about the climate of
a town must necessarily be connected with the general character of the
actual urbanized territory and its immediate surroundings.

The City of Brno covers an area of 230.36 km?, its population on
Nov. 1, 1980 was 371,463. The area of the town includes the old quarter
(central part) of tenement and family houses, and the newly built-up
areas of modern housing estates in its outskirts. 32.7 % of the area of the
town is formed by urbanized areas, 39.2 % are utilized by agriculture,
and 28.1 % are covered by forests. Extensive industrial production is
located partly in the centre, partly along the southern and south-eastern
margin of the town. »

The area of Brno and its surroundings is formed by a considerably
rugged relief. The Dyjskosvratecky Gval-graben whose lowest part is
formed by the alluvium of the rivers Svitava and Svratka at an altitude
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1. Diagram of the method of climatological procession of the town climate.
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of ahout 200 m penetrates the southern and south-eastern parts of .the
area-of the town. In the west, north and east.the town is surrounded by
hills-of the Brnénskd vrchovina-highland, reaching. the altitude of about
350 to 400 m. Sharply bounded depressions of the basin character occur
on the territory of Brno, alternating with conspicuous elevations. The
elevations occurring also in the. central part.of the town are surrounded
by a low flat relief.

-, The study of the town climate in Brno starts from the working dia-
gram- (Fig 1), in which two stages are differentiated, the procession
and the presentation of results. The first stage includes the problem.of
the measurements, their procession and the determination of dependen-
ces- qf climatic chavacteristics on the properties of. the active surface. .

o . ' . -Stage of procession. .

At present two meteorologlcal stations operate on the territory of
the City of Brro. Both of them are part of the Hydrometeorological in-
stitute (Brno-TuFany and Brno-Kravi hora-hill, Fig 2], but their location
is. ‘not typical of the major part of the terrltory of the town. For detailed
information let us mention that on the whole terrltory of the CSSR 188
meteorological stations were in operation in 1980, i. €. on an average an
area of 419.5 km? per one station. This area.is comparable to that of large
towns in the CSSR. Data from those stations are, of course, of macro-
climatic character and cannot express sufhmently the properties of the
climate in towns, particulary in the case of their rugged relief. ,

With respect to these facts a network of special stations was éSta-
blished on the territory of the town (Fig 2). In locating the stations both
the relief morphology and different types of the urbanized surface were
taken into account with respect. to:the maximum surface representa-
tion, respecting -at the same time, the uniform' character of the active
surface in their'immediate surroundings. The previously mentioned prin-
ciple was conditioned by the scale of the local climate of the town.

In connection with the fact that at those stations it is — due to
personal reasons ~— impossible to pérform measurements in climatic
terms (which, by the way, are comparatively inaccurate for obtaining
the basic information), the registering apparatus were placed at the sta-
tions in meteorological screens {at a height of 1.5 m above the earth
surface) (a thermograph and a hygrograph) and the August paychrometer
as a controlling device. Once a week record ribbons were changed and
twice a week checking measurements were performed. At stations where
it was possible to carry out daily measurements rainfall gauges were
installed.

In connection with the demand for a minimum lenght of operation
of the special station network, which had been verified before in solving
other topoclimatic tasks-at the Department of Geography, which is one
year in maintaining indivisibled seasons of the year (Pro3ek 1978, ProSek
and Bréazdil 1981) in the Brno network measurements were carried
out for 3 years. A basic unit of -processing the climatic characteristics
is a day with a radiation regime of weather. It is a day on which the
sunshine takes up at least 80 % of the theoretically available time, the
wind speed and the shape of -the curve of the diurnal variation of: air
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temperature being taken into consideration. Days with the radiatien.re-
gime of weather are chosen because they shew most conspicuously the
effects of the active surface on the physical properties- of: the atmosphe-
re near the surface and their regime (i: e. the differences among indivi-
dual parts of the territory under study suppresed in the advection type
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2. Diagram of the location of stations in.a special -station network for studying the cli-
mate of the City of Brno: 1. Arboretum, 2. Botanickd zahrada, 3. Experiment. bota-
nicka zahrada, 4. JZD Komin, 5. Knini¢ky, 6. Lipové, 7. Malomé&Fice, 8. ndmésti Svor-
nosti, 9. Pisarky, 10. Planetarlum '11. Skrobérny, 12. Troubsko 13. Zbrojovka, 14. Br-

no-Kravi hora (HMI), 15. Brno-Tu¥fany (HMI).
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of weather are shown in the most conspicuous form in the radiation
type of weather). The above method is applicable in providing tempe-
rature and humidity characteristics.

Substantially more complicated is the procession of precipltatmn,
whose relationship to the active surface (chiefly to its morphology) is
still more complex. In processing it one must start from long-term mea-
surements in the standard network of stations, or from short-term mea-
surements with one condition fulfilled, viz. its connection to series of
measurements for many years.

The above measurements had to be completed by measurements
of solar radiation and air convection which we could not perform due
to organizational reasons. The missing characteristics of the above me-
teorological elements must be determined by means of theoretical calcu-
lation and/or be derived on the basis of measurements of the standard
meteorological stations.

Tab 1 — Characteristics of selectéed meteorological elements used for the typification
of the climate of the City of Brno

Air temperature:

— mean maximum air temperature (°C])

— mean minimum air temperature (°C)

— probability of the occurence of the day with minimum temperature < 0°C (%)
— duration of air temperatures < 0 °C (hours)

— duration of air temperatures =< 12 °C (length of heating period in hours or days)

Air humidity:

— extremity of the diurnal variation of relative humidity (%)
— humidity character of atmosphere near the ground (hours)
— probable number of hours with radiation fog in the year

Atmospheric precipitation:

— mean annual sum of precipitation (mm]

— average number of days with precipitation > 1.0 mm

— average number of days with snow blanket

— mean maximum diurnal sums of precipitation in the year (mm)

Wind:
— index of effective aeration

Air pollution:

mean diurnal concentration of SO, in Oct.-Mar. (ug.m—3)

mean diurnal concentration of SO; in Apr.-Sep. (ug8.m—3)

mean diurnal concentration of flying dust in Oct.-Mar. (ug.m-3)
mean diurnal concentration of flying dust in Apr.-Sep. (ug.m—3)
average number of days exceeding the hygienic standard

(IR

Measurements in the special network of stations were aimed at obtai-
ning the characteristics of meteorological elements listed in Tab. 1. These
characteristics were completed by what is called special climatic cha-
racteristics important for certain spheres of human activity related with
the climate of towns (such as the characteristics of air pollution).

After calculating the characteristics of meteorological elements in
the individual stations it is necessary to solve the problem of extending
the validity of these data to the whole territory under study, and/or in
individual parts of the area of the information system. For this purpose
is used linear or non-linear regression relations between the individual
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characteristics and the altitude. Also other parameters must be taken in-
to consideration as well as local peculiarities of the terrain (morpholo-
gy, exposition and/or different local factors). An example of the applica-
tion of this method is illustrated in Fig 3.

On the basis of dependences formulated in this way it is possible
to proceed to the further stage of procession, i.e. to the presentation of
the results in the form of climatic maps.
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3. An exgmple of regression dependences of the average diurnal amplitude of tempera-
ture (T » [°C]) at an altitude in spring months,

The stage of presenting the results

The first type of climatic maps can be considered — from the point
of view of ]J. Paszynski (1980) — the analytical maps picturing the space
distribution of the respective characteristics of the selected meteorolo-
gical elements./An example of such a map is given in Fig 4.

In solving the above task we have reached this stage of map ma-
king. Hitherto obtained results are presented in papers by R. Brézdil,
M. Kol&f and P. ProSek (1983 a, b, c, d).
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4. An example of a section of analy'/tlcal climati¢ m;;ip the. fleld of average dlumal
amplitudes of temperature (°C) in sprimig months” orr-the terfitory of Brno.

Further pIOCGSSIOH will be almed at the compilation of synthetlc
climatic maps (preseriting-the djivision of the territory under investigation
into climatic units in the typological sense of the word) and a conclu-
ding bonitation map (whose content is the bonitation of the climate with
respect to certain spheres of human activity).

T TThe basic criterion of approachto the compilation-of synthetic-maps
is the determination of the extremity of the values-6f processed-tlimatic
characteristics by means of methods usual in the mathematical statis-
tics [such as the methods uséd" prev10usly by P. Pro3ek (1978) or by P.
Pro3ek and R. Brazdil (1983)]. In“this way we shall avoid a vast spectrum
of partial climatic units which would be obtained by the method of mere
superposition of the 1nd1v1dual analytlcal maps at the unit interval of
isolines.

The COIIlplldthIl of the bonltatlon cllmatlc map will be solved by
means of what is called relative climatic potential which, in the paper
by P..ProSek and R. Brazdil (1981) is defined as a criterion of partial
portions of the territory studied for different spheres of human activity-:
from the point:of view of the climate. The relativity of the potential fol-
iows from:the fact that it .expresses the above disposition only within
thé territory . under investigation; an example of a bonitation map is gi-
vei in the paper by P. ProSek and R. Brazdil (1983).
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Concluslen‘

.The above metheds and the way of processing, verified hitherto in
studies of ‘the local climate in regions of the countryside type appear —
after certaln modifications — suitable also for the study of the climate
of towns. The results presented in the form of analytlcal synthetical and
bonitation maps are a necessary basis for the decisive. and- controllmg
actlvity of desxgnmg and plannmg organlzanons . :
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Shrnuti
STUDIUM LOKALNE KLIMATOLOGICKYCH POMERO MEST

Mezi hlavni tkoly, stojici pfed sou€asnou klimatologii, pat:i pfedev$im i'eSeni pro-
blematiky prognézy a meliorace klimatu, kterd by méla napomoci p¥i Fe¥eni Zivotni-
ho prostfedi lidské spole&nosti a jejich energetickych, potravinovgch a ekologickych
problémd. Tyto problémy, majici ve své podstatd glob&lni povahu, musf byt p¥i praktic-
kém FeSeni smé&rovdny do regiondlntho & lokalntho mé&Fitka. Do této oblasti patii
logicky i studium klimatu mé&st, jako specifické formy mistnich, resp. mezoklimatick§ch
pomérd.

Lok4ln& klimatologickd zpracovdni, provdd&nd na katedfe geografie pFirodovs-
decké fakulty UJEP v Brné&, vychézejf{ ze schématu, uvedeného na obr. 1.

Nutnym vgchozim pFedpokladem pro tyto studie je vybudovdni GEelové sitd top0~
klimatick§ch stanic, doplfiujici existujici meteorologické stanice, které musi v podmin-
kdch méstské aglomerace vystihovat nejen morfologii reliéfu ( vrcholové, svahové a ddol-
nf polohy), ale i rizné typy urbanizovaného povrchu (obr. 2). S ohledem na moZnosti
p¥istrojového vybaveni by mély byt ze sitd ziskdvdny informace o charakteristikdch
hlavnich meteorologickych prvkd, zejména slunednfho z&feni, teploty a vlhkosti vzdu-
chu, proudéni, atmosférickych srdZek a zneliSténf atmosféry. Délka méfenf by neméla
byt krat¥f neZ jeden rok. Provoz udelové sit& lze podle moZnosti dopliiovat rlznymi
druhy ambulantnich méfeni, Zgkladni &asovou jednotkou pro zpracovani klimatickych
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charakteristik teploty a vihkosti vzduchu je den s pfevlddajicim radia¥nim re%imem po-
Casf, pr¥i kterém se nejvyrazn&ji projevuji rozdfly mezi dil¢fmi &E4stmi studovaného
izemf.

Vysledky mé&Fen! jsou pro jednotlivé stanice zpracovdvAny b&Zngymi statistickymi
metodami a pro zji§t¥né charakteristiky se urfuje jejich zdvislost na parametrech re-
liéfu a na ostatnich lokélnich faktorech a formuluje se pokud moZno v podob& p¥fslu¥-
nych regresnich vztahlt (obr. 3). Ziskangch vazeb se vyuZiva k ploSnému znézorn&nf zpra-
covdvanych charakteristik ve form& analytickfch map (obr. 4.). Na jejich zdklad&
se -sestavujf mapy syntetické (mapy topoklimatick§ch typd). Proces tvorby analytic-
kgch a syntetickgych map probfhd bud tradiénim zpracovatelsk§m postupem, nebo lze
ziskané informace vztaZené k vychozim plo¥nym elementim (napf. &tverce, Sestidhel-
nfky) zahrnout do informa&nfho systému o studovaném dzem! a s vyuZitim v¢poletni
techniky zfskat zmin&né mapy v podob& map po&itafovych.

V piipad® zpracovénf klimatu m¥sta Brna byly stanoveny charakteristiky, uvedené
v tab. 1.

Dal¥f etapou klimatologické anal§zy je sestaveni bonita&nich map. V souvislosti
s tim zavddime tzv. relativnf klimaticky potencidl, ktery vyjad¥uje dispozice rfzng§ch
f4st{ studovaného dGzemf pro rozlitné oblasti aktivity &lov&ka z klimatického hlediska.
Analytické, syntetické a bonita&ni mapy jsou nezbytnym podkladem pro rozhodovaci
a Ifdict &innost projektovych a pldnovacich organizact.

(Address: Pfirodovédeckd fakulta Univerzity |. E. Purkyné, Kotldfskd 2, 611 37 Brno.)
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