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ABSTRACT, One of the important topics in the current discussion on causes of climatic changes is a proportion
between natural and anthropogenic factors. The majority of climatologists are of the opinion that at present signs
of the antropogenic factor are visible only on a local scale. An evaluation of the impact of this factor on a global
scale will be possible in the future as more and more data on the physical parameters of Earth’s atmosphere are
to obtain using meteorological satellites.

The largest series of meteorological data, which currently constitute the basis of all analyses and forecasts con-
cerning climate changes in the immediate and distant future, come from urban areas. The results of meteorologi-
cal measurements are constantly influenced by the factor of municipal development, changes in the measure-
ment locations within administrative borders, and also by variations resulting from the geographical location,
the type of building development, and the colouring of the city. The city, depending on the dominant colour, and
also on the colour of the surrounding area, does not always generate a urban heat island. There are areas around
the globe, mainly in tropical latitudes, where the city is colder than the surrounding areas, which leads to the
occurrence of a urban cold island.
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In the distant past, global climatic changes
resulted exclusively from natural causes. These
causes have not been fully analysed to date. Cer-
tainly, these include astronomical factors - such
as the activity of the Sun, volcanic eruptions and
earthquakes, changes in the quantity of natu-
ral CO, in the atmosphere, etc. Natural climate
change factors are characterised by periodic (cy-
clic) changes.

Over the past one hundred or so years, the
influence exerted by man on the natural envi-
ronment - which also impacts climatic rela-
tions - has become steadily clearer (Obrebska-
-Starkel & Starkel, 1991; Sadowski, 1996; Schon-
wiese, 1997). This is to be illustrated by the con-
stant increase in the quantity of CO, in the
atmosphere, which is shown by Keeling’s
curve (Keeling, 1984) (Fig. 1). It illustrates the



86 ArLojzy Wos

ppmv
380 —

370 —

360 —

350 —

Cco,

340 —

330 —

320 —

310 I I
1955 1965

1975

N N \
1985 1995 2005

Fig. 1. Keeling’s curve (cdiac.ornl.gov) presenting an increase in the atmospheric carbon dioxide level on the Mauna Loa peak
in Hawaii. Data for the years 1958-2005

aggregate share of the natural and anthropogenic
factors.

Currently, Ch. Keeling is of the opinion that
the increase in air temperature noted in recent
decades is the result of natural, cyclic climate
variations, upon which the effects of man’s eco-
nomic activities are only superimposed.

The majority of climatologists are of the opin-
ion that at present signs of the influence of the
anthropogenic factor are visible only on a local
scale. It is possible, however, that they will also
influence the climate on a global scale in the fu-
ture. Natural climate variability factors continue
to be decisive - they control the variability of the
climate on a global scale (Boryczka, 1993).

At present, we cannot quantify the share of
the anthropogenic factor in local climate chang-
es, nor - all the more so - its share in global cli-
mate changes. It is only an estimate that in the
city, for example, 5-10% more precipitation is
observed, the correspondingly greater number
of clouds is noted, the wind speed decreases by
10-30%, higher air temperatures are noted, while
the quantity of constant contaminants suspend-
ed in the air may be even 1000% times greater in
comparison with the extra-urban zone (Boryczka
et al., 1992).

Over the past quarter century, the variability
of weather situations, which is being observed
from year to year, and the differences in certain
meteorological indices, mainly thermal and pre-

cipitation-related, occurring in different years,
have become the object of particular interest on
the part of climatologists (Fortuniak et al., 1992).
Among others, research into these issues includes
the elaboration of forecasts of climatic relations
for the next few decades (Climate Change: the
IPCC response strategies, 1991). The aforemen-
tioned differences in the weather regime of in-
dividual years (weather anomalies) are always
local in scope.

The beginning of meteorological instrument
observations more or less corresponds with the
discovery and formulation of the first regularities
concerning the Earth’s atmosphere towards the
end of the 17th century. Initially, meteorological
observations were usually made at astronomic
observatories. This close bond between astrono-
my and meteorology lasted until the middle of
the 19th century.

More or less at this time, meteorological ob-
servations in individual countries started to be-
come an organised undertaking. This ushered in
a period of activity aimed at ensuring the compa-
rability of the results of meteorological measure-
ments and observations performed and gathered
at a steadily growing number of points around
the world. The first organised networks of mete-
orological stations started to appear.

The connection of a constantly growing body
of meteorological data with research methods
typical of the exact sciences and the systemati-
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cally increasing quantity of ever more precise
information on the orography of both proximate
and distant areas of the globe helped develop a
new field of knowledge - climatology.

In the nineteen sixties there commenced a
period during which information on the physi-
cal parameters of the Earth’s atmosphere was
obtained using meteorological satellites; this
was accompanied by the development of satel-
lite meteorology. In the author’s opinion, only an
analysis of these data for a period of many years
will provide us with convincing and unequivo-
cal information on the direction and quantity of
global changes in climatic relations for next few
decades.

The largest series of meteorological data,
which currently constitute the basis of all analy-
ses and forecasts concerning climate changes in
the immediate and distant future, come from ur-
ban areas, for these were the locations of the first
points of measurement of the physical charac-
teristics of the atmosphere (Lamb, 1978). Within
any given township, the results of meteorological
measurements are constantly influenced by the
factor of municipal development, and also - this
holds true for the majority of townships - changes
in the measurement locations within administra-
tive borders. In the nineteen thirties, the advent
of aviation made it possible to frequently change
existing points of meteorological measurements;
these were often transferred to airfields, or new
stations were established at airfields - however,
these provided only relatively short series of me-
teorological data that are of limited use for re-
search into contemporary climate changes.

For example, in 1869 the city of Poznan occu-
pied an area of approximately 942 ha and was in-
habited by approximately 69,000 people. By 1925,
the number of citizens had increased to 220,000,
while the area of the city totalled 6,736 ha. By
1939, the number of permanent residents totalled
274,000, while the area of the city had increased
to 7,691 ha. In 1955, Poznan occupied 21,955 ha
and was inhabited by 375,000 people. In 2000,
the city had approximately 580,000 inhabitants
residing on an area of approximately 26,100 ha
(Fig 2).

Systematic meteorological observations were
commenced for Poznan in 1848. The air temper-
ature was measured in the western part of the
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Fig. 2. Poznari - an increase in area and population

city, on the then developed area, while precipita-
tion was measured in the so-called lower town.
In 1885, meteorological measurements were per-
formed at No. 2 Zielona Street. In January 1911,
a meteorological station was set up at one of the
present-day buildings of the Adam Mickiewicz
University-Collegium Minus. In 1935, the Poz-
nan-University and Poznan-Golecin stations were
replaced by the Poznan-Solacz stations, which
nearly continuously performed observations also
after the Second World War. The Poznan-Lawica
station has been operational at its current loca-
tion since 1948, and it simultaneously functions
as the Airport Weather Office (Fig. 3).
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Fig. 3. Poznan - sites of measurments and meteorological
observations
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Fig. 4. Ia - Santorin (Greece)

The influence exerted by the municipal ag-
glomeration on the results of meteorological
measurements is also characterised by varia-
tions resulting from the geographical location,
the type of building development, and also the
colouring of the city, which factor continues to
be completely overlooked by climatologists; the
influence exerted on measurement results for cit-
ies located in the semitropical zone (e.g. Fig. 4. Ia,
Fig. 5. Beni Isguen) and cities located in moder-
ate or subpolar latitudes (e.g. Fig. 6. Bergen, Fig.
7. Thorsavn) differs considerably. In the latter
municipal agglomerations, one of the most im-
portant factors shaping the local climate are the
effects of the combustion of enormous quantities
of energy raw materials, used to heat developed

areas.

e

Fig. 5. Beni Isguen (Algeria)

The city, depending on the dominant col-
our, and also on the colour of the surrounding
area, does not always generate a urban heat island.
There are areas around the globe, mainly in tropi-
cal latitudes, where the city is colder than the sur-
rounding areas, which leads to the occurrence of
a urban cold island.

The problem of the influence exerted by the
city on the climate is particularly important in
climatological research that uses archival data,
sometimes from decades ago, in order to deter-
mine the past and forecast future climatic fea-
tures. The results of such analyses should be
treated with an appropriate dose of criticism.

Fig. 7. Térshavn - Faeroe Is. (Denmark)

From the above review of only some of the
issues connected with researching and forecast-
ing climate changes on the basis of analyses of
meteorological data from the past 100-200 years
we can see that the problem is characterised by
an exceptional level of complexity. For this rea-
son, the hitherto presented forecasts of climate
changes for the next few decades are of necessity
tainted by significant shortcomings.

They do not contain convincing documenta-
tion not only as regards the value of changes in
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climatic indices, but they are also devoid of uni-
form views as to the direction of climate changes.

This also concerns opinions expressed in the
reports of the IPCC (Intergovernmental Panel for
Climate Change), which suggest that there has
commenced an era of domination of the anthro-
pogenic climate change factor over natural fac-
tors. The opinion concerning the dominant role
of “greenhouse” gases with respect to other cli-
mate-shaping factors is considered by more and
more climatologists as difficult to accept due to
the fact that it is based mainly on an analysis of
long observation series, which do contain errors
generated by numerous factors. The author has
attempted to indicate certain of these factors in
the present paper.
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