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Abstract

STRELKOVA, M., HECKOVA, Z., ROZOVA, Z., TIRPAKOVA, A., MARKECHOVA, D. 2013. Influence of vegetation on
microclimate in the urban environment. Folia oecol., 40: 261-265.

There are many factors in the urban environment influencing its microclimate conditions. Vegetation is one
of the main components participating in this process. Our study compares microclimatic factors (the air
temperature and the air humidity) of two sites with different ratio between built-up area and greenery. The
measurements have been realized in the chosen areas of the built-up area of Nitra town in the spring months
of 2012. The aim of the research was to compare the air temperature and the air humidity depending on the
percentage of the vegetation cover in the urban environment of the built-up area of Nitra town.
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Introduction

Greenery in the urban environment is irreplaceable. The
cities are being characterized by the presence of differ-
ent surfaces changing the microclimatic characteristics
of the environment. The presence of different surfaces
is particularly reflected in the influence of the air tem-
perature and the relative air humidity conditions of the
human environment.

Greenery is a major component of the nature be-
ing involved in the treatment of this condition in the
cities. It is characterized by several functions that make
us a great deal in such disturbed environment as the ur-
ban settlements are. The microclimatic function of the
greenery is the basic one. Microclimatic function con-
sists of cooling of the urban environment by greenery
during the warm months and avoiding of the large tem-
perature fluctuations during the day and night. All the
trees and bushes regulate the air humidity of the atmos-
phere. Their space capacity and biomass assimilation
adapt the climate, air temperature, solar radiation and
air flow (Supuka et al., 1991; RozovA and MIKULOVA,
2009).

The microclimatic function is being understood
as the ability of greenery to influence the air humidity,
shade provision, reduction of temperature fluctuations,
etc., by its transpiration function. For example, the
adult birch in growing season can evaporate up to 7,000
1 of water, the urban parks reduce the air temperature
by an average of 1 °C if compared to the temperature
in the streets. The green areas increase the air humidity
(the average value is 5 to 7 per cent) (HUuDEKOVA et al.,
2007).

The aim of this work was to evaluate the develop-
ment of the microclimatic characteristics of the areas
with different ratio of built-up area and greenery in the
spring of the year 2012. The relative air humidity in %
and the air temperature in °C, the main indicators of
the microclimatic conditions, have been the measured
characteristics.

Material and methods

The research was carried out in the selected parts of
Nitra town. There were selected two model areas: Site
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1/Chrenova III. — parking place on Akademicka Street,
area with 0-50% of greenery and Site 2/Chrenova 1. —
place behind the Student Dormitory Nitra, area with
51-100% of greenery.

The ratio of the built-up areas and the green ar-
eas on the same size surface has been the main crite-
ria of the selection process. The squares of 50 x 50 m
have been determined within the area. Chosen squares
had to include parts with different types of cover (hard
surface, grassland and vegetation section). There were
created two categories, 0-50% and 51-100% of green-
ery of the whole area. The research was carried out
during the spring months (March, April and May) in
2012. Anemometer with multifunctional climate probe,
VELOCICALC ® (9565) — TSI, has been used for the
measurements. The relative air humidity in % and the
air temperature in °C were measured simultaneously.

Data logger recorded data at weekly intervals (7
days), beginning on the second Monday of month at
7 am., 2 p.m. and 9 p.m. with the periodic repetition.
The measurements have been realized in both localities
in the middle of the selected areas with the vegetation,
grass and hard surface and at the contact interfaces of
these parts: grass — vegetation, vegetation — hard sur-
face, hard surface — grass and at a distance of 2 meters
from the building. The measurements have been per-
formed at 2 m above the ground level.

Twenty entries were recorded at the specific time
in each area for the purpose of the statistic evaluation.
Collected data have been processed to the tables in

Excel 2010 program and evaluated by two-factor analy-
sis of variance by Statistical Program.

Results and discussion

The measurements were realized in spring during the
months of March, April and May in 2012. Change in the
development of the air temperature was observed in the
selected months in the monitored areas. We assumed
that the air temperature would be higher in the areas
with the higher ratio of the built-up area to the greenery.
Such assumption was confirmed in March (Fig. 1). The
air temperature during the monitored week was higher
at Site 2 than at Site 1 with the higher ratio of the green-
ery coverage. If sub-sites were considered, the biggest
differences in temperature were recorded at sub-site
with the hard surface and the smallest differences were
at the contact interface of the grass-vegetation.

In April (Fig. 2) the air temperatures became the
equal at both sites. A significant difference is visible at
the sub-sites with the grass coverage. The minimal dif-
ferences were observed at the sub-sites with the hard
surface and the contact areas with grass and vegetation.

The measurements in May (Fig. 3) showed differ-
ences in the air temperature values at the selected sites.
The greatest difference in temperature was observed at
the sub-site grass — vegetation. The higher temperatures
in May were measured at Site 1, in March at Site 2. Our
assumption that the air temperature is higher at site with
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Fig. 1. Comparison of mean air temperatures measured during one week at sub-sites of sites 1 and 2 in March 2012.

Site*Sub-site; LS Means. Current effect: F (6.280) = 0.01259,

p = 0.99999. Effect hypothesis decomposition. Vertical bars

denote 0.95 confidence intervals.
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Fig. 2. Comparison of mean air temperatures measured during one week at sub-sites of sites 1 and 2 in April 2012.
Site*Sub-site; LS Means. Current effect: F (6.266) = 0.01815, p = 0.99997. Effect hypothesis decomposition. Vertical bars
denote 0.95 confidence intervals.

the higher ratio of the built-up area to the countryside
has not been confirmed. This situation might be caused
by the consequence of the fact that the measurements
were taken at the beginning of the growing season of the
trees. The vegetation in our latitude is without leaves in
March. The leaves start to grow during April and the

full foliage of trees occurs in May. The growing season
of trees in Slovakia lasts from April 1 to September 30.

The relative air humidity and the air temperature
were measured at the same time and at the same places.
The research was performed in spring of 2012. The
higher values of the air humidity were measured in all
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Fig. 3. Comparison of mean air temperatures measured during one week at sub-sites of Sites 1 and 2 in May 2012.
Site*Sub-site; LS Means. Current effect: F (6.280) = 0.00496, p = 1.0000. Effect hypothesis decomposition. Vertical bars
denote 0.95 confidence intervals.
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months at Site 1, where the greenery dominates over the  was the biggest difference in values of the air humidity
built-up area. between the monitored sites. The difference in the fol-

Figures 4-6 show the changes in the air humidity lowing month, in April, was smaller one. In May, the
at the sub-site with the hard surface. In March, there values of the humidity became equal at sites 1 and 2.
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Fig. 4. Comparison of values of mean relative air humidity measured during one week
at sub-sites of Sites 1 and 2 in March 2012. Site*Sub-site; LS Means. Current effect: F (6.280) = 0.03431, p = 0.99983. Effect
hypothesis decomposition. Vertical bars denote 0.95 confidence intervals.
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Fig. 5. Comparison of values of mean relative air humidity measured during one week
at sub-sites of Sites 1 and 2 in April 2012. Site*Sub-site; LS Means. Current effect: F (6.266) = 0.00456, p = 1.0000. Effect
hypothesis decomposition. Vertical bars denote 0.95 confidence intervals.
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Fig. 6. Comparison of values of mean relative air humidity measured during one week
at sub-sites of Sites 1 and 2 in May 2012. Site*Sub-site; LS Means. Current effect: F (6.280) = 0.00243, p = 1.0000. Effect
hypothesis decomposition. Vertical bars denote 0.95 confidence intervals.

This situation is caused by the equalizing of the tem-
perature daily routine. The air temperature is higher and
its fluctuations are reduced during the day. We did not
take into consideration the precipitation when evaluat-
ing data and results. In the future, the precipitation re-
gime of Nitra town needs to be considered in compari-
son with the microclimatic characteristics.
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