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Abstract. The aim of investigation was to find out the distribution and relationships between the urban landscape sensitiv-
ity to chemical pollution (S) and topsoil additive contamination Zd in the urbanized nucleus of Vilnius taking into account
different functional zones. Zd was calculated according to concentration coefficients of 13 chemical elements, and the
scores of S were based on integrated evaluation of 7 criteria. Comparison of indices was based on sampling sites. As S in-
dicates the degree of the influence of the load of elements-pollutants in an urban environment, it can only modify, but not
predetermine Zd. The linear relationship between 1g(Zd) and S is indirect and can be explained by relationship of Zd with
percentage of a built-up area. The strict correspondence of the categories of Zd and S is observed only in a small part of
sites, and according to percentage of sites with unfavourable categories, Zd exceeds S. In urban territories S is not a
reliable indicator of Zd, the significance of S is greater in relatively natural parts of the city. Analysis of both indices
reveals the location of contaminated and sensitive to chemical pollution sites. Their highest percentage is in industrial, in-
frastructural, old town public, old town residential and centre functional zones.

Keywords: urban landscape, urban topsoils, heavy metals, additive contamination index; self-regulation potential,

sensitivity to chemical pollution.

1. Introduction

The negative effect of heavy metals and other potentially
hazardous trace elements is observed in different envi-
ronmental compartments: atmosphere, surface and under-
ground water and soil. It is especially noticeable in urban
territories where topsoil investigation is used in different
countries to reveal the impact of their pollution (Norra
et al. 2006; Pasieczna 2003; Moller et al. 2005). Multi-
variate statistics and GIS help to analyse the spatial pat-
terns of heavy metals in an urban soil (Zhang 2006). Ur-
banization and industrialization of the Lithuanian cities
also caused their topsoil contamination (Taraskevicius
2000; Taraskevicius, Zinkuté 2003; Kadunas et al. 1999;
Zinkute, Taraskevicius 2005). Recent investigations show
that there is cumulative growth of the topsoil contamina-
tion level in the greatest cities of Lithuania due to con-
centration of the population and multifunctional eco-
nomic activities (TaraskeviCius efal. 2003; Taraske-
vicius, Zinkuté 2005).

The genetic capacity of landscape — natural self-
regulation potential (P)— is a mechanism ensuring the
landscape stability and capacity to reduce possible danger
caused by the elements-contaminants. There are many
theories explaining this mechanism. They are based on:
reversible negative links, inhibiting the chain reactions of
impulse transmission; species composition of biocoe-
noses and activity of microorganisms; hydrothermal fac-
tors (Lange 1969; Sochava 1978; Naveh, Lieberman

1990; Antipov et al. 1998). and other landscape parame-
ters ensuring the landscape stability (Ivanov et al. 1993;
Pauliukevicius 2001).

For evaluation of the natural self-regulation potential
of an urbanized environment, it is first of all necessary to
reveal the integrated response of landscape to pollution.
This requires knowledge about the self-regulation poten-
tial of discrete landscape components, links between
landscape components and the mechanism of elementary
territorial units of landscape. The conditions predetermin-
ing the natural self-regulation potential in relatively natu-
ral territories are more or less known and exhaustively
discussed in scientific works (Glazovskaja 1988; Antipov
etal. 1993; Jankauskait¢ 1993; PauliukeviCius, Gra-
bauskiené 1993). Yet, the integrated self-regulation po-
tential of urbanized landscape from the point of view of
chemical pollution has not been evaluated and is compli-
cated by a number of specific features of a city (Dobro-
volskij 1997; Antipov et al. 1998).

The highest self-regulation ability is an attribute of the
landscape territorial complexes that are characterized by
the high intensity of matter circulation, strong barriers (or
buffer capacity) to the fluxes of pollutants or dominance of
dispersive fluxes (Jankauskaité 2002). The dynamic links
ensuring the stability of landscape and its ability to treat
pollutants exist both in natural and urban territories, but in
the latter ones they are greatly disturbed and require a dif-
ferent investigation approach. Though sometimes the terri-
tories with a high self-regulation potential, even under a

ISSN 1648-6897 print / ISSN 1822—4199 online
http:/www.jeelm.vgtu.lt/en



6 M. Jankauskaité et al. Relationship between landscape self-regulation potential and topsoil additive contamination ...

high chemical load, display a comparatively low topsoil
total contamination level, it is not always so.

The aim of investigation was to find out the distribu-
tion and relationship between the urban landscape sensitiv-
ity to chemical pollution (S), which is an opposite index to
self-regulation potential, and the total topsoil contamina-
tion level (Zd) in the urbanized nucleus of Vilnius city
taking into account different functional zones. This is im-
portant for estimating the degree of the influence of the
load of elements-pollutants in an urban environment and
optimization of strategic territory planning.

2. Object and methods of investigation

Topsoil additive contamination index Zd (HN 60-2004
2004). was calculated according to concentration
coefficients of 13 elements (their background values in
ppm are in parentheses): Ag(0.066), B(21.3), Ba(310),
Co(3.5), Cr(24.3), Cu(6.8), Mn(436), Mo(0.64), Ni(9.6),
Pb(14), Sn(1.95), V(25.7), Zn(24.9). Their total contents
were determined in <1 mm fraction by optical atomic
emission spectrophotometry after ashing at 450 °C. Soil
samples were taken from the upper 10 cm soil layer and
were composite. Sampling density was much higher in
the central part of Vilnius and lower in its peripheral part.

The scores of sensitivity to chemical pollution (S)
were within the interval 0-80 and were based on inte-
grated evaluation of 7 criteria: percentage of a built-up
area, percentage of greeneries, buffer capacity of the soil,
character of relief, aeration intensity of a territory, depth
of a shallow groundwater table and permeability of the
technogenic cover. The estimation of criteria was made
by landscape expertise using the methodology proposed
earlier (Jankauskaité 2002). Each of these seven criteria
had a different weight, depending on their influence on
the urban landscape sensitivity to chemical pollution.

In 10 927 ha of Vilnius territory (its urbanized nu-
cleus) there were 3 398 cells (territorial units). These
cells were distinguished based on the methods proposed
by G. Godiené (2001). Each cell represents a territory
situated in a certain relief, having a similar spatial charac-
ter of technogenic cover (height and density of buildings,
built-up area) and having the same socio-economic func-
tion. These cells were the basis for preparing the map of
the urban landscape sensitivity to chemical pollution. As
soil sampling was not based on these cells, but rather on
location of potential pollution sources, the number of soil
samples was extremely uneven in different cells, and
about 54 % of cells were even not sampled, e.g. the cell
including the airport. Besides, Zd values within the sam-
pled cells were often highly variable. The map of sensi-
tivity to chemical pollution was based on the territorial
units and was prepared using Maplnfo software, while
other maps were based on sites and prepared using Sur-
face Mapping System Surfer. The post map with a high
deviation of common logarithms of Zd from linear re-
gression was compiled using the same software. The
95 % prediction intervals for linear regression of 1g(Zd)
on S were determined using SPSS software.

3. Results and discussion

According to the approach of techno-morphological cells,
the map of sensitivity to chemical pollution (S) was com-
piled (Fig 1). In 57.5 % of the investigated territory S was
very low (S < 12.5). The areas of a low (12.5 <S <25) and
medium (25 < S < 37.5) S accounted for 20.1 % and
14.4 % of the investigated territory, respectively, the areas
of a high (37.5 < S < 50) and very high (50 <S <80) S—
7.0 % and 1.0 %, respectively.

The precise location of pedogeochemical anomalies
is shown in the post map of Zd categories (Fig 2). Greatly
different sampling density in the central and peripheral
parts is obvious: from 2 322 sampling sites, the main part
(95.2 %) was taken in the central part, and only 4.8 % —
in peripheral. The following Zd categories were used:
very low (or allowable lower: Zd < 8), low (or allowable
higher: 8 < Zd < 16), medium (or medium dangerous:
16 <Zd < 32), high (or dangerous: 32 < Zd < 128) and
very high (or extremely dangerous: Zd > 128). In 41.4 %
of sites an allowable level of topsoil contamination (HN
60-2004 2004) was observed, and in 58.6 % — an unal-
lowable level.

The percentages of points were also calculated for 5
categories of S index (described by the above-mentioned
intervals). They greatly differ from respective percent-
ages of areas within these intervals and are the following:
very low— 30.5%, low— 42.6 %, medium— 10.2 %,
high — 12.6 % and very high — 4.1 %. The sites character-
ized by very low or low categories of Zc and S indices
can be called favourable ones, and with medium, high or
very high categories — unfavourable ones. It can be seen
that the percentage of unfavourable sites according to S
(26.9 %) is more than twice lower than the percentage of
unfavourable sites according to Zd (58.6 %), indicating
that not all highly contaminated sites are very sensitive to
pollution. The percentage of favourable sites according to
S both in the central (73.1 %) and peripheral (85.6 %)
parts is higher than the percentage of unfavourable sites
(26.9 % and 14.4 %, respectively). Meanwhile, according
to Zd, only in the peripheral part the percentage of fa-
vourable sites is higher compared to unfavourable sites
(63.1 % and 36.9 %, respectively), and in the central part
the situation is contrary: the percentage of unfavourable
sites (59.7 %) is higher compared to favourable ones
(40.3 %). Besides, in both territories the percentage of
favourable ones according to Zd sites is much lower than
the percentage of favourable according to S zones. In the
peripheral part the highest percentage according to both
Zd and S belongs to a very low category. In the central
part the situation is different: according to S, the highest
percentage belongs to a low category, and according to
Zd — to a medium category, indicating that the central
part is less favourable according to both indices com-
pared to the peripheral part (Fig. 3).

As Zd categories are based on a logarithmic scale, it
is reasonable to calculate correlation between common
logarithm of Zd and S. Such a correlation coefficient
(r=10.274) is significant (p < 0.05) (Smirnov 1981).
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Fig. 1. Sensitivity of territorial units to chemical pollution in urbanized core of Vilnius city Legend of
categories according to scores of sensitivity to chemical pollution (S): 1 — very low (S < 12.5), 2 — low
(12.5 <S £25), 3 —medium (25 < S <37.5), 4 — high (37.5 <S £50), 5 — very high (50 < S < 80)

Peripheral part

Fig. 2. Additive index Zd of topsoil contamination by Ag, B, Ba, Co, Cr, Cu, Mo, Ni, Pb, Sn, Sr, V, Zn in urbanized core of
Vilnius city (peripheral part is on the left figure and central part — on the right figure) Legend: 1 < Zd < 8 — very low (allowable
lower) contamination, 8 <Zd < 16 — low (allowable higher) contamination, 16 < Zd < 32 — medium (medium dangerous) con-
tamination, 32 <Zd < 128 — high (dangerous) contamination, Zd > 128 — extremely high (extremely dangerous) contamination
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Fig. 3. Percentages of sites belonging to different categories of additive contamination Zd and
sensitivity to chemical pollution S in central and peripheral parts
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Fig. 4. Linear regression between common logarithm of additive contamination Zd and sensitivity to chemical pollution S

However, the linear relationship between lg(Zd) and
S shows many deviations (Fig 4), despite that the regres-
sion is significant according to F-test (p < 0.05) and both
coefficients of equation are significant according to t-test
(p <0.05). This is quite natural, because the sensitivity to
chemical pollution cannot be the reason of a higher
contamination level of topsoil, while Zd values are
predetermined by the existing pollution sources, but not
by characteristics of the territory. High correlation
between Ig(Zd) and S is of course indirect and can be
explained by good relationship of some of the separate
components included into calculation of S, first of all
percentage of a built-up area. When the latter is high,
there is high probability that the territory is older and has
more pollution sources. Older time-span of urbanization
always implies the accumulation of elements-pollutants
in topsoil, if the soil cover is not disturbed.

Though there are many sampling sites within the
95 % prediction intervals for Zd determined according to
the latter linear regression equation, but 4.9 % of the sites
are outside these intervals. Positive deviations (2.8 %) are

more often than negative (2.1 %) indicating that the con-
tamination level is often higher than that expected ac-
cording to theoretical relationship. This is because the
equation was determined on the whole data set, which
includes mainly sites from the central part of the city
which is more contaminated.

Sites with contamination higher than expected are
often near industrial plants, e.g. in the territories of the
former plants of drills, fuel equipment or machines, in the
former territory of a military unit, or at streets with heavy
traffic (Fig. 5). Sites with lower Zd than expected are
often in the valley of the Neris river and other relief de-
pressions, which are usually in the peripheral part of the
city where the number of pollution sources is lower.

The categories of index Zd strictly correspond to the
categories of S only in 28.7 % of sites, in 50.7 % of sites
Zd category is higher, and in 20.6 % of sites it is lower
than S category (Table 1).

The links of Zd and S with the territorial function of
the cells (10 types of zones) were analysed (Table 2).
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There are some similar features of distribution of
both indices in 3 zones: both of them have the highest
percentage of a very low category in natural (predomi-
nated by greeneries of a high biochemical activity — forest
parks, suburban forests) and agricultural zones and the
highest percentage of a high category — in old-town pub-
lic zones. However, in most of the other zones (7) there
are differences in distribution of the indices. These zones,
according to the most abundant categories, can be subdi-
vided into 2 groups: 1) zones with lower Zd categories
compared to S categories; 2) zones with higher Zd cate-
gories compared to S categories.

More than a half of infrastructural zones (railway
junctions, sectors of intensive traffic, junctions of motor
roads, fuel stations, garages) are characterized by a very
high sensitivity to pollution, however, their most usual
contamination category is medium dangerous, and only
5.4 % of such sites are extremely dangerously contamina-
ted. Similar situation is observed in industrial territories:
there are more sites with high S than with medium S, but
there are more sites with medium Zd than with high Zd. It
shows that not all industrial and infrastructural sites are con-
taminated so much as it is expected. It depends on the type
of industry and the quality of environmental management.

Negative deviation, real Zd lower

. Zd within prediction intervals

Positive deviation, real Zd higher

4 km

Fig. 5. Sampling sites within the linear regression 95 % prediction intervals for 1g(Zd) according to S and outside these

intervals
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Besides, industrial anomalies are not always so large as to
include totally an industrial district. Still seeking to re-
duce chemical pollution of sensitive territories, much
attention should be given to them. Distribution of objects,
which act as sources of pollution, should be improved
and protective greeneries created. The first group also
includes the centre, where the category with the highest
percentage of Zd is medium, while the most abundant
category of S is high, indicating lower than expected
contamination there.

Four zones in the second group (public, residential,
old town residential and centre residential) are characte-
rized by the highest percentage of sites with a low cate-
gory of S and the highest percentage of sites with a me-
dium category of Zd. It means that public-residential
districts are often contaminated more than expected.
Household pollution, wastes and traffic might be the rea-
son of that. An older history of urbanization and higher
density of population also result in a higher accumulation
of elements-contaminants.

Only in zones of the above-mentioned first group
(industrial, infrastructural and centre) the percentage of
sites with unfavourable categories of S index exceeds the
percentage of sites with unfavourable categories of Zd,
meanwhile in all the other types of zones the relationship

is opposite, indicating the prevalence of contamination
(Fig. 6).

The sites unfavourable according to Zd are not nec-
essarily unfavourable according to S and vice versa (Ta-
ble 3).

However, in zones with multiple pollution sources
(industrial, infrastructural) or with a longer time-span of
urbanization (old town public, old town residential and
centre) the percentage of sites unfavourable according to
both indices is the highest among 4 possible combina-
tions of Zd and S, indicating that these territories need
special attention. In a greater part of public-residential
territories, which are not so old (residential, public, centre
residential), the highest percentage of sites is unfavour-
able only according to Zd, indicating the beginning of
pollution in the districts, which were built in rather fa-
vourable for self-cleaning territories and confirming that
pollution goes on independent of sensitivity to chemical
pollution. In natural and agrarian zones the greatest part
of sites is favourable according to both indices, and the
sites unfavourable according to Zd do not coincide with
the sites unfavourable according to S.

The outliers of the Zd prediction intervals (Table 4)
in most of the zones (7) can be both higher and lower
than Zd determined according to the regression equation
(positive and negative outliers, respectively).

Table 1. Correspondence between percentage of categories of Zd and S indices

. Total number of Categories of Zd
Categories of S
samples Very low Low Medium High Very high
Very low 708 33.2 27.3 20.1 18.1 1.4
Low 990 16.4 23.1 31.5 26.7 2.3
Middle 236 8.5 19.9 35.6 322 3.8
High 293 7.5 10.2 35.8 39.6 6.8
Very high 95 14.7 10.5 33.7 37.9 3.2
Total 2322 19.5 21.9 29.1 26.7 2.8

Explanation: the highest percentage of Zd for each category of S is in bold.

Table 2. Distribution of percentage of categories of contamination and sensitivity to chemical pollution in types of functional zones

Categories of contamination Categories of sensitivity
Zones Cl C2 C3 C4 | C5 S1 S2 S3 S4 S5
Industrial 12.1 ] 17.1 335 319 | 54 0.4 22.6 30.7 45.1 1.2
Infrastructural 153 | 17.7 347 | 274 | 48 4.8 26.6 3.2 12.1 53.2
Old town public 39| 15.6 3771 416 | 1.3 1.3 22.1 23.4 40.3 13.0
Centre 3.8 9.4 47.2 ] 39.6 | 0.0 0.0 9.4 34.0 50.9 5.7
Public 22.0 | 25.8 29.2 | 189 | 4.0 26.5 48.3 13.8 10.5 0.9
Old town residential 35| 115 292 | 52.2 | 35 6.2 42.5 8.0 36.3 7.1
Centre residential 5.6 5.6 55.6 | 333 | 0.0 0.0 55.6 22.2 22.2 0.0
Residential 16.1 | 23.8 289 | 289 | 24 28.5 66.0 4.5 1.0 0.0
Natural 434 | 24.6 189 | 12.8 1 0.3 95.3 3.0 0.7 1.0 0.0
Agricultural or allotment gardens 50.0 | 25.0 114 | 13.6 | 0.0 84.1 13.6 0.0 0.0 2.3

Explanation: zones were distinguished on the basis of territorial units used in dissertation of G. Godiené, the last two types are gene-
ralized by the authors. Categories: S1, Zd1 — very low, S2, Zd2 — low, S3, Zd3 — middle, S4, Zd4 — high, S5, Zd5 — very high.

The highest percentage for each zone is indicated in bold.
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Fig. 6. Percentage of sites with unfavourable categories of Zd and S in different types of zones

Table 3. Percentage of favourable and unfavourable sites in different types of zones

Zones Favourable Unfavgurable Unfavourable according | Unfavourable according
according to S to Zd to Zd and S
Industrial 9.3 19.8 13.6 57.2
Infrastructural 12.1 21.0 19.4 47.6
Old town public 7.8 11.7 15.6 64.9
Centre 3.8 9.4 5.7 81.1
Public 40.1 7.8 34.7 17.4
Old town residential 9.7 5.3 38.9 46.0
Centre residential 0.0 11.1 55.6 333
Residential 39.0 0.9 55.5 4.6
Natural 68.0 0.0 30.3 1.7
Agrarian or allotment gardens 72.7 23 25.0 0.0
The highest percentage for each zone is indicated in bold.
Table 4. Percentage of sites within and outside the prediction intervals for Zd
Zones Below the lower limit Within confidence interval Above the upper limit
Industrial 0.8 95.3 3.9
Infrastructural 8.9 87.1 4.0
Old town public 0.0 98.7 1.3
Centre 0.0 100.0 0.0
Public 2.9 93.5 3.6
Old town residential 0.9 96.5 2.7
Centre residential 5.6 94.4 0.0
Residential 1.3 95.7 29
Natural 2.7 96.3 1.0
Agrarian 2.3 97.7 0.0

A higher percentage of two types of outliers is indicated in bold.

The percentage of negative outliers in natural and
agrarian territories is higher than that of positive outliers,
indicating that in these zones the regression more often
overestimates than underestimates the real value of Zd. It
can be supposed that in zones with a higher contami-
nation the percentage of positive outliers will be higher
than that of negative outliers. This is true in industrial,
old town public, old town residential and residential zo-
nes, but not true in centre residential and infrastructural

zones. The latter zones are characterized by a high pe-
rcentage of all outliers: infrastructural (12.9 %), centre
residential (5.6 %). The outliers are also often in public
(6.5 %), industrial (4.7 %) and residential (4.3 %) zones
confirming that the sensitivity to pollution cannot prede-
termine the pollution itself and the values of topsoil Zd. It
can only modify the Zd values in some of the sites, where
the pollution of the territory is not very high.
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4. Conclusions

As sensitivity to pollution indicates the degree of the
influence of the load of elements-pollutants in an urban
environment, it can only modify but not predetermine
topsoil additive contamination values Zd. Despite this,
the linear relationship between Ig(Zd) and sensitivity to
chemical pollution S exists in an urban environment. The
latter relationship is indirect and can be explained by
good relationship of Zd with percentage of built-up area,
which often implies a longer time-span of urbanization
and a greater number of various pollution sources and
therefore a higher accumulation of elements-pollutants in
topsoil if the soil cover is not disturbed. This relationship
in urban territories is more complicated compared to
natural territories. Therefore, the strict correspondence of
the categories of Zd and S is observed only in a small part
of sites (28.7 %), and there are both positive and negative
outliers from Zd values determined by regression, espe-
cially in infrastructural, public, centre residential,
industrial and residential zones. There are also many
differences in distribution of the categories of indices in
functional zones.

Determination of Zd according to S can be partly
useful in natural and agricultural territories, because the
results show that in this case the number of negative
outliers of Zd prediction intervals is higher compared to
positive ones, and thererefore the probability of
overestimation of Zd exceeds the probability of its
underestimation. In such areas the modification of the
load of elements-pollutants by sensitivity to pollution
plays a noticeable role and can be closer related to actual
topsoil Zd.

In most of the zones, except for industrial, infra-
structural and centre, the percentage of sites with unfa-
vourable categories of Zd is higher than the percentage of
sites with unfavourable categories of S, confirming the
primary influence of chemical pollution (load) and the
secondary influence of sensitivity to chemical pollution
on topsoil Zd as well as the absence of a direct causal
dependence of Zd and S indices. So in urban territories
sensitivity to chemical pollution is not a reliable indicator
of topsoil contamination by hazardous chemical elements
and cannot be used alone for planning functional zones of
a city. Its significance for planning is greater in relatively
natural parts of cities.

Complex analysis of distribution of both indices is
especially useful because it reveals the location of
contaminated sites in territories sensitive to chemical
pollution, where constant observation and strict nature
protection measures are necessary. Their highest percent-
age is in zones with multiple pollution sources (industrial,
infrastructural) or with a longer time-span of urbanization
(old town public, old town residential zones and the cen-
tre).
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RYSYS TARP KRASTOVAIZDZIO SAVIVALOS POTENCIALO IR PAVIRSINIO DIRVOZEMIO
SUMINIO UZTERSTUMO MIKROELEMENTAIS VILNIAUS MIESTE

M. Jankauskaité, R. Taraskevicius, R. Zinkuté, D. Veteikis

Santrauka

Tyrimy tikslas buvo iSaiskinti miesto krastovaizdzio jautrumo cheminei tarsai (S) ir pavir§inio dirvoZemio suminio uzters-
tumo (Zd) pasiskirstyma ir ry§i urbanizuotame Vilniaus miesto branduolyje, atsizvelgiant i jvairias funkcines zonas. Zd
skaiCiuotas pagal 13 cheminiy elementy koncentracijos koeficientus, o S balai buvo pagristi integruotu 7 kriterijy iverti-
nimu. Rodikliai buvo lyginami pagal éminiy rinkimo vietas. Kadangi S rodo terSianc¢iy elementy apkrovos itakos laipsni
urbanizuotoje aplinkoje, jis gali tik modifikuoti, bet ne lemti Zd. Tiesinis rySys tarp Ig(Zd) ir S yra netiesioginis, ji galima
paaiSkinti Zd sasaja su uzstatymo procentine dalimi. Grieztas Zd ir S kategorijy atitikimas yra tik nedaugelyje viety, o
pagal viety su nepalankiomis kategorijomis procenting dali Zd lenkia S. Urbanizuotose teritorijose S néra patikimas Zd
indikatorius, S reik§mingumas yra didesnis santykinai gamtinése miesty dalyse. Abiejy rodikliy analizé atskleidzia
uzterSty ir jautriy cheminei tarSai viety iSsidéstyma. Didziausia jy procentiné dalis yra pramoninése, infrastruktiiros,
senamiesCio visuomeninése, senamies¢io gyvenamosiose ir centro funkcinése zonose.

Reik$miniai ZodZiai: miesty krastovaizdis, miesty dirvozemiai, sunkieji metalai, suminio uzterStumo rodiklis, savivalos

potencialas, jautrumas cheminei tarsai.

CBsI3b MEXKAY NOTEHHHAJIOM CAMOOYUINEHUSA JAHAIWA®TA U CYMMAPHBIM
MNOKA3ATEJIEM 3AT'PA3HEHUA TIOBEPXHOCTHOMU IMOYBbI B 'OPOJE BUWIBHIOCE

M. fukayckaiite, P. Tapamksasuuioc, P. 3unkyre, /1. Beteiikuc

Pe3ome

Llenbto uccnenoBaHus ObLIO BBISIBICHHE 3aBUCUMOCTH MEXAY UYBCTBUTENBHOCTBIO TOPOJCKOro JaHAmAadTa K XUMH-
YeCKOMY 3arpsi3HeHHIO (S) U CyMMapHBIM IOKa3aTeJeM 3arpsi3HeHUs] MOBEPXHOCTHOW 1mouBHl (Zd) B ypOaHU3MPOBaHHOM
sape ropoma BumnbHioca ¢ ydeToM pasHbIX (YHKIMOHAIBHBIX 30H. Pacuer Zd mpoBoamics mo kodhdunueHTam
KOHIIEHTpanuyu 13 XMMHYECKHX JJIEMEHTOB, a IIOKa3aTelb XMMHYECKOTO 3arps3HeHns S B Oaulax — Ha OCHOBaHUH
HWHTETPUPOBAHHON OIEHKH 7 KpuUTepueB. VHAEKCH CpaBHHMBAINCH C y4eTOoM MecT ompoboBanus. [Tockomsky S moka-
3BIBAET CTETEHb BIMSHHS HATPy3KH 3arpsA3HSIONINX JJIEMEHTOB B ypOaHN3UPOBAaHHOH OKpY’Karollel cpele, OH Croco0eH
TOJIbKO MOAM(UIIPOBATH, HO HE mpenonpencnsts Zd. JInneiinas 3aBucuMocts Mexay 1g(Zd) u S sBnsieTcss KOCBEHHOM,
€€ MOJKHO OOBSICHUTD CBA3bI0 Zd C NPOLIEHTHOH YacThIO 3aCTPOEHHOCTH. CTPOroe COOTBETCTBUE MeXy KaTeropusimMu Zd
u S HaOmogaeTcst TOAbKO Ha HEOOJBIION YacTH MECT, a MO MPOLEHTHON YacTH TOYEK ¢ HEeONaronpusTHBIMU YCIOBUAMHU
Zd obronser S. Ha ypOaHU3UpOBAaHHBIX TEPPUTOPUSX S HE SBISIETCS HANEKHBIM HMHAMKATOPOM Zd, 3HAYUMOCTH S
YBEIMYHMBAECTCS B CPAaBHUTEIbHO OoOlee TNPHPOAHBIX YAaCTSIX TOPOJOB. AHanmM3 00OMX MOKa3aTeneld BBIIBISIET
pacHoyoKEeHHe 3arpsi3HEHHBIX M UYyBCTBUTENBHBIX K 3arps3HEHHIO MeCT. B OCHOBHOM 3Tm MecTa HaxonsiTcs B
WHIYCTPHAIBHBIX, HHPPACTPYKTYPHBIX, OOIIECTBEHHBIX M KHIIBIX (YHKIMOHATIBHBIX 30HAX CTapOro ropoja 1 LeHTpe.

KiroueBbie cjioBa: rOpOI[CKOﬁ HaHZ[IHaq)T, TOpOACKas MmovBa, TAXKEIbIC METAJLIbI, CyMMapHI;Iﬁ TMOKa3aTeyib 3arpsA3HCHUs,
NOoTeHIHAJI CaMOOYUIICHUS, YYBCTBUTCIIBHOCTE K XUMHUYECKOMY 3arpsa3HCHUIO.



14

M. Jankauskaité et al. Relationship between landscape self-regulation potential and topsoil additive contamination ...

Margarita JANKAUSKAITE. Dr, senior research worker and head of Dept of Landscape Geography and Cartography,
Institute of Geology and Geography; Assoc Prof, Vilnius University.

Doctor of Natural Sciences (1986), First degree in Natural Sciences (1981), Vilnius University. Publications: author of
over 50 scientific publications. Conferences: participant of over 50 international and national conferences. Research
interests: landscape, landscape geochemistry, landscape ecology and landscape planning.

Ritardas TARASKEVICIUS. Dr, senior research worker, Dept of Environmental Geochemistry, Institute of Geology
and Geography.

Doctor of Natural Sciences, 1992, Moscow University, 1981. Publications: author of over 80 scientific publications.
Conferences: participant of over 100 international and national conferences. Research interests: urban contamination, trace
element impact and associations, application of mathematical-statistical and cartographical (mapping) methods of data
evaluation.

Rimanté ZINKUTE. Dr, senior research worker, Dept of Environmental Geochemistry, Institute of Geology and
Geography.

Doctor of Physical Sciences, 1999, Kharkov University, 1989. First degree in Mathematics, Vilnius University, 1978.
Publications: author of 17 research papers, 1 monograph and co-author of 1 monograph. Conferences: participant of 14
international conferences. Research interests: urban soil contamination, trace element associations, application of
mathematical-statistical methods.

Darijus VETEIKIS. Dr, scientific secretary, research worker, Dept of Landscape Geography and Cartography, Institute
of Geology and Geography; lecturer, Vilnius University.

Doctor of Natural Sciences, 2003, Vilnius University, 2004. Publications: author of over 30 scientific publications.
Conferences: participant of 12 international and national conferences. Research interests: landscape morphology,
technogenic structure of landscape, cultural landscape.



