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Tpeasoken Habop U3 26 KpUTEpHEB, CTPYNIMPOBAHRLIX IO IKOHOMHUYECKHM, 1EMOrpa-
(bryeckuM, 3XONOTHUYECKHM, SKOCHCTEMHBIM, COLMANBHHIM, KyIbTYPHBIM M Jp. NPH3HAKAM,
DI OLEHKH TEHJCHUME K YCTORYMBOMY PA3BHTHIO FOPOJOB. TECTHPOBAHNE KPHTEPUES NPOM3-
Boqmwiock B 1998-2000 rr. Ha OCHOBE H3y4YeHWs CTATHCTHHECKHX MAHHBIX IO COLMAILHO-
IKOHOMUYECKOMY Pa3sBHTHIO, NEMOTPAa(QUK M COCTOSAHMIO OKPY)KAIOeH NpUpoaHoi cpemst 10
ropozos Llenrpansaoi u Boctouroit Esponkr — Xapekos, Kues, JIbos (Vkpauna), Bapiuasa,
Tosnans, Tnamscx (Tlomema), Ilpara, Yecke ByneiioBune, Bpro (Yenickas Pecrry6rka),
Bpamucnasa (Cropankas PecnyGnuxa). HauGonsiine 3HAYEHHMS KOMIUTEKCHOTO HEEKCA Y-
TOHYHMBOrO PasBUTHs (BO3MOMHBIN MakcuMyM = +78, BOIMOXKHBIA MUHHMYM = -78) 6puin
nony4ens: st {1paru u Yecke Byaeitosune (T.e. pasBUTHE STUX TOPOJOB U3 HCCIEAOBAHHOTO
pA/la HA COBPSMEHHOM 3TANE B HAMOONBIMeEH CTeNeHN ABIAETCS YCTOHYMBBIM), B TO BPEMA KaK
MUHUMAJIBHBIE - I8 Xappkoba ¥ JIbBoBa (Pa3sBUTHE KOTOPBIX HA JAHHOM JTANE NPOXOMUT B
«IPOTHUBOMOJIOHKHOM HAIIPABIEHUM»). MeKy NOKa3aTeNdMul [0 KPUTEPHIM = IKOHOMAYECKOH
H ACMOrpadecKol, SKOHOMUYECKON M 3KOJIOIHYECKON, SKOMOTHYECKOR U GHOIOTHYECKOM
TPYIIA YCTAHCBIEHA AOCTOBEPHAS MONOKHTENbHAT TIapHas KOPPEeIUIUs.

This article surnmarizes outcomes of the project, which was carried out in
1998-2000 and aimed to examine the landscape patterns and process con-
cerning the land use and ecological diversity patterns through the field and
archival studies in order to find relevant indexes of sustainability of urban
development [4]. The city of Kharkiv has been chosen as a model by rea-
sons of its location, history, the role as a regional central city, being the big-
gest national industrial, transportation and educational center, and landscape
diversity [1-3]. Additionally, comparative studies of experience achieved in
landscape ecology, land use planning throughout the region of Central and
Eastern Europe were carried out in 9 selected cities of the same or similar
functions in Ukraine (Kyiv, Lviv), Poland (Gdansk, Poznan, Warsaw), Slo-
vak Republic (Bratislava), and Czech Republic (Prague, Brno, Ceske
Budéjovice) [5-11].

To assess a sustainability/non-sustainability of urban development in any
city, a number of criteria has been introduced. Those criteria have been
grouped into the following categories:

®  economic; e

e demographic;

o landscape and ecosystem;
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environmental;

biological;

cultural;

political.

Within each category, there are several criteria, which have been tested
during the carrying out the given project. The field and archival studies, as
well as a search for official statistical data and other published sources [4-
11] were undertaken to make possible assessment of various indexes on the
final stage of the project.

Thus, the group of the economic criteria includes the following ones:

1) stable rate of growth of gross and net domestic product (ECO-1);

2) stable growth of average income per person at low dispersion among
different social and occupational groups (ECO-2);

3) growth of the number of private households (ECO-3);

4) decrease of unemployment rate and its further maintenance at the low-
est level (ECO-4).

Among the demographic criteria:

1) stable or zero net growth of populauon number (DEM 1)

2) increase of the life expectancy in the population (DEM-2);

3) decrease of infant mortality rate (DEM-3).

Among the landscape criteria the following ones were proposed:

1) percentage of natural land cover in an wrban area is the same or in-
creasing at the increase of urban area due to population and household
growth, or it is stable at the same size of an urban area (LSC-1);

2) at the growth of average income and population number the percentage
of agricultural lands is not increasing at the same size of an urban area, or it
is decreasing at the growth of an urban area (LSC-2);

3) the percentage and diversity of wetlands are stable at the growth of an
urban area (it means that some wetlands should be artificially created to
maintain a hydrological balance and to treat the urban run-off) (LSC-3).

The group of the environmental criteria:

1) number of environmentally-caused disasters steadily decreases to the
level of that or less than outside urban areas (ENV-1);

2) rates of environmental pollution and concentrations of pollutants in the
air, soil, hydrogeological, and aquatic environments are steadily decreasing
to the levels that do not damage ecosystem health (ENV-2).

The biological criteria:

1) at least there is no decrease of number of species in an urban area com-
paring to previous years, or there is an increase of their number (BIO-1);
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2) at the same level of total abundance (population density) there is ob-
served increase of the percentage of the species groups different than syn-
anthropic and urbophilous (BIO-2);

3) fluctuation rates in the pest species is steadily decreasing (BIO-3);

4) adventive exotic species at least do not increase their range and abun-
dance (B10-4);

5) rare {endangered and threatened) species, once having appeared in an
urban area, maintain their number (BIO-5).

The cultural criteria are presented with the following:

1) there are certain ethnic groups in a community, which maintain their
identity through increase of the number of national schools, printed produc-
tion, exhibition, cultural actions, at an absence of inter-ethnic and inter-
confessional conflicts (CLT-1);

2) an existence of traditional arts and crafts (measured through the number
of workshops, galleries, etc.) (CLT-2);

3) the public awareness of environmental conditions in the community is
high at the situation of the economic growth (CLT-3); '
4) increase of the number of people in major social groups familiarized
with local plant, animal, fungi species (CLT-4).

Finally, the group of the political criteria includes the following ones:

1) an existing electoral system of forming municipal authorities (POL-1);
2) -environmental issues in political agenda of elected representatives
(POL-2);

3) regular informing the population on the environmental conditions in a
local communities (POL-3);

4) any land use planning question is discussed with representatives of lo-
cal non-governraental environmental groups (POL-4).

After examination of the published and archival sources, and comparing to
the current situation, it has been possible to note that the natural or semi-
natural land cover decreased while the city grew, and such trend is actual in
present both in Kharkiv, and in Kyiv, for example. There were no attempts
to restore the damaged or strongly transformed ecosystems like woodlands
and grasslands in the urban areas and vicinities.

As for agricultural lands, their percentage in urban areas was steadily in-
creasing due to decrease of people’s income. This is a leading trend of con-
temporary land use in Ukrainian cities. The increase of agricultural land
cover within urban areas is observed due to increase of the number of
kitchen gardens instead of pasture or mowing grasslands; especially in the
city’s vicinities kitchen gardens has become the major type of land use. This
does not refer to more sustainable land use due to extensive management of
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these rather small patches through implementation of notable energy subsi-
dies, large amounts of fertilizers and pesticides.

The more difficult is assessment of sustainability related to urban wetland
increase. From one hand, this increase, observed during the last two dec-
ades, is a good sign. However, from other hand, this increase has been
caused by human construction activities and losses from local water supply
and sewage systems. This process, in its turn, caused worsening of people’s
living conditions and quality of ground water. Now it is understood that the
problem should be managed. This requires additional field studies. Some of
urban wetland areas should obviously be maintained as local air cooling
systems, sinks of pollutants coming with run-off, and reserves of biological
resources.

To address some biological indicators of sustainability, one may note, after
analyzing current urban tree health, that average state of tree health is de-
scribed as weaken to strongly weaken. About 1/6 of total area of green
stands in the city of Kharkiv requires reconstruction. However, tree species
richness is quite high (about 150 domestic and introduced species), while 4
the most numerous species account together more than 45% of total number
of trees. It seems that in order to increase stability of urban ecosystem the
evenness of species abundance in a total community should be higher. To
test this hypothesis the data from other cities are needed together with the
data on environmental pollution dynamics.

As for other types of plant communities, it is possible to note the increase of
the percentage of ruderal communities in total vegetation cover of the
Kharkiv area, because of increase of disturbed lands. This is a sign of low-
ering sustainability level, too.

As for environmental indicators of sustainability, the decrease of air pollu-
tion in the last decade is noted due to decrease or even decline of traditional
industrial production in the city of Kharkiv. At the same time, in some lo-
calities within the city, air pollution has been increased, because of transport
impact through increase of the number of automobiles in the city.

After examining the official statistical sources, it has been noted that demo-
graphic indexes of the Kharkiv urban area do not contribute to the bigger
sustainability. Thus, in the last decade the negative net growth of urban
population has been observed; however, it was caused by decrease of birth
rate and increase of death rate, including infant mortality that is higher than
in Kyiv, but lower than in Lviv or some traditionally industrial cities of
Donetsk Coal Basin region of Ukraine. The life expectancy in urban popu-
lation has been significantly decreased in males and less - in females itisa
characteristic trend for whole Ukraine.
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While analyzing the data of literature and information search and having
discussed various urban ecological issues with colleagues from Ukraine and
the Central and East European countries, the resulting comparative assess-
ment of the urban sustainability traits has been done. A value from -3 to +3
was allocated to each criterion depending on the direction of development
(“-“ means “out of sustainability”, “+” — “towards sustainability”) and its
expression (“0” — “unfair, “1” — “slightly”, “2” — “moderate”, “3” -
“strongly”). The results of assessments are shown in the table.

Comparative assessment of sustainability of the selected Central and East European cities
(trends in 1991-1998)

b <
Sustain = -§ Z g A o g 2 z
wiy 5T 05 % E 0§ £ % 18 £ =
indexes M M . = & 1G] & Sy m ‘%’
o)
ECO-1 -3 -2 -3 2 1 -1 2 2 2 1
ECO-2 -3 -2 -3 2 2 1 3 2 2 1
ECO-3 2 3 3 3 3 2 3 3 3 3
ECO4 -3 0 3 0 1 2 1 1 2
DEM-1 -1 1 2 1 1 1 1 1 1 1
DEM2 -3 -1 3 1 1 0 1 | 1 0
DEM-3 0 1 -1 2 2 1 2 2 2 1
LSC-1 -2 0 -1 -1 0 2 0 1 0 0
LSC2 -1 0 -1 0 1 1 2 1 1 1
LSC3 1 0 -1 0 1 3 0 1 0 0
ENV-1 -1 1 -1 1 1 0 0 1 0 0
ENV2 1 1 1 1 1 2 1 2 1 1
BIO-1 1 1 1 ) 1 0 1 1 2 0 2
BIO-2 1 1 0 1 1 0 0 0 0 0
BIO-3 1 1 1 1 1 0 0 1 0 4]
BIO-4 -3 -2 -2 -1 -1 -1 0 0 -1 -1
BIO-5 0 1 0 1 1 2 0 1 0 1
CLT-1 1 2 -1 0 1 0 3 1 1 2
CLT-2 1 3 2 -2 2 2 3 3 2 2
CLT-3 1 1 1 1 1 1 1 1 1 1
CLT-4 0 1 1 1 1 0 1 1 2 1
CLT-5 1 2 1 1 2 2 2 2 2 2
POL-1 2 2 2 3 3 3 3 3 3 3
POL-2 0 ¢ 0 0 0 1 1 1 1 i
POL-3 -1 0 -1 0 0 1 2 2 2 2
POL-4 -2 -1 -1 1 2 1 2 3 2 2
Total -10 12 -11 24 25 23 33 37 27 25
value:
Total -7 -1 -6 7 5 0 7 6 6 3
ECO:
Total -4 1 -6 4 4 2 4 4 4 2
DEM: : .
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Total -2 0 -3 -1 0 6 2 3 1 !
LSC:
Total 0 0 0 2 2 2 1 3 1 1
ENV:
Total 0 2 0 3 2 2 1 4 -1 2
BIO:
Total 4 9 4 5 7 5 10 8 8 8
CLT:
Total -1 1 0 4 5 6 8 9 8 8
POL:

Such cities as Ceske Budéjovice and Prague were assessed as the most cor-
responding to the notion of sustainable development, with total index values
35 and 32, respectively, while Kharkiv and Lviv were assessed with the
lowest values in the selection: -10 and —12, respectively, that means their
contemporary development is going “out of sustainability”. Kyiv, the
Ukrainian capital, got totally 10 points, that indicates slight but fair trend
towards more sustainability. Polish cities Warsaw, Poznan, and Gdansk, and
the Slovakian capital, Bratislava, occupied intermediate positions between
Kyiv and the Czech cities. Statistically significant strong correlation was
found between the economic and demographic (the Pearson’s correlation
coefficient r=+0,947), economic and political (r=+0,832), economic and
environmental (+0,694), environmental and biological (r=+0,713) groups of
criteria.

The article has been prepared with partial financial support from the Re-
search Support Scheme (Grant No. RSS 625/1998).
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