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Preface

The cooperation of German and Ukrainian nature
scientists has a long tradition and a changeful his-
tory. During the Soviet regime contacts of Ukrain-
ian scientists with research institutes of e.g. West-
ern Europe had been restricted and were strongly
controlled. With the political changes, initiated
by Gorbatchovs “Perestrojka” also the scientific
communication started to increase. On the envi-
ronmental sector especially the nuclear catastro-
phe of Chernobyl promoted the need for an ex-
change of knowledge. As a consequence of radi-
oactive environmental contaminations the Soviet
government agreed also to the foundation of non-
governmental organisations.

One of the first, that was founded in Ukraine
in 1987 was Tovarystvo Lewa. Due to severe pol-
lutions of the Dnister in Western Ukraine caused
by emissions of a chemical plant some years ago,
Tovarystvo Lewa focused their activities also on
the protection of this river ecosystem. To receive
international public awareness this NGO organ-
ised since 1988 nature conservation expeditions
on the river Dnister. One guidance of this expedi-
tions carried out by float was Valentin Stetsyuk.

In 1993, Stephan Niemeier, a German activ-
ist of environmental movements and a student of
nature conservation at Philipps-Universitat Mar-
burg participated in this expedition and met with
Valentin Stetsyuk. This meeting was the starting
point for a long lasting personal friendship and
gave rise to the idea of a German-Ukrainian re-
search-project on the ecology of the river Dnister.
Returning back to Marburg with enthusiastic feel-
ings for the unique landscape of the Dnister val-
ley it was easy for Stephan Niemeier to convince
his supervisor, Prof. Dr. Harald Plachter, who is
always fascinated by the idea to make impossible
things possible, of the realisation of a binational
nature conservation project. Without doubt, it is
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the honourable merit of Harald Plachter to give
the idea of a German-Ukrainian research-project
first scientific contents and above all to open up
the necessary financial resources for the realisa-
tion of a nature conservation research project in
the Western Ukraine. Thus, in 1995 a pilot study,
financed by the “Stifterverband fiir die deutsche
Wissenschaft” and supported by the “Ukrainian
Ministry of Nature Conservation” started. Due
to the successful results of the pilot project, Har-
ald Plachter succeeded to spark the interest of the
German Ministry of Education and Research in
the German-Ukrainian scientific cooperation.

Starting with April 1997 the German Ministry
of Education and Research funded the binational
interdisciplinary research-network with three
phases (Tab. 1). Thus, the editors and all other co-
workers are indebted to the BMBEF. Without the
financial support, it would not have been possi-
ble to realise the project. Special tribute has to be
payed to Beate Schiitze, Dr.Ingo Fitting, Katha-
rina Sempf and Dr.Joachim Kutscher from the
Project Management Organisation Jillich in the
Jlich Research Centre for their efforts in realising
the research project. The research project was run
under the patronage of the UNESCO. We have to
express our gratitude to Mr. Vefa Moustafaev and
Mr. Mustafa El Tayeb.

Additional support was given by the German
Academic Exchange Service (DAAD), which is
greatfully acknowledged.

The results of the first two project phases, that
were run under the coordination of Philipps-Uni-
versitit Marburg, documented the unique value of
the cultural landscape of the Dnister valley, which
is caused by manifold landscape attributes and a
high level of biodiversity. On the other hand the
transformation processes starting in the 90s have
lead to severe alterations of economical condi-
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Tab.1: Phases and targets of the German-Ukrainian BMBF-UNESCO research project “Transformation processes in the
Dnister Area (Western Ukraine) — Concepts for sustainable land use

Project title

Ecological analysis and evaluation of the nature conservation value of the
Upper Dnister Basin as a model for the development of a river landscape

Transformation processes in the Dnister area (Western Ukraine) —

Transformation processes in the Dnister area (Western Ukraine) — Transfer and

Phase Duration
Istphase  April 1997 - August 1998
2 h 1 - D 2
nd phase  June 1999 - December 2000 (EKZ: 00339699B/6)
3rd phase  October 2001 — December 2005

tions and put high pressure on the ecological sta-
tus of the landscape. Thus, it was a big challenge
for a collective of Ukrainian and German scien-
tists to develop in the third project phase, that
was coordintated by Technische Universitét Dres-
den, sustainability concepts for selected model re-
gions of the rural landscapes of the Dnister catch-
ment. Besides Dr. Winfried Kuhrt, Berlin (former
Senior Legal Secretary, Ministry of the Environ-
ment, Lower Saxony), numerous Ukrainian and
German scientists from the following institutions
contributed to the results of the third project
phase, that are published in this book:

Technische Universitit Dresden:

> Institute of Forest Management and Planning:
Prof. Dr. Andreas Walter Bitter, Prof. Dr. Nor-
bert Weber, Bjérn Koffinke, Jenny Postler

> Institute of Forest Botany and Forest Zoology:
Nadine Brisicke, Michael Elmer, Gisela Forster,
Ralph Nobis, Prof. Dr. Mechthild Roth

> Institute of Land Improvement and Nature Con-
servation: Thomas Glaser, Prof. Dr. Dr. h. c. Peter
Adam Schmidt

German Aerospace Center (DLR):

> German Remote Sensing Data Center (DFD),
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The “Dnister Project” - Targets and Characteristics of the

Investigation Area
M. Roth, J. Tsaryk, I. Kruhlov and R. Nobis

As aresult of the Earth Summit (UNCED: United
Nations Conference on Environment and Devel-
opment) held in June 1992 in Rio de Janeiro, 170
countries have signed the Agenda 21, a wide rang-
ing action plan to improve the conditions of the
environment and to ensure the sustainable devel-
opment based on the rational use of natural re-
sources. A basic approach of the Agenda 21 for a
development that meets the needs of the present
without compromising the ability of future gen-
erations to meet their own needs is the integra-
tion of environmental aspects in all other fields of
politics. Thus, a sustainable development has to
be based on the harmonisation of ecological, eco-
nomical and social factors of development.

In economically well developed countries the
guidelines for the future development which is in

accordance with the needs of sustainability are
mostly defined. Partly due to the long lasting and
complex processes of restructuring economy and
administration transformation countries are still
standing at the beginning of the process which re-
sults in the implementation of principles of sus-
tainability in the further development of the so-
ciety.

This applies for Ukraine too, despite the fact
that on the national level several laws and ordi-
nances of the ministerial cabinet and the presi-
dent concerning the sustainable development
have been passed. Their successful implementa-
tion on subordinate geographic levels depends to
a large part on the regional and local peculiari-
ties of the transformation processes that occur in
society, economy and policy as well as on the ac-
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ceptance by local, regional and national decision
makers and state-run financial support. Moreo-
ver, one of the most important factors that cause
the slow pace of the implementation process is the
lack of scientifically based concepts for the sus-
tainable use of natural resources which simulta-
neously ensure the economic wealth of the popu-
lation. Of special importance in this context are
the rural cultural landscapes of Ukraine that are
characterised by agricultural use and forestry and
on the other hand a high nature conservation
value and that will probably undergo severe alter-
ations due to an increasing influence of a global
market economy.

Based on a broad spectrum of scientifically as-
sessed data on natural site conditions (e.g. geol-
ogy, hydrology, and climate), botanical and fauna
biodiversity, land use systems, and socio-demog-
raphy, the German-Ukrainian research-network
aimed at the development of concepts for the sus-

The investigation area

To develop recommendations for land use sys-
tems that correspond with ecological and nature
conservation targets and to evaluate their socio-
economic effects the Upper Dnister Basin was se-
lected as model area. With its fluvial topography
it is representative for large parts of the Western
Ukraine and moreover for other mountainous ar-
eas of Central Eastern Europe.

The Upper Dnister Basin is rather condition-
ally defined by the confluence of the main river
(the Dnister) with its small northern tributary,
the Koropets. The catchment of the upper Dnis-
ter comprises an area of 21,493km? It constitutes
about 30 % of the whole Dnister Basin (KAGANER
1969) and 3.5% of the territory of Ukraine. The
Upper Dnister Basin is almost completely located
in Ukraine, except for the small most westward
part of 231km? in the headwaters of the Stryvi-
hor river, which belongs to Poland. The Ukrain-
ian area of the Upper Dnister Basin is assigned
to three administrative units: the Oblasts of Lviv

tainable development of rural cultural landscapes
in the western part of the transformation coun-
try Ukraine. The focus of the research project was
laid on the effects of the transformation processes
on the sectors agricultural land use, forestry and
flood regime including their economic aspects.
Starting with the aggregation of the ecological, so-
cio-economic and agricultural data regionally dif-
ferentiated goals for a sustainable land use were
developed and harmonised with the scenarios for
the future development of Ukraine in an iterative
process (Fig.1). The investigations were carried
out in close cooperation with Ukrainian decision
makers on the local, regional and national level
and with corporate organisations of agriculture
and forestry to ensure the practical realisation of
the concepts of sustainability. For the evaluation
and visualisation of the results a GIS based data
base adapted to the investigation area was gen-
erated.

(11,017 km?), Ivano-Frankivsk (8,349 km?), and
Ternopil (1,896 km?) (Fig. 2).
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Fig.2: Location of the investigation area in the Western
Ukraine
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Within the Upper Dnister Basin three model
regions, representing the classification of natu-
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ral areas of the western Ukraine were selected
(Fig. 3).
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Model region 1: Carpathians

The Carpathian model region 1 is divided in mo-
del region la (lower Carpathian highlands) and
1b (Carpathian highlands).

The model region la (MR 1a) is located in the
Oblast Lviv. As model community representative
for the lower parts of the Carpathians Verkhniy
Luzhok was chosen. It consists of two settlements —
the villages of Verkhniy Luzhok and Busovysko.
The community has about 2,210 inhabitants, occu-
pies an area of 2,278 ha and belongs to the Rayon
Staryi Sambir within the Oblast of Lviv. It is lo-
cated at a distance of about 100 km from Lviv and
about 10km from Staryi Sambir. The community

is characterised by a relatively good road and rail-
way connection.

From a natural-geographic point of view, the
community is located in the Dnister Beskids low
mountain region on both sides of the Dnister
river valley. The terrain is characterised by signif-
icant elevation spans (368-780m a.s.l.), steep and
very steep slopes dissected by gullies, and mod-
erately cool climate, which caused the formation
of brown mountain soils under fir-beech natu-
ral forests. Alluvial soils and gravel under wil-
low and alder natural communities occupy the
terraced river valley bottom (for more detail see

The “Dnister Project” - Targets and Characteristics of the Investigation Area
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Fig.4: Map and land coverage of the model community Verkhniy Luzhok

Fig.5: Map and land coverage of the model community Volosianka (for legend see Fig.4)

(1 Natural Geoecosystems of the Upper Dnister Ba-
sin). The natural landcover has been significantly
changed during the centuries of economic ac-
tivities of the local population. Now the area ap-
pears to be a semi-open landscape with patches of
grassland and arable land in-between the settled

and forested sections (Fig. 4; €2 Current Land Use
Structure of the Upper Dnister Basin and Recent
Changes in the Model Communities).

The model region 1b (MR 1b) includes the mo-
del community of Volosianka (2,378 inhabitants)
which covers an area of 6,825 ha and includes the

Transformation processes in the Western Ukraine — Concepts for a sustainable land use



larger village of Volosianka as well as the smaller
villages of Yalynkuvate and Hashchovanya. The
community belongs to the Rayon Skole of Lviv
Oblast and is located at the very periphery of the
administrative units — at the border with Tran-
scarpathians and Ivano-Frankivsk Oblasts. The
location is a kind of cul-de-sac formed by moun-
tain ridges with only one bad mud road of about
7km leading to Slavske — a well-known national
mountain ski resort and the nearest railway sta-
tion. The distance is about 150km to get from
Slavske to Lviv and about 25km to Skole.

The community of Volosianka is located in the
internal ecoregion of the Eastern Carpathians
called Verchovyna. These are low and middle flysch
mountains with the elevation span of 620-1,250 m

Model region 2: Precarpathians

The model region of 584km? is located in Lviv
Oblast and embraces the so-called Upper Dnis-
ter Depression. Its western part belongs to Sambir
and Drohobych Rayons, while the eastern part is
shared by Horodok and Mykolaiv Rayons. There
are about 40 villages in the region. Lviv is located
to the north-east at a distance of about 40km,
whilst there are several towns to the south-west:
Sambir, Drohobych, and Stryi.

The model region occupies the wide (up to
8km) Dnister valley filled with peat and allu-
vial deposits as well as wavy uplands with gen-
tle slopes and loess cover forming the southern
limit of the valley. The uplands are separated by
relatively wide (1.5-3km) secondary river valleys.
The elevation span is 240-370 m a.s.l. The natural
vegetation is represented by alder forests and wet
meadows in the valley bottoms, and by oak-horn-
beam forests on the uplands (for more detail see
L1 Natural Geoecosystems of the Upper Dnister Ba-
sin). Today, this is primarily an agricultural region
occupied by grassland and arable land.

There are two model communities chosen in
the model region: The community of Kolodruby
is located at the eastern part of the wide Dnister
valley and belongs to Mykolaiv Rayon. It has 1,077
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within the community territory, steep slopes dis-
sected by gullies, and cool climate which caused
the formation of brown mountain soils under
spruce-beech natural forests (for more detail see
O Natural Geoecosystems of the Upper Dnister Ba-
sin). The settlements are located in relatively nar-
row valleys, and the natural landcover has been
significantly changed during the centuries of the
economic activities of the local population. On
the present day semi-open landscape has patches
of grassland and clear-cuts in the matrix of sec-
ondary forests with the domination of spruce
(Fig. 5; 0 Current Land Use Structure of the Upper
Dnister Basin and Recent Changes in the Model
Communities).

inhabitants and covers an area of 1,736 ha. The dis-
tance to Mykolaiv is about 15km, while to Lviv -
about 55km. The area is rather flat — the eleva-
tion span is 250-270 m a.s.l. The soils vary from
peat and alluvial silt in depressions to podzolised
loamy sand on more elevated parts. The natural
vegetation was dominated by oak and alder for-
ests. Today, forests occupy only a small portion of
the community land, giving way to grassland and
arable land (Fig. 6).

The community of Dubliany has an area of
2,560ha and a population of 2,300 inhabitants. It
is located at the southwestern limit of the model
region on the elevated Dnister-Bystrytsia Pidbu-
zhanska interfluve. The community belongs to
Sambir Rayon. The distance to Sambir is about
15km, while to Lviv — about 60 km. The southern
part of the community territory is situated in the
flat bottom of the Bystrytsia Pidbuzhanska valley
filled with alluvial silt and peat. The larger north-
ern part is on the interfluve and is composed of
loess-like loam with podzolised sod soil. The ele-
vation span is 270-315m a.s.l. The natural vegeta-
tion of the interfluve is oak-hornbeam forest, with
oak and alder forests in the valley bottom. Now
arable land and grassland replace them (Fig. 7).

The “Dnister Project” - Targets and Characteristics of the Investigation Area
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Fig.6: Map and land coverage of the model community Kolodruby (for legend see Fig.4)

Fig.7: Map and land coverage of the model community Dubliany (for legend see Fig.4)

Model region 3: Podolian Plate

This area has 412km? and is located at the eastern-
most part of the Upper Dnister Basin. It embraces
parts of Pidhaytsi and Monastyryska Rayons of
Ternopil Oblast. The towns of Monastyryska and
Pidhaytsi are located within the area. The distance
to Ternopil from the middle of the area is about
70-80 km. From the physical-geographic point of
view, the area is located within the Koropets river
basin at the eastern termination of the High Opil-

lia ecoregion. The Koropets and the Dnister are
deeply cut into a rolling watershed surface creat-
ing canyon-like valleys with steep slopes. The el-
evation span is 195-405m a.s.l.,, and the canyon
walls can have relative altitudes of over 200 m.
The watershed surfaces have gentle to moderate
slopes; they are covered with loess-like loam and
occupied by chernozemic podzolised soils. Once
they were covered with oak-hornbeam forests, but

Transformation processes in the Western Ukraine — Concepts for a sustainable land use
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Fig.8: Map and land coverage of the model community Horyhliady (for legend see Fig.4)

Fig.9: Map and land coverage of the model community Olesha (for legend see Fig.4)

now they are used as arable land. The steep slopes
of the valleys with calcareous rock outcrops are
covered with beech-hornbeam forests (for more
detail see (1 Natural Geoecosystems of the Upper
Dnister Basin).

Two model communities which are character-
istic for the region were chosen. The community
of Horyhliady is located at the south in the can-
yon-like Dnister valley at the confluence with the
Koropets. It has an area of 847ha, and a popu-
lation size of 1,253 inhabitants. The community
belongs to Monastyryska Rayon. The distance to
Monastyryska is about 30 km, while to Ternopil -
about 110 km. The community occupies gently and
moderately sloping low and middle terraces with
the elevations of 190-260 m a.s.]. The terraces are

covered with loess-like loam that serves as a par-
ent rock to chernozemic soils. Once the region
was covered with oak forests, but now the forests
are replaced by arable land (Fig. 8).

The community of Olesha (1,150 ha; 641 inhabit-
ants) is situated at the eastern border of the model
region. It also belongs to Monastyryska Rayon.
The distance to the rayon centre is about 10 km.
The village occupies the rolling watershed surface
formed by loess-like loam. The elevations are be-
tween 350-390 m a.s.l. The oak-hornbeam forests
that once covered fertile chernozemic soil were
cutlong ago and replaced by arable land. Forested
patches are preserved only on the steep slopes of
the valleys which are not suitable for ploughing
(Fig. 9).

The “Dnister Project” - Targets and Characteristics of the Investigation Area
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Transformation Processes in Middle Eastern and Eastern
European Countries. Experiences, Comparisons and their

Effects on Rural Areas
R. Nobis

Abstract / Anoranis

3 possanom CxigHoro 610Ky B 1989 i posnmagom
Papsancpkoro Corosy B 1991 p. y BifmoBigHmx Kpa-
{HaX Iovasycs IpUHINIIOBI 3MiHM y cdepi mori-
TUKM, €EKOHOMIKM i CYCHi/NIbCTBa, AKi Ha3MBaIOTh
tparchopmaritaum npoiecom. OKpecIrnThCs
XapakTepucTuka i TpysHomi TpaHcopmanii y
IIVX TPbOX ro/IoBHMX chepax. OCKINbKM KOXKHA

Introduction

Transformation is in the following understood as
the post-communist/post-socialist system trans-
formation of the former Eastern Block. The col-
lapse of the Eastern Block started in 1989 with the
severance of the first countries. In autumn and
winter 1989 the authorities of the state in all East-
ern Block countries (except the Soviet Union) lost
their monopoly on rule, so that the Eastern Block
in practice ceased to exist. On 8th December 1991
Russia, Ukraine and Belarus as last remaining
countries in the Soviet Union decided its disin-
tegration as well as the foundation of the Com-
monwealth of Independent States (CIS). Trans-
formation is the fundamental change of the so-
ciety (HODENIUS & SCHMIDT 1996). The system
transformation is the transition from commu-
nism/socialism to a market economy.

The countries of the Eastern Block were char-
acterised by a single-party dictatorship, a central-
ised planned economy and the state property of
the production goods. In the course of the trans-
formation processes it must be noticed that only
after years, new structures in policy, economy and

KpaiHa Maja BifMiHHI BUXiZiHi TO3MIIil Ta MOTI/IN
OyTu TaKOX Ppi3HMMM cTpareris i xif TpaHcdop-
Malii, OIMUCYHTbCA 0cOo6IMBOCTI HallBaXkK/INBi-
mux Kpais. ITig kxiHenp 6ynmu po3rsaHyTi BIUIMBY
CIZTBCHKOTO TOCIOJAPCTBA CIELia/IbHO Ha Ci/lb-
CBbKi perionm.

society were developed. A defined starting point
and end of the processes does not exist. Besides
they are processes of a permanent, again and
again new starting and reflexive-recursive act-
ing target-seeking event. ,Goal“ in the transfor-
mation process is less a stable desired state, but
a permanent problem. The developments in the
single sectors do not run parallel.

The transition processes on a social, but also
on operational or local level, are to a high degree
context specific and often only in view of some
negative characteristics regarding ,,socialism® im-
mediately comparable and respectively similar.
Again and again extraordinary big national and
regional specific varieties are showing. The Hun-
garian socialism as social space-time-unit has a
completely different character than e.g. the social-
ism in the former GDR. The judging of socialism
is different in Poland than e.g. in the former CSFR
or in Bulgaria (HODENIUS & SCHMIDT 1996). A
synchronisation of the transformation processes
in the three main categories (policy, economy, so-
ciety) is almost impossible (EGER 2000).
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Characteristics and difficulties of transformation processes

Policy. In theory the political transformation in
its initial phase runs in two stages. In the first
place it is a limited liberalisation of the authori-
tarian system against opposition powers. Second
advanced democratisation steps between politi-
cians willing to make reforms and moderate op-
positions ignoring controversial questions. Af-
ter that a long stage of consolidation follows, in
which stable institutions and a democratic shaped
political culture emerges. In practice mostly a dif-
ferent picture results caused by the high expecta-
tions of the voters and the missing willingness of
the old rulers of opening up and handing of com-
petences. The population has a lot to catch up on
and wants above all speedy economic success; un-
popular political decisions like tax increases were
put off under the pressure to be re-elected (We-
BER 2002). It can be found in many countries that
the exchange of the political elites hardly took
place. In the few years of the radical change the
parties could either not develop a clear profile or
distinguish themselves from other parties. The
voters do not show a bond with the election pro-
grammes yet, and no permanent preference for a
party (HODENIUS & SCHMIDT 1996). The result is
a high fluctuation of voters and a strongly fluc-
tuating poll. Newly founded parties had disad-
vantages against the communist parties better or-
ganised and equipped with a bigger property. In
a few countries only like Poland and Hungary the
communist party is regarded as fundamentally re-
formed (SUssMUTH 1998).

From politics, there are quite conclusive im-
pulses starting for the economic development.
Thus the following points should comprise the re-
forms initiated by politics right at the beginning
of the transformation: the right to private prop-
erty, tax reform, tightening of the administra-
tional organisation, a central bank independent
from the state, breaking up of the large coopera-
tives and a price liberalisation (WIEGERT 1996). A
balance between reduction of the state interven-
tionism and state control of the transformation
processes means a big responsibility and chal-
lenge for a government. According to experts, the

process of quick economic autonomy from policy
and administration mostly failed (HopENIUS &
ScHMIDT 1996).

The gained liberty made new demands to con-
cepts of foreign affairs. After decades of direct in-
tegration to the COMECON and Warsaw Pact
with the corresponding dominance of the Soviet
Union, the countries were forced to try winning
an own political profile (STROBEL 1993). The Eu-
ropean adaptation and regionalisation weaken
the state, but institutions for the processes on Eu-
ropean as well as on regional level are missing
(HODENIUS & SCHMIDT 1996).

Economy. The organisation of the planned econ-
omy influenced the conditions of the economical
transformation and caused problems at the tran-
sition to a market economy. The loss of traditional
customer countries causes problems in the first
stage at sales and export by the inadequate com-
petitiveness of the products. Also problematic at
the restructuring of industry is the mono-struc-
tural industry in many cities (WEBER 2002). With
the collapse of the industrial production there
were no alternative possibilities of income for
many employees. Hybrids from private and state
companies proved to be the key for a successful
restructuring of economic organisations, which
are able to use the advantages of both forms of
property (HODENIUS & SCHMIDT 1996). Besides
that, there also have to be institutions which sta-
bilise the market requirements. This includes a re-
formed bank system (EGER 2000).

One of the most acute problems of the eco-
nomic development was the interrupted money
circulation at simultaneously decreasing eco-
nomic activity. Starting point for the companies
was the emerged cost-price squeeze between con-
tinuously increasing expenses (e.g. wages, raw
materials, debt servicing) and at the same time
decreasing earnings (lower production for lack
of raw materials, collapsing markets, lower de-
mand on the basis of highly decreased purchas-
ing power). The savings attempts of the compa-
nies delayed the payment of bills (e.g. electricity)

Transformation processes in the Western Ukraine — Concepts for a sustainable land use



and wages at simultaneous reduction of capacities
(reduction of the output), reduction of produc-
tion factors (e.g. personnel dismissal) and cor-
responding drop of e.g. raw materials, energy in
view of the sales setback. This had considerable
consequences on the financial state of the com-
munities and cities (decrease in tax receipts, loss
of consumption as well as increased public spend-
ing). The development could not be balanced by
the upward trend in demand at the small busi-
nesses. The energy supply companies carried out
compulsory switching offs after that. This created
a vicious circle, because the companies can only
become solvent again, when they have the possi-
bility, to work with full capacity. The energy-sav-
ing measures concerned also companies, whose
order situation would have made a higher utilisa-
tion of the capacities possible (STROBEL 1993).
The development on the labour market is
closely connected with the illegal economy. The
officially often relatively low rates of unemploy-
ment can amongst others be traced back to the
hiding of many employees in it. Thereby official
statistics mostly do not describe the real compo-
sition of the income components. Besides that
the continuation of subsidies for unprofitable
companies keeping the unemployment figures
low (StssmuTH 1998). But the in reality high un-
employment slows down an economic transfor-
mation because the average real income and by
that the purchasing power drop (HODENIUS &
ScHMIDT 1996). A comparison of the distribution
of income before and after the start of the trans-
formation shows consequently an increase of the
unequal distribution of income referring to the
official income (TiLLack 2000). The labour mar-
ket structure is in spite of the collapse of the in-
dustrial production still characterised by a high
share of employees in the industrial sector com-
pared to the West (EGer 2000). With that the low
wage costs connected with the good training in la-
bour-intensive branches can also be a competitive
advantage on the world market (WIEGERT 1996).
In not capital-intensive branches (service, trade)
the restructuring resulted best (STROBEL 1993).
The business relations to the West are an im-
portant factor and influence the transformation
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speed. Although there were hardly western trade
relations before 1990 (StssmuTH 1998), many
countries show a West-East gradient with a better
development of the western regions already long
before the transition. Because the transformation
processes are connected with high costs that nei-
ther the native economy nor the national budg-
ets can take, the foreign investments are however
indispensable. Experience showed that without
these, no system transformation was so far suc-
cessful (WEBER 2002). The role of the state in
economy hinders market-economy behaviour and
economic relations to the West, but with missing
state control “quick business” prevail like e.g. in
Russia with the large scale export of foreign cur-
rency out of the country. Further impediments for
foreign investments are the missing institutional
minimum requirements (HODENIUS & SCHMIDT
1996), a lack of clarity concerning the property
situation (EGER 2000) and the prolonged build-
ing up of mutual trusts to new economic partners
(STROBEL 1993). The foreign investments made in
the transformation countries were mostly con-
centrated on their metropolis (WEBER 2002).

Socio-cultural sector. Besides the political and
economical component the less numerically meas-
urable sector of the social and cultural transfor-
mation plays a not to be underestimated role for its
success. With the disintegration of the old, strong
authoritarian political order the institutions were
removed. This was accompanied by the disinte-
gration of the system of norm and values (HoDE-
NIUS & SCHMIDT 1996). Also the social services,
which were often closely connected with a work-
place (WIEGERT 1996; L1 Social and Demograph-
ical Aspects in Rural Areas of Carpathians and Pre-
carpathians), could not be maintained and were
sometimes even abolished. All this has a negative
effect on the psyche of society and also burdens
the attitude to the necessary reforms and the will-
ingness, to take part in it (WEBER 2002).

The individual economic situation depresses
the spirit of the population. In addition the result
of the reform processes is uncertain. But at the
same time the backlog and the aspiration to quick
above all economic success is highly distinct. If
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the interface between the population and the au-
thority is missing by e.g. lack of dialogue, potential
conflicts emerge and the authority is much faster
than in traditional democracies confronted with a
general loss of confidence (StssmuTH 1998). This
is amplified by the phenomenon of the rising un-
equal distribution of income (see Economy). The
danger, that a large part of the population lives in
permanent poverty ensures a social cause for con-
flict. Further negative at rising income squeeze is

the fact that the middle classes in post-commu-
nist countries are only poorly developed (HopE-
NIUS & SCHMIDT 1996).

This all result in political-cultural disorienta-
tion. The setting up of a new system of norm and
values and the change from a patronised to a re-
sponsible citizen takes much more time than the
economical or political transformation (HODEN-
IUS & SCHMIDT 1996; STUSSMUTH 1998).

Special characteristics of the countries

With the evaluation of the transformation proc-
ess and the comparison of the countries to each
other above all the individual starting position of
every country must be considered. By no means
is it so that the process started in every country
at the same time with the same political system.
For example countries like Hungary, Poland, and
Czech Republic had previous democratic experi-
ence and a better starting position than the CIS-
countries, Romania or Bulgaria (HODENIUS &
ScuMIDT 1996). In Hungary and Yugoslavia even
before the watershed, a socialistic market econ-
omy was practised with an earlier opening up
to the West. Through the collapse of the Eastern
Block numerous new countries arose, which had
to carry out a much bigger transformation than
countries, which already existed before (WEBER
2002). Further differences result from the aspi-
ration of some countries to an EU-membership
with strict handicaps and a corresponding time-
table (EGER 2000).

The participation of the civil society in the
transformation processes brings an influence to
the political development of the country. A gra-
dient Poland-Hungary-Russia-Ukraine-Roma-
nia-Belarus with decreasing participation can be
observed. With declining interest and exertion
of influence by the population the preservation
of power of the communistic elites is accompa-
nied. In some countries the communistic party
was able to quickly regain power (Lithuania 1992,
Poland 1993, Hungary 1994, Bulgaria 1995). But in

Poland and Hungary the reforms made already
too much progress, to slow them down crucially
after the changeover of power. Besides these two
countries Slovenia, Czech Republic and Estonia
are regarded as forerunner of a successful com-
prehensive transformation (SUssMUTH 1998).

Former USSR. For the starting position of the
transformation in the CIS-countries it is of impor-
tance that the structure of the economic branches
planned a regional concentration of monopolies.
It means that only rarely more than one branch
appeared at the same location. This causes spe-
cial problems at a transition to a market economy
(WIEGERT 1996).

Obstacles of the transformation in Russia in-
clude the missing of a market oriented financial
constitution as well as a money and lending pol-
icy of the central bank (HODENIUS & SCHMIDT
1996). The privatisation was not carried out com-
pletely, e.g. the energy sector is not privatised. The
transformation in Russia took place gradually,
that means slowly and little by little, not based on
such a concept, but conditionally by political dis-
agreement. Thus, an unlegislated area developed
that favoured corruption. The illegal economy is
additionally supported by a deficiency of produc-
tion (WIEGERT 1996). The privatisation was used
for personal gain, by liquidating profitable com-
panies by insiders at low prices (EGER 2000).

Another problem in this context for CIS-coun-
tries is the typical and especially high increase of
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the income inequality. In Russia this value was
doubled. The relation of income between the rich-
est and poorest 10 % of the population increased
only in the first half of the 90s from 3:1to 15:1.
According to calculations of Aslund (1999) the
immense wealth of the new oligarchs in Russia
comes mainly from three sources: first from the
purchase of metals or petroleum at low, state con-
trolled prices in Russia and the sale to foreigners
at high world market prices; second from the ac-
cess to cheap loans from the Russian central bank
with negative real interests; third from the import
of subsidised food that was sold at high prices on
the home market (TrLLAck 2000).

Middle East Europe. The Visegrad-countries are
part of the middle-east European transformation
countries. It must be stressed that parts of the
transformation were already initiated before the
collapse of the Soviet Union. Even when they were
bound to the USSR by different alliances, they de-
veloped after the open protest was hit back an own
profile in political, economical and social subject
areas. In Poland there has not been a centrally
planned economy since 1981. The state-owned
enterprises manage themselves (SUssMUTH 1998)
and the foundation of small and medium-sized
companies was possible. Therefore already before
the watershed multitude private companies ex-
isted. Since 1980 a socio-ethical dissent was toler-
ated in Poland, a political opposition and cultural
oriented groupings could be established. There
were international relations outside the Warsaw
Pact and a public reform dialogue in Hungary as
well since the 70s (HODENIUS & SCHMIDT 1996).
This development influenced with that the start-
ing position of the transformation.

Above all the economical development of the
four countries showed a positive tendency; this in
spite of different transformation strategies (SUss-
MUTH 1998). Above all in Poland the economy re-
covered faster by mainly the strong private sector
as driving power (HODENIUS & SCHMIDT 1996).
Already in 1997 Poland and Slovakia exceeded the
income level of 1991.

But there were also problems in Poland. Me-
dium-sized companies are missing almost com-
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pletely in the economic structure, there are either
privatised large concerns or small private compa-
nies that are often connected with the illegal econ-
omy (SUssmuTH 1998). The situation in Hungary
is similar. The illegal economy penetrated af-
ter the watershed all private economical sectors
(HopENI1US & SCHMIDT 1996). In Czech Republic
problems were named that are connected above
all with the privatisation: no change of ownership
and restructuring by privatisation, low efficiency
of the bank system, obscure money market, low
productivity of the economy at highly increased
real income as well as administrative deficiencies
and insufficient administration of justice.

Former Yugoslavia. In case of the former Yugo-
slavia the transformation processes had revived
long repressed conflicts. The problem afflicted
present and the uncertain future prospects led to
a return to a ,glorious” nationally characterised
past (HODENIUS & SCHMIDT 1996). This trend
was shared with the policy and was expressed e.g.
in the change of the communist party from inter-
nationalism to an ideology of militant national-
ism (SUssmuTH 1998).

Additional economic problems in the suc-
cession states are the consequence. Because an
only nationalistically characterised transforma-
tion in the age of cross-border economic proc-
esses involves big risks. The privatisation is fur-
thermore impeded, because there was no state
property in Yugoslavia but instead a company of
owners. Besides for the large concerns no inves-
tors were found (WEBER 2002). Altogether it can
be assessed that the wars in the 90s threw back
the countries of the former Yugoslavia in all life
spheres to a low level of transformation develop-
ment. A comparison with other countries only
at the example of economic characteristics is be-
cause of that not sensible.

Southeast Europe. In Romania and Bulgaria the
transformation process was characterised equally
by missing political continuity. After no short-
term success became apparent, the Presidents as
only scapegoat were each dismissed and with that
the preservation of power for the governing party
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secured. Taking advantage of the unstable situa-
tion the former communist parties got big politi-
cal weight. As consequence above all the speed
of the economic transformation slowed down
(StrssmuTH 1998).

In Bulgaria the privatisation was carried out in
several dispossession periods. At the same time

different laws and dispossession methods were
used. The breaking up of these conditions is re-
garded as the main obstacle of a quick privatisa-
tion (STROBEL 1993).

Transformation processes in rural areas

In contrast to the numerous publications about
economic or political aspects of the system trans-
formation agriculture as well as rural and periph-
eral regions are so far hardly subject of the trans-
formation studies (HODENIUS & SCHMIDT 1996;
WEBER 2002).

Details about the privatisation and reforming
of agriculture in Bulgaria show that in this con-
nection it is about a complex construction. The
governmental plans in 1992 concerning the agri-
cultural reform set the following main focus:

> debt relief for the state cooperatives, private co-
operatives and agricultural companies by a state
assumption of debt;

> debt relief for stockbreeding cooperatives;

> bank support for cooperatives in the agricultural
sector;

> state takeover of currency loans in the agricul-
tural sector;

> suspension of amortisation of loans and payment
of interest for private farmers over a period of
three years;

> state loan subsidies for foundation of private co-
operatives or agricultural companies over a pe-
riod of five years;

> short-term bridging loans with a period of one
month;

> short-term and quick loan aid for farmers to pur-
chase e.g. seeds, fertiliser for a short-term main-
tenance of production;

> subordination of the overall programme for sup-
port within the frame of the state foundation for

»reconstruction and development*

But in the example of Bulgaria also the prob-
lems of agricultural transformation become clear.
Several dispossession waves with different le-
gal basis make the return of the privatised land
more difficult. Furthermore there were hardly
land registers to clarify the property situation.
Half-hearted reforms and opposition at the im-
plementation delayed the process of the land re-
form, so that the execution of the privatisation
could be expected only after 20 years. But a high
unemployment rate in agriculture of about 70 %
in 1992/1993 proves that there is need for action
for fast reforms at the beginning of the transfor-
mation (STROBEL 1993). A general problem of ag-
riculture inside a market economy is the risk that
without trading restrictions it is degraded to a
pure exporter without aspects of value added and
sustainable development potentials (HODENIUS &
ScHMIDT 1996). Currently the main problems of
agriculture consist of the loss of the markets in
East Europe, the export restrictions to the West
and the missing of investors to carry out the nec-
essary modernisation.
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Special Problems of Transformation in the Ukraine

Y. Stadnytskyi and R. Nobis

Abstract / Anoranis

OxpeMo mpefncTaBIA€TbCA YKpaiHa. TyT Takox
CIOYATKY CIIelia/IbHO JAITbCS XapaKTepUCTUKI,
AKi TOBMHHI 3p0OUTH 61/bII BUpasHMMIY BUXifHI
o3uIil 1o mepeTBOpeHb. Tpu romoBHI chepu —
MIOJIITMKA, €KOHOMIKa 1 CYCIIi/IbCTBO — IpeJCcTaB-
JISII0TBHCA Y BijHOLIEHHi 10 TpaHchopMalil, npu
YOMY B €KOHOMIilli feTalbHille JOCTiIKYIOTbCA

TeMM IpMBaTH3alii i TiHboBOI eKkoHOMiKM. ITopiB-
HAHHS €KOHOMIYHUX 1 COLiaJIbBHMX JaHUX ITOKa-
3y€, [0 YKpaliHa y pO3BUTKY TpaHC(HOpMAILiiiHIX
MpolieciB BificTae Bif ycix iHmmx kpaid. OgHak
JIIIII €eKOHOMIYHi TOKa3HMKY HEJaBHbOTO MUHY-

JIOTO MOXKYTb IIEpEBEPHYTH II}0 TEHTEHIIIO.

Ethnic, historical, linguistic and religious characteristics

In Ukraine, any formal state sovereignty was miss-
ing which could set a limit to the communist pres-
sure of the Soviet regime and could force from it
definite sectors of autonomy in the society. Be-
sides, the Russian factor in Ukraine was intensi-
fied by the mass immigration of Russians. The So-
vietising of Ukraine in the 60s to 80s left some spe-
cific Ukrainian elements, but erased all Ukrain-
ian events unpleasant for the Moscow centralism.
Its effects were showing even in 1994 in a survey,
when 45 % of the inhabitants of Donetsk named
themselves as “Soviet citizen”. The effects of the
attempt, to create a “Soviet nation’, will probably
continue in Ukraine, but in the long term much
older political, religious and cultural differences
between the single regions than their degree of
Sovietising will dominate (HrRYZAK 2002).

One of the consequences of the Ukrainian his-
tory is its linguistic division. The linguistic usage
is correlated to the political orientation (StMmON
2002). According to the census of 1989 about 73 %
of the population were Ukrainians, 22 % Russians
and 5% other national minorities. After an inves-
tigation (1994), which was aimed at the linguistic
usage in everyday life, the number of the Ukrain-

ian-speaking Ukrainians equalled 40 %, the Rus-
sian-speaking Ukrainians 33-34% and the Rus-
sian-speaking Russians 19-20 %. About 80 % of
the Russians in Ukraine are living in the eight
southern and eastern Oblasts. In Kyiv the share
of Russians accounts for 20 %, it is constantly de-
creasing to the West. Only in the Crimea the Rus-
sians have the majority (HARAN 2002).

The four regions of Ukraine are characterised
as follows (Kuzro 1997):

a. In the West the Ukrainian-speaking population
dominates, in which the rural population is na-
tionally conscious and comparatively politically
active

b. The Ukrainian East is highly urbanised and pre-
dominantly inhabited by a Russian-speaking
population

c. The centre of Ukraine shows a rather high share
of Ukrainian-speaking inhabitants in the cities
and villages, in which the villagers are politically
not active

d. For the Ukrainian South Russian-speaking cities
as well as political passive Ukrainian villages are
characteristic.
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The linguistic division of Ukraine burdens ac-
cording to StmoN (2002) the formation of the
state and nation, but also hinders extremists as
well as forced administrative decisions, because
no Ukrainian government can seriously strive for
a mono-ethnic state.

A historical consequence and characteristic
of Ukraine is also the heterogeneity of the reli-
gions. Not only the three branches of Christian-
ity (Orthodoxy, Catholicism, Protestantism) can
be found, but within the branches also different
churches. Altogether 60-65% of the population
call themselves devout, from them about 80 % in
the West, about 50 % in the East. 30 % of the popu-
lation are regarded as non-religious out of princi-
ple. The largest Christian church is the Ukrainian
Orthodox Church (Moscow patriarchy), followed
by the Ukrainian Greek-Catholic church (pro-
hibited 1946-1989), the 1921 founded Autocepha-
lous Ukrainian Orthodox Church, which was
prohibited as well and survived in exile, and the
1992 founded Ukrainian Orthodox Church of the
Kyiv patriarchy. Conflicts exist especially between
the four churches of the Byzantine tradition. The
striving of the believers for democracy at the end
of the 80s was in its nature more anti-communist
than pro-democratic. Democracy was accepted,
as long as it supports the efforts of the believers,
to guarantee their church a free development. But
as soon as this principle was also granted to the

Policy

The view of Ukraine to the future direction of
the country is subject to clear fluctuations in the
course of the last decade. In 1991 56 % of the pop-
ulation declared themselves in favour of a “west
turn” of their country, 1996 only 49 %. In the same
period the share of opponents of this trend in-
creased from 12 to 30 %. The share of Ukrainians,
who pleaded for the strengthening of relations
of their country to western countries, decreased
from 34 % in 1992 to 12% in 1996. However, the
share of population, who stood for the strength-
ening of relations to the CIS, remained in this pe-
riod with about one third constant (Simon 2002).
More recently, in 2000 published poll results

rival churches, even the creation and the growth
of sects was allowed as well as with ongoing devel-
opment the principles of pluralism and the secu-
lar nature of the state were supported, the sym-
pathy for democracy decreased. In this respect
the Ukrainian churches have contributed only
comparatively little to the democratisation of the
country. Especially the idea of the human rights
is understood from the believers of the East-
ern churches as a western and much too liberal,
Protestant idea. The old tradition of subordina-
tion of the church under a dominant state is still
very strong and cut down the social function of
the church. Hierarchy and clergy of the orthodox
church under Moscow patriarchy still stand for
the renewal of the USSR, call the state independ-
ence of Ukraine as “tragic mistake” and support
the breaking off of the partnership with the West,
NATO and EU. However the orthodox with Au-
tocephalous status plead for the state independ-
ence, and confess above all to right-winged, even
extreme right-winged, structures. The same ap-
plies for the Greek Catholics (MARYNOVIC 2002).

The different cultural characters in Ukraine,
where the link between the Latin West Europe
and the orthodox East Europe is located, are also
expressed in differing economic systems as well as
ways of thinking and of behaving, as their conse-
quence the creation of an all-Ukrainian civil soci-
ety is so far to a great extent ceased (BRAUN 2005).

»

showed that the share of “convinced Communists
in Ukraine increased since the middle of the 90s
from 10 to 20 % (HryzAK 2002).

The loss of popularity for the democracy in
Ukraine can be put down to the incompetence of
the state, to offer sufficient economic and social
achievements. Many Ukrainians have the feeling
that they have been betrayed. Though many un-
derestimated the problems caused by a fourfold
transition (democratisation, introduction of mar-
ket economy, establishment of government and
nation foundation). In addition the Western inter-
est, to help Ukraine, was overestimated. In fact the
West looked at Ukraine in the first years only as
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the remains of Russia. The partnership started in
1994 with the Ukrainian abandonment of nuclear
weapons and the western willingness, to support
Ukraine financially and politically (Kuzio 1997).
Of significance for the transformation is also
the sequence of the single reform steps. During
the period of office of Kravchuk and the first term
of office of Kuchma the economic reforms had no
high priority. According to AsLunp (1999) the
initial mistake of Ukraine was that after the dec-
laration of independence the policy in Ukraine
concentrated their whole power only on the crea-
tion of a nation in a political sense. In contrast to
Estonia and Latvia, where the economic reforms
were regarded as integral element of the national
rebuilding, in Ukraine both processes were con-
sidered to be apart from each other. In many
fields of society and economy reforms were de-
layed (Stmon 2002). In Ukraine the transforma-
tion started with the first privatisation regulations
in March 1992, followed by a price liberalisation
in October 1992, the first stabilising measures in
November 1994 and the setting of the constitution
in June 1996. Therefore the transformation with
this unusual sequence was dragged on for more
than four years. Yet the transformation progress
is up to now very limited. A comparatively rad-
ical programme for reforms was started in au-
tumn 1994, but already soon afterwards, to ease
the “pain of transition’, a special Ukrainian way
was started, a “third way” between capitalism and
communism, that should connect social democ-
racy and national protectionism of the state pro-

Economy

Concerning the economic sector Ukraine started
with considerable handicaps in the transforma-
tion process. The Soviet financial transfers were
diverted after the reconstruction of the economy
(since the beginning of the 60s), and the funds for
the Ukrainian coal, iron and steel industry were re-
duced. After that, Ukraine specialised in the frame
of labour division within the Soviet Union on the
intermediate production, in which the production
cycles mostly ended outside Ukraine, but the econ-
omy of Ukraine was dependent on many deliver-
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ducers. The result was a stagnating reform proc-
ess — first in the economy, later also in policy. It
conserved the old structures, hindered the social
change, repressed constructive developments in
policy and smothered the formation of a civil so-
ciety. Ukraine was moving during this time nei-
ther forwards to a democracy - like the Baltic
States — nor backwards in the old totalitarianism -
like Belarus (Kuzio 1997).

According to Kuzio four factors are against a
quick turning away of Ukraine from the third way
and turning to a democratic community of west-
ern character:

a. the position of power of the former top-ranking
officials and now ruling oligarchic level, who are
only interested in the absorption of property and
the resale of goods abroad;

b. the fear for the loss of the state. This fear is
founded on the past experience, existing inner
tensions and the potential Russian threat. It leads
to a corporate, i.e. consent policy and hinders
the pluralism;

c. the passivity of the citizen between the elections.
Ukraine is a typical delegated democracy. The
democratic legitimacy is used, to carry out and
to justify the authoritarian corporate policy;

d. the over-centralisation of the state as legacy of
the Soviet system as well as the fear of Ukraine,
to lose its independence by a decay of the coun-
try. But over-centralisation leads to block politi-
cal activities on the low level and to weaken the
public interest in policy.

ies of raw materials. Beside that the armaments
industry was oversized and the machine-build-
ing industry was tailor-made for the needs of the
Soviet Union (BRAUN 2005; BURAKOVSKIJ 2002).

To that the misjudgement was added that the
independent Ukraine has an enormous economic
potential. But the Ukrainian mineral resources
could hardly be mined competitively at World
market prices. The ore deposits are just of low qual-
ity and can only be developed with high expenses
(€A The Natural Potential and Problems of Sustain-
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able Development of the Carpathian Region). Only
one third of the Ukrainian coal mines can be con-
ducted economically. The large steel enterprises -
Ukraine was worldwide on 4th position - belong
to a branch of industry with considerable overca-
pacities and structural decline. The steel produc-
tion in Ukraine is too expensive (the prices for gas
as energy source of the steel production strongly
increased) and therefore the prices are not com-
petitive on the world market or rather, if the steel
is sold there to the usual price, there is no profit.
It is rather correct, that the Ukrainian economy;,
in which the heavy industry makes up 70 % of the
total economy, belongs today to the most energy-
intensive national economies in Europe and the
energy consumption of Ukraine, compared with
the gross domestic product (GDP), to the high-
est in the world. The supply of energy could not
be secured with the level of waste common since
Soviet times. Gas importers and nuclear lobby are
against drastic reforms, many energy consumers
do not pay at all or delayed and the state, debtor it-
self, has no resources, to prevent this (P1EHL 2005).

PLEINES (2002) showed at the example of the
energy sector the problems of the Ukrainian eco-
nomic reforms:

> the low efficiency as well as raw material and en-
ergy intensity of the production processes.

> the above all in the last years increased economic
dependency on Russia with high import debts.
As countermeasures remain high transit fees and
theft of gas, because the Russian gas pipelines
run through the country. Since 2001 the power
supply systems of both countries are “reunited”.

> the market distortions by state regulation of
prices and market access that leads to rent-seek-
ing and corruption. The debts of Ukrainian con-
sumers for energy supply amounted in spring
2000 2.5 billion €. Loss-making companies were
maintained, potential foreign investors scared
off. There are three reasons for the latter: On the
one hand they have as outsiders no “special rela-
tions” to the state authorities and they are often
discriminated there by their Ukrainian competi-
tors, on the other hand many Ukrainian compa-
nies reject a cooperation with foreigners, because

they have to disclose and question then their own
business methods. Besides many Ukrainian poli-
ticians fear a “sell-out” of the “for the national
economic security” central energy sector.

> the political set targets, to whom the economic
reforms often fell victim.

As still unsolved structural problems of the
Ukrainian economy were named elsewhere
(FrrTZz 2001):

> the agrarian crisis, which still exists in spite of
the excellent soils;

> the restructuring of the economy. Instead of re-
structuring the energy-intensive to labour and
know-how-intensive industries, Ukraine became
dependent on the energy-intensive metal-work-
ing sector, which is subsidised;

> the privatisation of important companies at
which foreign investors showed little interest for
mentioned reasons;

> the mutual indebtedness of the companies makes
sure that also true profitable companies can
hardly survive in Ukraine.

A characteristic of the economic transforma-
tion in Ukraine is the continuous recession. Thus
the industry production decreased highly and
amounted in 1999 only 26.2 % of the value in 1990.
Along with it went a worsening of the branch struc-
ture. Unemployment, absolute as well as the share
of the economically active population, showed in
this period a clear increase and the number of
open jobs a highly decreasing tendency. In 2004
unemployment amounted officially 5 %, estimated
11%, with a common black economy (BURA-
KOVSKIJ 2002). In the 90s Ukraine could as the
only transformation country in Middle and East
Europe (with the exception of the former Yugosla-
via in a state of civil war) obtain in no year a posi-
tive economic growth, but had rather to cope with
a considerable economic decline. 1999 the GDP of
Ukraine amounted only 40 % of the GDP in 1990.
Only in the current decade a noticeable growth
of the real GDP can be recorded: 12.0 % in 2001,
8.0 % in 2002, 5.2 % in 2003. Nevertheless the GDP
per capita added up in 2003 to only 826 € and the
GDP 3.40 % of the average of EU-15 (PIEHL 2005).
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It is above all the granting of state guarantees
for foreign loans to companies that contradict to
the principles of profitability. But the list of the
top priority branches is more past than future-
oriented. The companies that receive these loans
escape from the pressure of the market. That is
why the sureties are in many cases nothing else
than subsidies. For 85-90 % of the awarded guar-
antees in the period 1992-1999 amounting 830
million € the state had to vouch for, that means it
had discharged loans for the companies (LuNINA
2001; VINCENTZ 2002).

It is also the restraint of foreign investors,
which have a slowing down effect on a quick
transformation. Although the inflow of foreign
direct investments increased highly until 2000,
Ukraine showed still one of the lowest values of
the transformation countries with 70 € per head
(BECKER & DuUTKA 2002). While the foreign in-
vestments amounted in 1999 1.57 % of the Ukrain-
ian GDP, in 2003 they increased only to 2.63 %. In
Middle and East European comparison Ukraine
brought up the rear at the per capita calculation
of the direct investments with 98 € together with
Tajikistan, Uzbekistan and Belarus. As reasons for
the fact that western investors prefer other coun-
tries of Middle and East Europe, above all legal
uncertainty, corruption, complicated laws, bu-
reaucracy as well as the insufficient liberalisation
and deregulation were quoted (Fritz 2001; PIEHL
2005). More of the funds are invested in the food
industry and trade (16 % each), machine-building
industry (9 %) and finances (8 %).

Like the positive characteristics since 2001
show, the difficult socio-economical transforma-
tions lead slowly to a stabilisation and growth in
Ukraine. But the sustainability has to be proven in
the long term. Besides it has to be considered that
the growth rates started from a very low level and
that the reason for the low inflation is the missing
spending power due to the low income. In addi-
tion internal structural problems like high (hid-
den) unemployment are still existing (P1EHL 2005).

Privatisation. Also the privatisation as first trans-
formation measure in Ukraine made only slow
progress. In its first stage (1992-1994) the staff re-
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ceived privileges at leasing or purchase of the state
companies. The way of allocation made sure that
there were many small shares. Result was an in-
sufficient control of the management that opened
up the possibility to former functionaries and di-
rectors, to secure themselves as manager, later as
owner a controlling position in the company. The
directors as winner of the transition wish neither
the return to communism nor a new political
awakening. To them the transformation has ended.
For that reason the reforms of the economic and
social sector in Ukraine are stopped halfway (S1-
MON 2002). The concentration of the property for
the attention of directors is also characteristic for
other former Soviet Republics, but in Ukraine it
is particularly distinct. This process was executed
above all at the expense of the state, but also ex-
ternal national investors and external interna-
tional investors, whose share on property in 1997
amounted only 0.9% and was with that clearly
lower than in Kazakhstan (6.8 %), Russia (3.8 %),
Kyrgyz Republic (2.3%) and Moldovia (2.1%) at
the same time (BURAKOVSKIJ 2002).

In the second stage (1995-1998) stocks and
shares were issued to the wide population with
the goal, to win them for the purchase of shares of
large and medium companies (voucher-method,
mass privatisation). Though this handing over
was not connected with investments, but virtually
a non compensatory transference of state prop-
erty into private property. But many companies
proved to be inefficient in management or could
not be privatised at all, so that the old and anti-re-
form managements remained in office.

The third stage started 1999 in the form of cap-
ital privatisation for the most attractive compa-
nies. Though the buyer has also to take over the
debts, their attractiveness was reduced and inter-
ested parties were kept from the purchase (BRAUN
2005; Burakovskiy 2002). The capital privatisa-
tion of state property is a rather dynamic process
in Ukraine. With every year new privatisation
programmes are launched. The previous valid and
obsolete decrees were replaced by new laws. How-
ever a lot of large privatisation projects were im-
plemented not comprehensibly with the creation
of preferential conditions for certain financial
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groups and the underrating of the objects. This
led on the one hand to discontent of the society
and left on the other hand reasons for the judicial
revision of privatisation results. From the illegal
actions in the course of the large privatisation the
international image of Ukraine suffered at last.

Until the present day the privatisation in
Ukraine is fiscally orientated. This opens the op-
portunity to the state, to solve many social prob-
lems (e.g. paying out of pensions, income sup-
port for the poorest, payment of the employees in
budget institutions), but ensures no investments
for companies that requires such.

A serious handicap for Ukraine is also those
facts, which were accompanied by the privatisa-
tion: besides corruption, rent-seeking and state
capture also profit-skimming, illegal privatisation,
tunnelling (infiltration of the rights of the minor-
ity owners) and looting of the companies. First
the diversion of property and profit from state
companies into private pockets was dominating,
e.g. by foundation of private sale companies by
manager, who sold products of the company on
their own account. Later on the activities were
shifted to an as inexpensive as possible takeover
of the companies. An indirect privatisation could
also emerge from the looting of the companies. At
illegal privatisations e.g. property was exchanged
against debts under very reasonable terms for the
creditor. Also bankruptcies were used for inex-
pensive company takeovers. Minority sharehold-
ers were done out of their property, by holding
shareholders’ meeting abroad, flight of capital was
normal (HOFFMANN & VINCENTZ 2002).

The black economy. An important element of the
Ukrainian present is the black economy i.e. the
economic activity, which is not included in the
official statistics and which is not contributing to
the gross domestic product (TaTsry 2001). During
the 1960s-1980s this industrial sector made 20 %
of the national income in the USSR and increased
further on, because its development was favoured
by the intensifying crisis manifestations of the So-
viet society. After the collapse of the Soviet Un-
ion the increase of the black economy in Ukraine
was accelerated even stronger, it embraces almost

all branches of industry (RIABCHENKO 1999). Af-
ter surveys and indirect methods like the electric-
ity and cash formulation according to BECKER &
DuTtka (2002) the volume of the black economy
is currently estimated at at least half of the gross
domestic product of Ukraine, about 40 % of all
workers receive their income in one or another
way from the black economy (compared to: Slova-
kia, Czech Republic, Poland, Estonia 5-13 %; Rus-
sia 41.6 %; Georgia, Azerbaijan 50-60 % (HAVRY-
LYSHYN et al. 1999).

The smuggling of goods is the dominating ele-
ment of the black economy, it makes possible, to
avoid customs duties and to transfer funds to ac-
counts abroad (BAzYLIUK & KOVALENKO 1998).
The smuggling is closely connected with e.g. the
corruption in administrational and legal organs,
and bank structures. This causes losses in the na-
tional economy und disturbs the existing system
of laws in the area of foreign trade.

The bad payment in the ministries and in par-
liament opens up chances of bribery for the oli-
garchs. Campaigns of checking for corruption only
uncovered cases of bribery in subordinate author-
ities (tax, customs duty, police) (P1EHL 2005). In
the latest TI-listing (Transparency International:
Corruption Perceptions Index 2005) Ukraine can
be found on 107th position of 160 examined coun-
tries. This is a position that stands for common
corruption, but describes a clear improvement
compared to the ranking from the previous year
(122nd position of 146 countries) where apart from
two Caucasus republics Ukraine was the most
corrupt country in Europe (compared to 2004: 1.
Island, 2. Finland, 16. Germany, 70. Poland, 126.
Russia).

The bureaucracy supports the corruption. Thus
the state building committee demanded licenses
for 845 different construction works, although
only 29 were necessary according to the law. Pri-
vate employers spent yearly € 30,900 on average
for bribe and protection money, managers spent
40 % of their working time at officials with nego-
tiations about licenses and taxes. For an installa-
tion of a phone connection a bribe of € 1,050, for
the visit of a tax inspector € 105 had to be paid
(LEwsCHIN 2000).
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The spreading of the black economy leads to
negative consequences e.g. reduction of the rev-
enues of the national and local budgets, decrease
of the investments in the national economy and
draining away of capital abroad, unfair compe-
tition or its illegal restriction, irregular income,
criminalisation of the society.

The main reasons for the alarming growth of
the black economy are (YERMOSHENKO 1999):

> high tax pressure and frequent changes of the tax
laws;

> excessive regulation of the economy on the part
of the state;

> inefficient pricing policy;

> corruption of officials, who are in charge of large
legal power for the administrative regulation;

> missing of a deep analysis of forms and methods
of black economy, their control mechanisms;

> immunity from prosecution for criminal struc-
tures, integration of organised crime in the econ-
omy, passive agreement of the state;

> missing protection of citizens and companies

Socio-cultural sector

The transformation of the societyisa special process
showing own structures, development tendencies
and control mechanisms. Ukraine belongs to the
countries, where the transformation takes place ac-
cording to the democratic type (RUKOMEDA 2002).

The removal of travel restrictions became one
of the most important results of democratisa-
tion. The goal of most traveling Ukrainians how-
ever was not tourism, but work for an increase
of income. Economic problems of the transi-
tion period, unemployment and shortened work-
ing hours, low income and delayed paying out of
wages and pensions forced many people, to look
for a job abroad.

According to P1eHL (2005) 5 millions Ukrain-
ians work traditionally in Russia and for some
years 1.5-3 millions in Western Europe as sea-
sonal worker, home help and in the building and
construction trade, almost exclusively without
authorisation, in which 600,000 alone come from
the Lviv region. The travels abroad increased a lot
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against criminal organisations;
> missing of an investment alternative outside the
black economy.

The corruption and mutual protection of the
civil service with decision-making powers lead
to a “mafia” system of society (e.g. weakening of
the awareness of wrongdoing), and to decisions,
which are not lined up to the public welfare and to
a dangerous infiltration of the confidence in the
state power. According to estimations of scien-
tists corrupt conditions exist at about 40 % of the
self-employed and nearly 90 % of the commercial
structures. More than 60 % the income of a me-
dium official, who occupies an influential posi-
tion, comes from bribe money. The bloom of cor-
ruption in combination with the bad prediction
of the amount and efficiency of bribery reduces
the investments in the gross domestic product.
But, most dangerous for the state is the probabil-
ity that the force of competition of the black econ-
omy, with its high profits, will weaken the legal
economy even more (PorovycH 1998).

and became a typical source of income for many
Ukrainian families. For that reason they have a
great socio-political meaning (IvASHKO & BEN
2003). Large amounts of money that flow in from
foreign workers support the development of small
business and speed up the formation of a middle
class. The work migration is in addition school for
business and conduct on the market. The easing on
the Ukrainian labour market belongs to the most
important positive effects of the work migration.

However the work migration has also negative
consequences. The increase of the money supply
is causing price increase, cheap goods imported
from “commuter trader” compete with the goods
of local manufacturers. The money of foreign
workers oriented towards consumption was only
used very limited for investments or loans. The
influence of foreign funds on the development of
the small business is extremely low in connection
with tax pressure, lack of cheap loans, compli-
cated procedure of registration of a company and
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missing faith to the prospects of small business.
The foreign work migration can cause in single
lines of production and regions a deficit of work
force. It leads in addition to a loss of qualified ex-
perts. The migration of young people has nega-
tive demographic consequences like destruction
of family structures or the unfavourable develop-
ment of the birth rate ((Q Social and Demograph-
ical Aspects in Rural Areas of Carpathians and Pre-
carpathians). An even more complicated problem
is the education of children of foreign workers re-
maining behind in Ukraine.

One of the most acute problems in Ukraine is
the low living standard of the predominant part
of the population. The structural factor in the dis-
tribution of income plays actually the decisive
part in the satisfaction of needs. If this problem
remains unsolved, the social differences in the liv-
ing standard of the population will be deepened
and the possibility, to secure a stable socio-demo-
graphic development, limited (Fritz 2001). Espe-
cially for poor sections of the population the de-
crease of the food consumption to 35-65 % of the
average is distinct, connected with a worsening of
the supply infrastructure and the quality as well
as the assortment. The share of single classes of
society to the Ukrainian consumption market is
described in Tab.1.

Because of the steady struggle for the secur-
ing of everyday needs large parts of the Ukrainian
society do not support the community, but face it
passively (Stmon 2002). Also, economically inde-
pendent middle classes could only be initially es-
tablished. It currently accounts for hardly more
than 10 % of the population (P1EHL 2005).

The civil society, i.e. the public space between
state and private sphere, is today more established

in those former communist countries, which are
in charge of a greater state authority and na-
tional integration (Poland, Hungary). For socie-
ties however, which emerged from the former So-
viet Union, it was in comparison much more dif-
ficult. In such countries, in which a civil society
never existed or the memory of it is extinct for a
long time, it must start over again. Among them
is also Ukraine, where the civil society (but the
state as well) is weak. But without state authority
and national integration it is improbable, to form
a strong civil society that could help, to support
the society in the democratisation and the devel-
opment of a market economy. For this numerous
elements like the value communion, responsible
elites, trust in the society, a whole country em-
bracing national identity and a functioning state
are missing. An exception represents only West-
ern Ukraine, where the memory of a civil society
at the times of the Austro-Hungarian Empire is
not yet extinct (Kuzio 2002).

Tab.1: The share of single classes of society to the con-
sumption market in 2001, %

classes of society
characteristic edicoy BB
p rich
supply

share of population 47 38 15
share in the purchase of goods:
- food 38 43 20
- other consumer goods 36 41 23
average share to the 37 415 215

consumption market

Calculated with the: expenses and income of the house-
holds in Ukraine in 2001 (DERZHKOMITET STATYSTYKY
UKRAYNY 2002)

Comparison of Ukraine with other transformation countries

The annual index of the human development
(HDI) of the UNDP accumulate in a quantita-
tive parameter three most important components
life expectancy, education as well as the per capita
GDP after the mint par of exchange (relation of

prices for the “basket” consists of some hundred
goods and services). The HDI-value has a relative
size for every country (from close to 1 in devel-
oped countries to close to 0 in developing coun-
tries) (REVENKO 2004).
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In Tab. 2 the HDI-values for 18 countries of the
world are shown. For orientation the table con-
tains besides Ukraine all neighbouring countries,
three countries occupying first positions, coun-
tries listed in the respective categories on last po-
sition, and four largest countries of Asia, Africa
and Latin America. According to the data pub-
lished in the UNDP-report 1999 Ukraine is listed
on 74th position of 162 countries and belongs to
the countries with average HDI-position.

39

Ukraine exceeds the world average only at the
accumulated value by 3.6 % and the life expect-
ancy. But if it is about the real GDP, after which
the standard of living of the population is deter-
mined, the Ukrainian value makes up only half
of the average. Better developed is the education
parameter with 0.92 against 0.74 in the world.
The world average of the life expectancy was 66.7
years in 1999. Ukraine lightly exceeds the average.
For orientation it must be noticed that in 36 coun-

Tab.2: Characterisation of Ukraine and some other countries according to the index of human development (HDI), 1999

countries and accumulated life ex- abi.lity of educa- per- life ex- educa-
their position index of human  pectancy ;:iz:;i;ng( ;n i tion head- pectancy tion l(;l;l;-
after HDI development (years) e yefrs, 0(/: ) (%) GDP (€) index index e
1. Norway 0.939 78.4 (99) 97 23,694 0.89 0.98 0.94
2. Australia 0.936 78.8 (99) 116 20,478 0.90 0.99 0.92
3.Canada 0.936 78.7 (99) 97 21,876 0.89 0.98 0.93
6. USA 0.934 76.8 (99) 95 26,560 0.86 0.98 0.96
35. Slovakia 0.831 73.1 (99) 76 8,826 0.80 0.91 0.78
36. Hungary 0.829 71.1 99.3 81 9,525 0.77 0.93 0.79
38. Poland 0.828 73.1 99.7 84 7,042 0.80 0.94 0.74
53. Belarus 0.782 68.5 99.5 77 5,730 0.73 0.92 0.71
55. Russia 0.775 66.1 99.5 78 6,228 0.69 0.92 0.72
58. Romania 0.772 69.8 98.0 69 5,034 0.75 0.88 0.68
69. Brazil 0.750 67.5 84.9 80 5,864 0.71 0.83 0.71
74. Ukraine 0.742 68.1 99.6 77 2,882 0.72 0.92 0.59
82. Turkey 0.735 69.5 84.6 62 5,317 0.74 0.77 0.69
87. China 0.718 70.2 83.5 73 3,014 0.75 0.80 0.60
98. Moldavia 0.699 66.6 98.7 72 1,698 0.69 0.90 0.50
115. India 0.571 62.9 56.6 56 1,873 0.63 0.56 0.52
136. Nigeria 0.455 51.5 62.6 45 711 0.44 0.57 0.36
162. Sierra Leone 0.258 38.3 32.0 27 373 0.22 0.30 0.25
fﬁﬁf&fﬁ?g 0.647 64.5 72.9 61 2,942 0.66 069  0.59
fzzt g‘;;"pe 0.777 68.5 98.6 77 5,242 0.73 091 069
developed
countries 0.928 78.0 (99) 94 21,708 0.88 0.97 0.93
world average 0.716 66.7 79.2 65 5,817 0.70 0.74 0.71
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Tab.3: GDP growth of all transformation countries from 1989-1998

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

Albania 154.3 138.9 100 92.8 101.7 111.2 121.2 132.2 122.9 132.8
Bulgaria 124.6 113.3 100 92.7 91.3 92.9 94.9 84.6 78.6 81.4
Croatia 136.4 126.7 100 88.3 81.2 86 91.9 97.4 103.7 106.5
é“ Czech Republic 118.1 116.6 100 96.7 97.3 99.9 106.3 110.3 110.7 108.1
E Macedonia 126.7 113.8 100 92 83.6 82.1 81.1 81.8 83 85.4
% Hungary 117.6 113.5 100 96.9 96.4 99.2 100.7 102.1 106.7 112.2
g Poland 121.6 107.5 100 102.6 106.5 112.1 119.9 127.1 135.7 142.2
§ Romania 121.6 114.8 100 91.2 92.6 96.2 103 107 99.6 92.4
Slovakia 120 117 100 93.5 90 94.5 101 107.6 114.6 119.7
Slovenia 119.4 109.8 100 94.5 97.2 102.4 106.6 110.3 115.4 119.9
Average 126 117.2 100 94.1 93.8 97.6 102.7 106 107.1 110.1
Estonia - - 100 78.4 72 70.7 73.7 76.7 84.8 88.2
8 Latvia - - 100 64.8 54.4 55.5 55.7 57.5 61.3 63.6
3 Lithuania - - 100 78.7 66 59.5 61.5 64.3 69 72.6
Average - - 100 74 64.1 61.9 63.6 66.2 71.7 74.8
Armenia - - 100 47.7 40.6 42.8 45.8 48.4 49.9 53.5
Azerbaijan = = 100 77.9 59.9 49.1 43.7 44.2 46.8 51.5
2 Belarus - - 100 90.4 83.5 73 65.4 67.3 75 81.2
% Georgia = = 100 55.2 41.2 36.5 37.4 41.3 45.8 47.2
§ Kazakhstan - - 100 94.7 86 75.2 69 69.3 70.7 69
é‘: Kyrgyz Republic - - 100 86.1 72.8 58.1 55 58.9 64.7 66
'g Moldovia - - 100 70.3 69.5 47.8 47.1 43.4 44 40.2
E Russia = = 100 85.5 78.1 68.2 65.4 63.1 63.7 60.8
?33 Tajikistan - - 100 71 63.2 51.2 44.8 42.9 43.6 45.9
g Turkmenistan - - 100 94.7 85 68.9 63.2 58.4 432 452
S Ukraine - - 100 83 71.2 54.9 48.2 43.4 42.1 41.4
Uzbekistan - - 100 89 86.9 833 82.5 83.8 85.8 88.7
Average - - 100 78.8 69.8 59.1 55.6 55.4 56.3 57.5

Index (1991 = 100); Sources: National authorities and IMF staff estimates

tries (amongst others those, which occupy the 1st From the HDI-parameters Ukraine has after
to 26th position in the HDI-rating) this value ex-  the per capita GDP the slowest progress. Accord-
ceeds 75.0 years. Ukraine occupies after life span  ing to the report of 1999 the country has with this
only the 90th position in the world. characteristic of € 2,900 after the consumption
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ability parity only the 96th position (compared
to: Luxembourg € 35,640, USA € 26,560, Norway
€23,694). This value averages for developing
countries € 2,942.

In 2002 the GDP at market prices per capita
amounted € 853 (compared to: Germany € 32,923,
Slovenia € 10,951, Czech Republic € 4,745, Russia
€ 2,714, Romania € 1,376) (statistical annual re-
port 2004 for foreign countries). Tab. 3 shows the
GDP growth based on 1991 on comparison of all
transformation countries. Ukraine is only under-
cut in the development until 1998 by Moldavia

Conclusions

The transition from communism to democracy
in 27 Eastern block countries will take a longer
period, as until now could be presumed. Only
in seven countries — the three Baltic States, Po-
land, Hungary, Czech Republic and Slovenia - the
process of democratisation did not come to a halt.
Ukraine is in this respect in a particularly difficult
situation, to carry out not only the democratisa-
tion (a law and order and democratic rules, the
protection of fundamental and human rights as
well as the protection of minorities) and to intro-
duce and to maintain a functioning market econ-
omy (company and competitive liberty; develop-
ment of private property; liberalisation of prices,
wages, interests; free foreign exchange dealings;
free allocation decisions), but at the same time
also to create a state and a nation (Kuzio 2002).
Comparing the different strategies the so-called
shock therapy proved to be better for the economy
(e.g. Czech Republic). If the economic transfor-
mation was gradual for certain sectors, the char-
acteristics are bad just there (Poland). At a sheer
gradual strategy the economic development is
first of all bad. But at both different ways it is also
necessary to weigh the psychologically important
quick success against the background of the long-
term development. Foreign investments triggered
by low wage costs causing long-term problems in
the structural change, because the necessary in-
creases in income fail to appear (StssMUTH 1998).
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and shows with that even worse values than CIS-
countries, in which no transformation towards a
market economy took place. In addition it must
be considered that Ukraine has the lowest initial
value of all countries even behind Turkmenistan
and Tajikistan (HAVRYLYSHYN et al. 1999).

In an overview compiled for the period 1999-
2000 for 11 Middle and East European trans-
formation countries excluding the Baltic States,
Ukraine landed on the third from last position,
only ahead of Belarus and Albania. (BRAUN 2005).

An important weighting is also the balance of the
two mostly opposite aspects social security and
economic success (STROBEL 1993). The experi-
ence has shown that fundamental changes in the
initial phase of the transformation were carried
out easier, because they were supported by the
euphoric population. However, incisions later on
caused discontent (SUssMUTH 1998).

The balance of the economic characteristics
shows that as at the end of the 90s at the GDP only
Poland, Slovenia and Slovakia reached again the
level of 1989. In the CIS-countries there was no
essential recovery after the setback (EGer 2000).
Ukraine shows at the end of the 90s even the worst
economic data of all transformation countries. Be-
sides the regional characteristics this ranking can
also be put back to the strictness of the reforms.
But altogether it must be stressed that there is no
universal recipe for a successful transformation.
For that the past history and the starting point of
the countries alone is too different. Furthermore
not every negative or positive development can
be traced back to the transformation and with
rising integration in the world economy its influ-
ence is increasing. The complexity and the partly
contrary effects of the reforms on the three main
fields of the transformation lead us not to expect
fast and long-term stable success. Nevertheless in
most of the transformation countries there are at
least in parts positive developments and success.
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Political Development and Current Problems in Ukraine

J. Durkot

Introduction

After the decline of the Soviet Union, Ukraine did
establish itself as an independent state, but demo-
cratic changes progressed very slowly.

The consolidation of the old elite led to a sys-
tem of oligarchy in the second half of the 90s - the
consequences were a turning away from democra-
tic reforms, reinforced autocratic tendencies and

blossoming corruption. Regional politics has been

shaped by the centralistic authoritarianism as well -
up to now, the Ukrainian regions, being altogether
weak, have neither had competences nor finan-
cial opportunities for a steady development. New

prospects for a democratic development of the

country are opened by the “Orange Revolution”.

From independence to an oligarchic country

The Ukrainian society, having been particularly
shaped by the Soviet system, was not developed
sufficiently to muster an irreversible turn to de-
mocracy in the first years after independence. In
the first stage of the unstable balance between na-
tional democrats and the post-communist elite
under President Kravchuk (1991-1994), the dem-
ocratic alterations were inconsequent and half-
hearted.

The effects of this uncertain policy that finally
was Yanukovychs undoing was the outbreak of
the economic crisis and the escalation of domestic
policy tensions (separatist tendencies on the Cri-
mea). The situation was made even more compli-
cated by the difficult relationship with Russia. The
democratic reforms remained incomplete as there
was no change of the elite in Ukraine. After Leo-
nid Kuchma’s victory in 1994’s election, former
KP officials under Yanukovych were gradually re-
placed by the more pragmatic young guard of top-
ranking officials. Although some economic re-
forms were initiated, the democratic alterations
were overall stuck and were steadily withdrawn in
the second half of the 90s. The Ukrainian consti-
tution of 1996 cemented a centralistic vertical hi-

erarchy with some elements of regional self-gov-
ernment.

Ukraine departed further from democratic
standards particularly in President Kuchma’s sec-
ond period of office (1999-2004) towards a coun-
try increasingly ruled by an authoritarian govern-
ment. This development coincided with a differ-
ent tendency in the Ukrainian society: with the
rise of the few finance and economy groups that
usually came to their primary prosperity by com-
modity trade where they knew how to make use
of their proximity to politics. Long before, the old
post-communist party officials were superseded
by them, they were able to increase their wealth
by often dubious privatisation, relished a myriad
of privileges, preferences, tax alleviation and mo-
nopoly licenses and were thereby able to gradu-
ally gain control over huge parts of the Ukrainian
economy. Observers increasingly spoke of an oli-
garchic system for which the power of the few fi-
nancially and economically dominant clans and
a merger between economy and politics were
typical. Widespread corruption, the lack of an
independent jurisdiction, a working separation
of powers and independent media are typical of
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such a system. Particularly the freedom of press
was limited until a more or less open censorship
was finally introduced in 2003. With regard to
economy, the Ukrainians did increasingly badly
in the 90s: the inconsequent structural reforms
were not able to stop the continuous fall of the
gross domestic product and the impoverishment
of the main social stratum. An extensive reform
program was just passed in January under the
government of Viktor Yushchenko.

A new trend was caused by a drastic cutback in
subventions, aban of non-monetary payments, the
introduction of an ambitious program of privati-
sation and the tightening of public finances. The
speed under following governments was cut down,
but the economic growth continued, although pro-
blems cumulated again. During the parliamentary
elections in 1998 and 2002, the “party of power”
was able to succeed (only a party’s influence and
its proximity to the president was of importance,
party programs were of minor importance), in the

Reforms overdue

According to an apt remark of retired German
minister of defense, Volker Rithe, the Ukraine
under Kuchma has been a European country, but
did not have a European face. This new “Euro-
pean face” cannot develop through the simple
changeover of power, but only through a takeover
of democratic values and rules as well as through
reforms - the fight against corruption (€4 Special
Problems of the Ukrainian Transformation Process)
is a part of that as well as the separation of busi-
ness and politics, getting rid of old decrepit power
structures and the establishment of an independ-
ent judiciary and free media are. The first months
after the “Orange Revolution” showed that the
policy of reform is rather complicated and slow,
which means that, today, one can at best recognise
some reforms and that uncountable setbacks and
mistakes can repeatedly occur.

The governmental crisis of September 2005
showed the tensions among the “Orange Team”
and led to the dismissal of Yulia Timoshenko’s

end by ever more intense manipulation and elec-
tion fraud. Although the reform alliance “Nasha
Ukraina” of former Prime Viktor Yushchenko had
clearly won the election in 2002, the government
was able to win most constituencies through pres-
sure, voter purchase, use of the notorious “admin-
istrative resource” and wooing away of “independ-
ent” candidates and it could form the majority in
parliament. However, when the presidential elec-
tions took place in 2004, the election forgers went
too far, when it came to securing the election tri-
umph for Prime Minister Viktor Yanukovych who
was regarded as “designate successor” of President
Kuchma. After an extensively manipulated elec-
tion hundreds of thousands people went out into
the streets in many regions of the country on No-
vember 22nd. By peaceful mass protests, lasting
several weeks and afterwards going down in his-
tory as the “Orange Revolution”, a repetition of
the faked final ballot could be forced into being

from which Yushchenko emerged victorious.

government. Some fairly close intimates of Pres-
ident Yushchenko had to go because of accusa-
tions of corruption.

In the end, not the tensions and interest con-
flicts between different groupings of the “Orange
Coalition” were decisive. The actual reason for the
crisis is that until now the separation of economy
and politics has not been successful. Although
Yushchenko took up the cause of this principle,
a fundamental change of the system still failed.
Even the separation of office and mandate, re-
quired by the Ukrainian constitution, has been
ignored by several ministers.

Thus, it was only logical for negative tenden-
cies to increase over the course of time; there have
always been rumours about new cases of corrup-
tion. More and more experts point out that it is
not legitimate to have an office manager of the
President who is also a member of the supervisory
board both of the Telecom and the savings bank
and who coordinates energy policy at the same
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time. Society has also disapproved of the rise of
“new oligarchs”.

On the other hand, the Timoshenko adminis-
tration had no clear economical agenda. Their at-
tempts, consisting of more and more regulations,
caused numerous tensions; they tried to control
the prices and, thus, to alleviate the effects of infla-
tion, but they failed. The chaotic struggle against
the old Oligarchs who had acquired their facto-
ries during the Kuchma era under dubious cir-
cumstances at very low prices (in 2004, Kuchma’s
son-in-law had bought the smelter “Kryvorishstal”
for about € 700 million; when there was a new in-
vitation to tender, it was sold for about € 4 bil-
lion on Oct. 24, 2005; LA Special Problems of the
Ukrainian Transformation Process) scared off se-
rious investors, both domestic and foreign ones.
Yulia Timoshenko, whose charms and energy in
connection with a fair amount of populism the
voters approve of, can be expected to act with de-
termination against illegal businesses and to get
rid of the decrepit structures of power; however,
she will hardly be capable of carrying out a liberal
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policy of reforms. Therefore, a conflict with Pres-
ident Yushchenko, who is more of a politician of
free-market origins, could not be avoided.

A new start is even more difficult because of
the upcoming election campaign and the parlia-
mentary elections which are to follow in March,
2006. Nevertheless, the months in the aftermath
of the “Orange Revolution” left some traces both
on the country and on the people. Although most
Ukrainians had hoped for their country to make a
quicker progress, it was certainly not a wasted pe-
riod of time. The positive changes might still seem
weak and not irreversible, but they cannot be ig-
nored: the press enjoying much more freedom, al-
though its influence is still not big enough; the au-
thorities which used to be exploited whilst fight-
ing the political opposition being depoliticised.
The most important thing, however, is that there
is a much stronger social control in Ukraine today
and that the people enjoy more self-confidence
than they used to; a development which will leave
its mark on the “European face” of Ukraine and
the Ukrainians on their way to Europe.

The road to Europe: Declarations and disappointments

Ukraine started a careful approach to the west im-
mediately after it gained its independence. They
already signed a partnership and cooperation
treaty together with the European Union in June,
1994, which came into effect on March 1, 1998. In
February, 1994, Ukraine joined the NATO pro-
gram “partnerships for peace”. In July, 1997, they
signed the NATO Charter about the special part-
nership which stands for a new level of quality in
their relations. The Ukrainian foreign policy of
the years 1997 and 1998 showed increasingly pro-
western features; there were treaties of friendship
both with Russia and Romania. In addition to
that, Kyiv did more and more articulate its aspira-
tions for a future EU membership. As far as for-
eign policy was concerned, this was Leonid Kuch-
ma’s most successful period.

Ukraine defined integration into “European
and Euro-Atlantic structures” as its strategic aim

for the first time in 1996. This shift of priorities
came as a bit of a surprise: everyone had expected
Kuchma, having been elected President in July,
1994, to turn to Russia, for his manifesto included
a partnership with Russia which guaranteed him
the necessary votes in Eastern Ukraine. However,
Kuchma decided to go for a policy of maneuver-
ing in the end. As for its foreign policy, Kyiv’s po-
sition was slightly shifted: a NATO membership
was no longer on the agenda. Firstly, the Ukrain-
ian people had lost their faith in this alliance af-
ter the Kosovo war. Secondly, an aspiration for a
NATO membership would bring about a colli-
sion course with Moscow; obviously, this was to
be avoided.

At first, Ukraine followed its course towards
EU integration with a higher degree of sustain-
ability, however, the doctrine of a double-track or
“multi-vector” foreign policy was soon added. In
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this context, Russia was named the most impor-
tant strategic partner. This double-track policy
was especially criticised by supporters of the Eu-
ropean idea in Ukraine for showing inconclusive-
ness and signifying a weak compromise.

After the partnership treaty had come into ef-
fect, the dialogue between Ukraine and the Euro-
pean Union has only brought about some declara-
tions but also a number of disappointments. Kyiv
was pushing for an association status and wanted
to be given the right to join from Brussels. The
EU, on the other hand, pointed out the necessity
of domestic reforms and insisted on a complete
implementation of the partnership treaty before
further steps would be taken. Many documents
adopted from both sides were hardly more than
mere declarations: the “Strategy for Ukraine’s Eu-
ropean integration’, signed by President Kuchma
in the summer of 1998, the schedule for an EU
membership (according to this schedule, Ukraine

was to be ready for a membership in 2011) from
2002, as well as the “joint strategy” adopted at the
EU summit in Helsinki in December, 1999.

Amongst European capitals, Kyiv could not
find a strategic vision of any development of the
relationships with a country which was attached a
central (or, at least, important) role in Eastern Eu-
rope; according to Ukrainian experts, there was
also a significant lack of enthusiasm in Brussels
as far as the willingness to cooperate in the field
of work was concerned. Projects which seemed
economically promising for both sides (like, for
instance, the intermediate-range cargo plane An-
tonov 70) were blocked by European administra-
tions for political reasons. The European Union
on the other hand pointed out problems as far as
the implementation of the partnership and coop-
eration treaty was concerned. Not without a rea-
son: there were more and more violations of the
regulations from the Ukrainian side.

Ukraine under Kuchma: Little content despite assurances to Europe

During President Kuchma’s period of office,
Ukraine could not accomplish its “European
choice” which had been announced several times.
The rhetoric of “European integration” has be-
come an empty phrase, and the gap between the
aspirations and the real domestic situation be-
came larger. The contract killing of the dissident
journalist Georgily Gongadze in September, 2000
and the existence of tapes incriminating Presi-
dent Kuchma promoted and accelerated the de-
cline of the country towards authoritarianism
(which could hardly have been avoided, anyway).
Ukraine’s relationship with the European Union
was at its lowest, despite all the pro-European
rhetoric in Kyiv.

The Ukrainian elites under Kuchma barely un-
derstood that the process of rapprochement be-

tween Ukraine and Europe demanded higher do-
mestic and social changes than what the decrepit
structures of power were ever ready to take. Now
one could get the impression that Ukraine does
not play by the rules, but that they merely play
with them, as Xavier Solana, a representative
of the Joint Foreign & Safety Policy, put it very
aptly.

“The domestic situation hardly allows a stable
and effective foreign policy and weakens Ukraine’s
position. Its foreign policy has more or less be-
come a hostage of the domestic crises” This was
the opinion of experts from the Rasumkov centre
for economic and politic research in Kyiv, early in
2003. In 2004, both aims (NATO and EU mem-
bership) were removed from Ukraine’s foreign af-
fairs doctrine.
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The foreign policy makes its mark: The EU rapprochement takes priority

Ukraine achieved fresh opportunities after the
“Orange Revolution” and Victor Yushchenko’s
electoral victory. It is obvious that Yushchenko is
a pro-Western democrat who wants to follow a
new course of European integration. And an EU
membership was indeed made part of the politi-
cal doctrine as a long-term goal immediately af-
ter Yushchenko’s victory. Apart from that, Borys
Tarasyuk becoming foreign secretary (he had al-
ready held this office between 1998 and 2000) was
a clear sign of Ukraine’s convergence with the EU.
They are likely to demand clear prospects from
Brussels in the event of their joining. Tarasyuk
wants to speed up the EU membership: he ex-
pects a clear answer to the question of Ukraine’s
EU prospects next year and he hopes that an as-
sociation treaty will be signed by 2009. However,
this strategy can bring about both advantages and
disadvantages; and it remains to be seen how fast
Ukraine will be on target for integration the way
they announced it.

The majority of Ukrainian people supports the
EU aspirations of their country. In a poll carried
out by the Rasumkov centre together with the In-
ternational institute for Sociology in Kyiv in May,
2005, more than 50 % of all Ukrainians were in
favor of an EU membership. 30 %, however, were
against it, with 20 % being indecisive. Only 25 %
of the interviewees want the NATO membership.

Since the situation in Ukraine has completely
changed since the “Orange Revolution”, Kyiv as
well as Brussels is now in demand. On the one
hand, Kyiv has to be careful that the real integra-
tion steps and the necessary domestic changes are
not replaced by pointless discussions about mem-
bership options or even by speculations about a
possible date. On the other hand, Brussels has to
face the challenge of finding new concepts for a
close collaboration with Ukraine. Both sides will
now rather follow a policy of small and concrete
steps. With regard to this, the abolishment of
compulsory visa for EU citizens by Ukraine can
be seen as a positive and important sign. Kyiv now
expects concessions from the European commis-
sion: they want significant facilities for certain

groups such as students, scientists, persons en-
gaged in the cultural sector or businessmen. Both
sides should be interested in intensifying a mu-
tual exchange which used to be quite difficult be-
cause of restrictive visa regulations and bureau-
cratic obstacles from the EU.

Today, Ukraine’s new concept of neighbour-
hood aims at a much more intensive collabora-
tion, compared to other EU neighbouring coun-
tries; with the new agenda, signed on February 21,
having been amended by a number of important
points. The strategies will have to be redefined
and rendered more precisely before the partner-
ship and cooperation treaty ends in 2008.

But a more open EU policy could be relevant
even before that: for example, being given the sta-
tus of a free-market economy, which would al-
ready be possible in December, 2005. Kyiv has also
declared a NATO membership its aim, although
this is not part of the agenda yet. The Ukrainian
people are still polarised by the NATO issue. It
is particularly rejected by the voters in the east:
they still have very vivid foe images from Cold
War times. Thus, the issue of the NATO member-
ship has the potential of tightening regional con-
frontations. This is the reason why some experts
are of the opinion that the NATO membership
should not be a primary goal of the Ukrainian for-
eign policy and should not be targeted in the next
years.

The rapprochement to Europe does not mean
that Ukraine turns its back on Russia. Both coun-
tries are dependent on collaborating; however,
there are a lot of things to fix in their bilateral re-
lations. Not only did Russia’s direct involvement
in the presidential elections of 2004 bring about
political disgruntlements, but they were neither
well received the Ukrainian people. Although
Yushchenko has pointed out several times that
Ukraine is interested in having good relations
with Russia, yet, Kyiv is very likely to set a course
on its own in the future and to try and pursue
quite a self-confident policy of national interests,
despite all dependencies.
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It is an open question, whether the Kremlin
will be willing to develop new strategies in its for-
eign policy. The previous policy, having been dic-
tated by geopolitical categories and by thinking
in terms of “spheres of influence” as well as hav-
ing been supported by a hidden or open political
and economic pressure, turned out to be counter-
productive.

However, there are plenty of areas of conflict
between both countries. The energy problem
(prices for gas deliveries from Russia and for tran-

sit to Western Europe, to name but a few), the de-
ployment of the Russian Black Sea fleet in Sevas-
topol (the lease agreement ends in 2017), differ-
ent ideas of the joint economic area or about the
regulation of the Transnistria problem, the quar-
rel about a WTO membership (€2 The Future De-
velopment of Agriculture in the Western Ukraine:
Ukraine Joining the WTO and European Integra-
tion) and about demarcation in the Asov Sea are
only part of the difficulties waiting to be solved.

Regional particularities in Ukraine: political and economic
developments in Galicia after the independence

The Oblast Lviv belongs geographically to Western
Ukraine; the latter is not, however, a homogenous
unit, but consists of four different parts: Galicia,
Volyn, Transcarpathians and Bukovina. Lviv, to-
gether with two other smaller Oblasts, is located
in Galicia, a historical region which had belonged
to Poland since the middle of the 14th centurys; it
was given to Austria after its division in 1772 and
belonged to Poland again after the collapse of the
Austrian empire in the era between the wars. Af-
ter the Hitler-Stalin pact, Soviet troops invaded
Galicia in September, 1939, and after the time of
the German occupation during World War II, the
area had belonged to the Soviet Union since 1944
(02 Land-use History).

The historical particularities had a remarkable
impact on the mentality and the political tenden-
cies in Galicia. All the traditions of the civil soci-
ety in connection with their national pride made
Lviv a pioneer of civil rights during the late 1980s
of the Perestroika era. Here were the origins of the
national-democratic movement for Perestroika
(Ruch); they stood up for the release of dissidents
and the reestablishment of the Greek-Catholic
church which had been forbidden by Stalin.

In the end, Galicia, which had had a strong
Ukrainian background and which, compared to
other regions, had been less Russified and Sovi-
etised, gave new and important impetus to the
country’s independence, Galicia with its metrop-

olis of Lviv, the latter being the only big town in
the whole Western Ukraine with about 800,000
inhabitants, has often been called the “Ukrainian
Piedmont” because of this pioneering task both
in the political as well as in the cultural field. Lviv
and Galicia had to give up this role throughout the
1990s. The reasons for that were mostly domes-
tic developments. On the one hand, Ukraine has
turned into a thoroughly centralised state which
has also been fixed in the constitution of 1996.
The fear of division of the country and separatism
respectively led to a restriction of the regional
competences. Being the capital, Kyiv gained the
central and dominating position in this system.
Although Ukrainian regions and communities
have the right of self-government (elected may-
ors, city councils and regional parliaments), they
depend politically, economically and financially
largely on Kyiv as the centre of power. Governors
are appointed by the President, regional adminis-
trations are subordinate to the President and his
administration. Meanwhile, even Ukrainian poli-
ticians had to realise that this model cannot work
in a country with such diverse regions.

During the planned administrative reform, the
regional competences are to be increased ([ Re-
gional-political Territorial Organisation and Ad-
ministrative Structures in Ukraine).

On the other hand, the national democrats
whose stronghold had always been in Western
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Ukraine and particularly in Galicia lost more
and more supporters throughout the country
during the 1990s. After the first period of imbal-
ance in the first half of the 1990s, the post-com-
munist elites gained more influence. The division
amongst national democrats and the mistakes of
their representatives contributed to that. At the
beginning, they put more emphasis on national
aspects than on democratic ones; thus, the na-
tional democrats gambled away many chances
in the east which was shaped by Russian influ-
ences, although the east had been open to demo-
cratic developments (the protests of miners at the
end of the 1980s and the beginning of the 1990s,
for instance). The position of the national dem-
ocrats turned weaker in central Ukraine, too. It
was Viktor Yushchenko who finally managed to
make the democrats powerful again and to shift
the main focus in this discussion to general dem-
ocratic values. At the same time, the large major-
ity for Yushchenko in most Ukrainian regions in
the presidential election of 2004 showed that “the
West” in Ukraine has remarkably moved towards
the east and that Galicia and Lviv can hardly hope
for an exceptional role under these circumstances.
Another reason for this development was the fact
that Lviv and Galicia had neither economically
nor politically the importance of the eastern re-
gions which were dominated by heavy industry.
The region was additionally weakened by emigra-
tion of most of the elite.

In contrast, political preferences in Galicia
never changed. The Galician voters tend to vote
for different national-conservative parties, in-
cluding moderate nationalists; parties of liberal
background are far from having such a high po-
tential. The voters in Galicia are open to political
populism as well, as the high popularity of former
Prime Minister Yulia Timoshenko in this area
shows. Timoshenko played an important role in
the “Orange Revolution” Communists and other
left-wing parties, however, never stood a chance
in the west where “Anti-Communism” has a long
tradition. Today, the extreme nationalist move-
ments are not presentable, although the people
had paid attention to them at the beginning of
the 1990s when they started numerous activities.
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The voters from the west with their fixed political
ideas could barely be manipulated; a number of
recent smear campaigns and information block-
age had hardly any impact on the voters’ sympa-
thies. Galicia even resisted the increased pressure
of authorities during the last years of the Kuchma
era. For example, not only were mostly national-
democratic politicians voted into parliament in
Western Ukraine, the regional and city parlia-
ments in this increasingly authoritarian state even
showed a high degree of independence. This led
to a number of conflicts with the regional execu-
tive branch which was subordinate to the Presi-
dent and the Prime Minister.

The situation was almost the same with the
presidential elections, although the people felt it
was time for a change at first. However, the Gali-
cian voters were often forced to vote for the lesser
of two evils. In 1991, Tchornovil, a former dissi-
dent and representative of the national demo-
cratic forces who was very popular in Galicia,
lost to the KP apparatchik Kravchuk. In 1994, the
Western Ukrainians already supported Kravchuk
(who sold himself as a “moderate nationalist” in
the west at that time) with a large majority: he
seemed more acceptable to them than the pro-
Russian “Red director” Kuchma. In 1999, there
was a similar situation. This time, the large ma-
jority of voters in Galicia voted for Kuchma, be-
cause his opponent was a communist. Only in
2004 could the area vote for their favorite candi-
date (Yushchenko) again.

During the “Orange Revolution” Galicia
proved their important role once more. Although
Lviv and Western Ukraine had reacted quickly
and resolutely to election frauds, other regions
were politically active as well this time: not only
the people of Kyiv and Western Ukraine took part
in mass demonstrations, but the people from most
Ukrainian Oblasts.

Economically, Galicia remains behind the in-
dustrial regions in the east. There were no indus-
trial facilities erected here after the 2nd World
War, since this was too high a strategic risk for the
Soviet Union because of the proximity to the bor-
der. The region was dominated by medium busi-
nesses and agriculture. During the years of crisis
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after the independence, many big factories went
bankrupt; others were ruined deliberately in or-
der to drive down the purchase price during the
privatisation. Galicia and the whole Ukrainian
economy have only been recovering since 2000.
The region remains highly agricultural; however,
a middle class has remarkably developed during
the last couple of years. This meant that there were
some significant changes of the social structure
amongst the rather conservative and traditional
population in a region where the church plays an
important role today (in contrast to other Ukrain-
ian regions where several branches of the Ortho-
doxy are dominant, the Greek-Catholic church is
the most important religion in Galicia by far).
There are some large differences in the level of
income between each Oblast; the income is espe-
cially low in rural areas. For example, Ternopil is
one of the poorest regions, even in Galicia; how-
ever, Lviv is below the nationwide average as well,
although just scarcely (at an average monthly in-
come of about 700 UAH which is approx. € 120;
[ Social and Demographical Aspects in Rural Ar-
eas of Carpathians and Precarpathians).
Nevertheless, these numbers are not very mean-
ingful, since the better part of the Ukrainian econ-
omy works hidden; experts think that the hidden
economy accounts for about 30 to 40 % of the GDP
(CA Special Problems of the Ukrainian Transforma-
tion Process). The migration of workers to Europe
has become an important economic factor in this

area, too. The guest-workers earn money abroad
and send it home, thus supporting their families
and investing it in their houses or in setting up
their own business (EQ Social and Demographical
Aspects in Rural Areas of Carpathians and Pre-
carpathians). As Ukrainian scientists found out,
about € 85 million went into the small region of
Ternopil alone (with about 1 million inhabitants);
at the same time, the state invested merely € 1.7
million in the Oblast.

Despite its relative economic weakness (trans-
port connections, a dense road network, trained
employees), Western Ukraine has a comparably
good infrastructure and benefits from its location.
That is why the region of Lviv always scores well
when compared to other Ukrainian Oblasts when
it comes to their attractiveness for potential inves-
tors. The proximity to the borders not only plays
an important role for the people of the small com-
munities who make a living from a large amount
of pedestrian cross border daily trade, but also the
investors find the area attractive for logistic rea-
sons. For example, the better part of the invest-
ments from Poland went to Lviv; by improving the
general framework, other foreign investors want
to intensify their presence noticeably, too. The
field of job processing shows the biggest poten-
tial, since Western Ukraine (unlike other Ukrain-
ian regions) shows logistic advantages for western
companies which want to move their production
facilities abroad for reasons of economy.
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Forest Landscapes in Europe
N. Weber

Abstract / Anoranis

Kinpka cromite ToMy E€Bpomna 6ya mokpura jmico-
BOIO POCIMHHICTIO 6i/blite, HDX Ha 90 %. 3aBAsAKK
NIPUPOCTY HACETIEHHS i BUKOPUCTAHHIO [JePEeBUHI
Ha pi3Hi Wi/, eKCIulyarauisa iciB nmepeBuIuiIa
ix 3ni6HicTh O pereHepauii. Pospinennsa nicy i
BiIKPUTOIrO IIPOCTOPY CTANOCA Ha mpoTA3i 19 cT.
3 LbOrO 4Yacy JIiCOBi pecypcu BilHOBIIOIOTbCS
i mroma siciB mo4mMHae 36i/MbIIYBATHCS 3HOBY.
byniBenpHi nicu 3MiHIOBanM KOMMIIHI TaliKM Ta
HamiB-BigKpuTi nmicoBi maHpuadT. 36inbIIyBa-
JIVCA TUIOWI JIiICOHACA/KEHDb 3 OMiHYBAHHAM Of-
Horo Bupy gepeB (oco6mmBo Picea abies). Cpo-
TOJHI JTiCK MiffAI0ThCs 6araTbOM BUjAM PUSUKY
(xBopo6u, 6ypesii, moXKexi) 1[0 HAaBiTb MICTUTD B
€001 MO>K/IMBICTD 3MiHM /1iCOBOTO NTaHAIA(TY Ha
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perionanpHOMY piBHi. Crane nmicoBe rocrnogapo-
BaHHA NIPUITHATE 3a TapafiuIMy 110 Lii/iit EBpoi.
B maitbyTHBOMY 1icK OYAyTb 3aNMMINATHCS iHTe-
I'Pa/IbHUM €/IEMEHTOM I1aH-€BPOIEICHKOIO JIico-
Boro naHpmadry. O4ikyeTbcs, 1o 3aTiCHeHHA 1
NIPUPOJIHA CYKLeCis IPUBERYTD IO 3pOCTaHHA Jli-
cOBOI IOl B €BpoIi NpubIN3HO Ha 5 % Ha Ipo-
T3 2000-2200 pp. Ha Burnap micosoro nanp-
madTy O6yae BIUIMBATK 3MiHa CYCIIIBHOTO MO-
Uty (HaIpyKiIazm, HOBI HANPAMKY Y popMax Jii-
COBOT'O BiJTIOUMHKY) Ta BifjOBifHa MOMiTNKa, a
TaKOXX, MOXX/IMBO, HEraTUBHI 3MiHM KiiMary. Ha-
BiThb MOJX/IMBi HOBi BMHAaXO#¥U B CHUCTEMi arpo-
nicochepn B EBporri.

The history of forest landscapes in Europe

Before human influence changed landscape, Eu-
rope was covered with tree vegetation to more
than 90 %. But as a growing population in need
of resources discovered the multi-faceted applica-
tions of wood and timber, forests started to be ex-
ploited beyond their capability of regeneration: (1)
Without any fossil fuels at hand, charcoal and fuel
wood represented the only form of energy for the
local population. (2) Industry employed raw ma-
terials such as potash, dyes, sap and resin, barks
for tanning as well as fibre and osiers. Digging for
quartz and minerals or harvesting for grass repre-
sented other widespread practices. (3) Forests
contributed directly and indirectly to local food
production. Litter raking, lopping of branches and
shredding constituted a European type of agro-
forestry, not to mention special practices of shift-

ing cultivation and forest pasture (GLATZEL 1999;
KUSTER 1999). The resulting combination of graz-
ing, extensive clearcuts, monocultures and inten-
sive harvesting led to heavily degraded forest eco-
systems where impoverished soils maintained
poor levels of productivity with little plant diver-
sity. During several centuries, this low level has
been sustained due to steady biomass exports
(KANKAANPAA & CARTER 2004a).

Forests began to change in appearance accord-
ing to the market’s demand for particular for-
est products. In response to a rising demand for
fuel wood the share of coppice forests augmented,
favouring tree species mainly composed of horn-
beam (Carpinus betulus) over the use of beech
(Fagus sylvatica). This shift in species was hardly
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welcome by users who needed timber and only the
introduction of coppice with standards as a sil-
vicultural practice providing both fuelwood and
construction wood could reduce the conflict. The
growing demand for timber as a construction ma-
terial for urban housing and the shipping industry
also brought along intensified use and clear-cut-
tings in mountainous forests. Thousands of spruce
and fir trees were transported by rafting on riv-
ers to locations hundreds of kilometres down-
stream (KUsTER 1999). Notwithstanding this gen-
eral development, remarkable differences existed
between Romanic and German forest landscapes,
especially in the alpine regions. Romanic land-
scapes only had a small share of forests with most
of them cut down to coppice and providing pas-
ture, fodder, fuelwood and charcoal. In Germanic
parts, forests were not cleared to the same extent.
High forests still prevailed and a lot of timber was
sold to mines or salt refineries (BATZING 2005).

At the dawn of the 18th century, in consequence
of long-lasting and intensive use of timber and
non-wood forest products, the forested areas
had reached their lowest level in Europe. At that
time, European rulers finally became aware of the
economic value forests represented and which
they wished to preserve. As a matter of fact, a seg-
regation of forests and open lands emerged dur-

ing the 19th century: Gradual transitions between
dense and open forested areas gave way to strict
separation between forest, meadow and field. For-
est grazing was prohibited, and borderlines be-
tween agricultural land and forests could be drawn
on maps. The forests’ overall recovery accelerated
with the introduction of chemical fertilisers and
intensive pastures to agriculture, the deposition
of atmospheric nitrogen from anthropogenic
sources enhancing the process (KANKAANPAX
& CARTER 2004a). Even though the above-men-
tioned measures could halt further degradation to
a certain extent, large-scale afforestations in Cen-
tral Europe became only possible during the sec-
ond half of the 19th century, when wood had been
substituted as a primary resource for industry by
coal, brickstones and steel. In addition, wool had
partially been replaced by imported cotton, thus
facilitating afforestation of pasture heathland.
Mineral manure made higher returns possible,
enabling the afforestation of marginal agricultural
land: steep slopes; flat soils; dunes; over-exploited
wasteland (KUSTER 1999).

A new type of Central European forest land-
scapes resulted from this transformation process:
closed and high forests, with increasing levels of
productivity. In the Mediterranean region, how-
ever, forests never recovered to the same extent and
the main landscape character is still an open one.

European forests and forest landscapes today

The actual distribution and shape of forests (Fig. 1)
in Europe can be characterised by its extraordi-
nary diversity where natural factors (altitude, cli-
mate, soils) as well as human influence (historic
use, silvicultural techniques, property structures)
had their share of impact. Despite this great vari-
ety, some general features may serve for a rough
description.

Area, increment, stock. According to the most
recent assessments (UNECE/FAO 2005) the to-
tal area of forest and other wooded land in 38
European countries amounts to 1,120 million ha,

with the bulk of this area (905 million ha) being
situated in CIS (Commenwealth of Independent
States) countries. Western Europe disposes of 150
million ha and Eastern Europe of 65 million ha
forested land. The forest area per capita ratio is
considerably high in northern Europe and CIS,
corresponding to 5+ and 2-3ha respectively. In
Western Europe, the average ratio remains at 0.3 ha
per capita. But Western Europe has also set a gen-
eral trend by increasing its growing stock of for-
ests by 91% (or 7 million m® over bark since 1950).
The underlying factors for this development may
be found in nature and - to a much larger extent —
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Fig.1: Current forests (dark grey) and original forests (light grey) in Europe (source: UNEP World Conservation Monitor-

ing Centre, www.unep-wcmc.org/forest/eu_gap/c.htm)

in changes related to forest management practices.
The latter correlation is also confirmed by a vis-
ible change in the overall landscape: Especially
in Belgium and France a large-scale conversion
of coppice and coppice with standards has been
taken place since the 1970s. The findings of KAR-
JALAINEN et al. (1999) show that the “unexplained”
increase in site productivity on sample plots all
over Europe can also be attributed to the fertilis-
ing effect of nitrogen immissions.

Tree species composition. In the boreal zone
(Russian Federation and the Nordic countries) and
in Central Europe (Austria, Germany and Poland)
predominantly coniferous forest landscapes keep
on prevailing while mixed and predominantly
broadleaved forests are gaining importance in the
Nordic countries. Today, about 40 % of Europe’s
forests are “mixed”, reflecting a widely expressed
belief that mixed forests provide more biodiver-
sity. The overall objective of enhanced biodiver-
sity also plays a role when choosing the mode of

regeneration within a given area, as natural re-
generation is known to conserve genetic diversity
and tends to maintain species composition. In
most of the European countries, two-thirds of re-
generation in recent years has been natural. Con-
tinuous cover systems also tend to maintain ge-
netic diversity. Given suitable site conditions, in-
troduced and fast growing tree species (e.g. Pseu-
dotsuga menziesii, Pinus radiata, Eucalyptus) of-
ten were used for afforestation. However, there
are no reliable data about the extent to which in-
troduced species have replaced domestic trees. In
total, about 200,000 ha of introduced species are
planted annually, corresponding to 20 % of the
area afforested (UNECE/FAO 2005).

Naturalness and biodiversity. European forests
are extremely polarised with respect to the char-
acteristics “naturalness” and “biodiversity”. On
the one hand, forests in densely populated regions
have been intensively managed for roundwood
production and recreation over hundreds of years.

Forest Landscapes in Europe
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On the other hand we may find regions that still
comprise of vast and completely natural forest
with undiminished biodiversity. A survey study
conducted on behalf of the MCPFE (Ministerial
Conference on the Protection of Forests in Eu-
rope) in 40 European countries shows that only
27 % of forests are undisturbed by man while 70 %
can be characterised as semi-natural and 3 % as
plantations. The latter’s ecological dynamics have
been altered by human interventions without
changing their natural characteristics completely.
Twelve countries reported that they had no for-
est undisturbed by man at all. With regard to the
category “other wooded land”, the share of undis-
turbed areas is higher: In the Russian Federation
(260 million ha or 32 % of the country’s forest re-
sources) and the Nordic countries (about 8 mil-
lion ha) sizeable shares of other wooded land are
classified as ‘undisturbed by man’ Average data for
the 40 countries show 28 % in comparison to 62 %
semi-natural forests (MCPFE 2003). In addition to
these estimations, the UNECE/FAO survey con-
cludes that 127 million ha (or 12% of the area of
forests and other wooded land in those countries)
is protected for biodiversity or for landscape in 34
European countries. On 3 % of this area no active
intervention takes place. Another 3% is subject
to minimum intervention. 79 % are actively man-
aged for conservation management and 15 % are
designated as landscape protection areas. Moreo-
ver, the Natura 2000 programme initiated by the
EU has set aside large forest areas for biodiversity
conservation (UNECE/FAO 2005).

When viewing this data from a landscape per-
spective, we may state that biodiversity, natural-
ness and stands with several tree species do have
a say in influencing the character of a landscape
positively. Old-growth forest, broadleaved for-
est, deadwood and large trees are considered as
enrichment, rendering forest landscapes more
attractive. In contrast, monoculture plantations
with introduced fast-growing species can change
the landscape in a negative way. Baring witness
of the latest development in Southern European
countries, these plantations are prone to forest
fires and can heavily disturb the local water re-
gime. When taking into account the interests of

potential forest visitors, we may also underline
that protected forest, albeit its restricted access
and regulations, most often is considered as add-
ing to a charming and beautiful landscape.

Forest condition. Despite all efforts, today’s for-
ests remain in a non-optimal condition. A survey
published in 2005 (UNECE 2005) shows that more
than 23 % of the trees assessed (135,000 in 31 coun-
tries) have to be classified as damaged, with defo-
liation and defoliation trends varying greatly be-
tween species and regions. Most of the main spe-
cies, and more specifically common beech (Fagus
sylvatica), exhibit a clear worsening of crown con-
dition as compared to the previous year. However,
this very recent development may be assigned to
the unusually hot and dry summer/autumn of
2003 as a single explanatory variable. Forest de-
cline as a result of air pollution was a major topic
during the 1980s and managed to position itself
at the very heart of the ecological agenda. Most
European governments adopted measures aiming
at reducing the level of pollution. But while these
policies effectively improved the quality of air, air
pollutants and indirect effects (soil acidification)
continue to take their toll. The areas most affected
are the soil-fragile mountainous regions in Cen-
tral and Eastern Europe (MIKULOWSKI et al. 2005).

Environmental decline is but one of the under-
lying factors explaining deterioration in the state
of forests. In total, almost 10.8 million ha (1%
of forest and other wooded land) were reported
to be damaged by other known causes (MCPFE
2003). More than 7 million ha were affected by
storm, wind and snow; more than 4 million suf-
fered from insects or disease. Wildlife and graz-
ing is believed to cause severe damage in overpop-
ulated or overpastured regions. The heavy storm
in December 1999 was responsible for the high-
est single-factor damage ever reported in Europe,
amounting to nearly 200 million m® of merchant-
able timber, i.e. almost half of the annual Euro-
pean wood production. Since 1982, the average
annual area burned by forest fires in Europe has
summed up to 1.9 million ha, with 1.3 million ha
of forest fires in the CIS sub-region (mostly in the
Russian Federation), 510,000 ha in Western Eu-
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rope and 60,000 ha in Eastern Europe (MCPFE
2003; UNECE/FAO 2005).

We conclude that large-scale damage heavily
influences the picture of the overall forest land-
scapes. Where there used to be closed mountain
forests, forest decline in the 1980s led to an open-
ing up of former closed mountainous formations.
In other regions, starving trees became visible for
everyone. Many clearcuttings had to be under-
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taken to save the timber for use before complete
decay. On the other hand, damage caused by fire
or storms like in 1990, 1999, 2004 and 2005, may
also give way to an acceleration of positive land-
scape change. Where the 1990 and 1999 storms
had left large gaps in the stands, very often these
gaps were closed by converting conifer forests into
mixed or broad-leaved forests by planting broad-
leaves or simply using natural regeneration.

Underlying causes for the transformation of forest landscapes

Human activities are considered to be the proxi-
mate causes of land use and landscape change. Hu-
mans make use of, and hence change or maintain,
attributes of land cover. Possible forces driving
land use and land cover changes can be grouped
into six categories: population; level of affluence;
technology; political economys; political structure;
and attitudes and values (TURNER et al. 1993). An
elaborated scheme focussing especially on the
causal factors of forest land use change has been
presented by KANKAANPAA & CARTER (2004b).
It is based on the distinction between proximate,
underlying and other causes (Tab. 1).

Mather’s model of forest transition (MATHER
2000) examines the relationship between forest
trends and socio-economic factors. It holds some
explanatory power for the question why Euro-
pean countries are presently able to expand their
wooded areas where some time ago they have
been struggling to keep only some of their forests
wholesome. While the model in its extended form
presents four hypothetical dimensions, three of
them are especially relevant for European forest
landscapes:

(1) transition of forest area (from declining to ex-
panding forest extents);

(2) transition of forest management forms (from nat-
ural forests to managed forests and plantations);

(3) transition in forest paradigms (shifts from pre-in-
dustrial to industrial and post-industrial think-

ing).

Tab.1: Causal factors influencing forest land use change
(source: KANKAANPAA & CARTER 2004b)

Causal factor Cause
Demogr.aphzc: . Under-
population growth/change; rural population lvin
change; migration ying
Economic: Under-
timber demand/supply; income distribution; lvin
tourism ying
Institutional:
specific policies (forest, agriculture, rural devel- Under-

opment, environment ...); state intervention in lying
forestry; level of democracy/participation

Cultural and social:

. Under-
attitudes and preferences towards forests; .
o lying
historical/cultural values; scenery values
Technological:
< Under-
technological progress; forest management lvin
practices ying
Crises: Other/
war; abrupt political changes; abrupt economic social
changes triggers
Environmental:
pronm . . Other
biodiversity; carbon sequestration; pollution
Land quality:
qu.a l 4 e . . Other
productivity; species distribution; soil quality
Land use: .
. . s . Proxi-
land use intensity; availability of land; agricul- mate

tural / urban land use change
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(1) Forest area transition. A number of inde-
pendent socio-economic variables is supposed
to determine the mode of transition of European
forest areas, most of them predicting an increase
in forest areas. We can actually observe that (i)
changes in agricultural policies have reduced the
demand for agricultural land in a number of Euro-
pean countries. Incentives included financial pay-
ments for the conversion of agricultural land to
other land uses such as the establishment of forest
plantations. (ii) Industrial policies in Eastern Eu-
rope resulted in urbanisation and rural depopula-
tion, leading to abandonment of agricultural land
and, again, conversion of some of this land to for-
ests. (iii) Afforestation policies, i.e. forest policies
that deliberately encouraged afforestation, have
been particularly important in Western Europe.
Those countries with the highest growth in forest
area are also the ones where the establishment of
forest plantations has been given greatest politi-
cal support (Belgium, Denmark, France, Ireland,
Portugal and the United Kingdom). (iv) The proc-
ess of land restitution in the countries in transi-
tion to market economies explains to some extent
negative shifts in forest areas because some for-
ests were converted to agricultural land. (v) Over-
harvesting, in combination with grazing in forest
areas and some deliberate conversion of forest to
agricultural land, has led to reductions in forest
area in some Mediterranean countries. (vi) The
more recent problem of illegal harvesting of for-
est resources mostly affects some of the countries
in transition. (vii) In some regions (especially
mountainous and remote areas), the change in
socio-economic factors allowed natural regen-
eration to play an important role as abandoned
agricultural fields became forests again. This is a
possible explanation for some of the increase in
forest area in Scandinavian countries in the 1950s
and 1960s, but also for the development in alpine
areas (UNECE/FAO 2005; WEBER 2005).

(2) Forest management transition. We have al-
ready discussed the degree of naturalness above,
putting emphasis on the fact that almost all Euro-
pean forests are to some degree managed forests.
Pristine forest landscape only exists as a residual

type in remote areas of Northern and Eastern Eu-
rope. However, some underlying socio-economic
factors may also predict a long-term shift into
the opposite direction: with a growing group of
(mostly urban) private forest owners who are not
interested in (commercial) forestry at all, at least
some of these forests could regress into a new
kind of semi-natural forest.

(3) Changing forest paradigms. The ongoing
migration from rural areas to urban centres and
the resulting concentration of people in urban
settings (Fig. 2) causes significant changes in life
styles, values and attitudes of people. In conse-
quence, profound alterations in social percep-
tions of the roles and functions of forests have
emerged or are about to be constructed. Some of
these newly constructed perceptions have already
found their way into ‘modern’ forest management
concepts (MERY et al. 2005).

> Multifunctional/multipurpose forestry has been
applied as a comprehensive management con-
cept to most of the forests in Europe. It empha-
sises the multiple values of forests beyond the
production of timber. Most recently though, the
concept experiences a shift from application at
the stand level to management units on a higher
level (forests, forest landscapes). This phenom-
enon rests upon the fact that it proves to be very
difficult to fulfil all the increasing expectations
(e.g. for timber and water) on a limited area.

> Sustainable forest management and sustaina-
ble landscape management has been accepted
by foresters, politicians and many other societal
groups to a similar degree as multipurpose for-
estry. The latest approaches of sustainable land-
scape management treat forests as a single, albeit
indispensable element of landscape (LARSEN
2005). One example for putting to practice the
concept of sustainable forest management as an
integral part of landscape management is the
large-scale conversion of coniferous forests (es-
pecially Norway Spruce (Picea Abies and Pinus
sylvestris) (HANSEN & SPIECKER 2005).

> Forest restoration and forest landscape restora-
tion. Forest restoration is based on the assump-
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tion that forests are resilient. As soon as envi-
ronmental disturbances come to a halt, agri-
cultural and urbanised land will revert to forest.
The long-lasting reversion process can be accel-
erated by human intervention, e.g. afforestation
of agricultural or reclamation of urbanised land.
However, restoration to natural forest condi-
tions is not possible on sites that have been se-
verely degraded beyond the ‘point of no return’
In these cases, new plantations are better phrased
‘replacements’ (STANTURF 2005). Without re-
garding these technical definitions, the concept
of forest landscape restoration puts emphasis
on restoring a forest’s functionality: it focuses
on goods, services and ecological processes that
forests can provide at the broader landscape level,
moving beyond former approaches of solely pro-
moting increased tree coverage on a particular
location (MAGINNTS 2005).

Urban forestry. Forests located in the surround-
ings of urban regions are constantly suffering
from high pressure. Moreover, competition be-
tween different forms of land use is often decided
in favour of clearings for new settlements or infra-

structure. As a result, forest areas are getting in-

Fig.2: Trends and projections for urbanisation in Europe from 1950 to 2050 (source: UNECE/FAO 2005, EFSOS: European
Forest Sector Outlook Study)

creasingly fragmented and exposed to high levels
of disturbance (visitors, noise, toxic agents). While
these sampling of trees have to come to terms
with stress and pollution, management schemes
respond to the demands voiced by the urban
population (reduced cuttings, recreation facili-
ties). The resulting process has been described as
the “urbanisation of forests” by J. D. PARIs, 1972.
As a general rule, a remarkable “urban forest
landscape gradient” (BRADLEY 1995) can be ob-
served, ordering the urban forest space from the
city centre to the periphery.

> Participation and public involvement are princi-
ples that are gaining strong influence as alterna-
tive ways of policy making. Consequently, more
people are integrated in decision making proc-
esses on forests. This is especially the case in the

surroundings of urban agglomerations.

To summarise, human induced changes of the
landscape structure are indeed dominating. Al-
though it may still take a long time for political
decisions to be implemented (and even longer
until new paradigms find wide acceptance), sci-
entific and technological progress facilitate man-

Forest Landscapes in Europe



58

made changes of landscapes within a relatively
short time horizon. Modern timber harvesting
machines and cultivation devices are able to re-
move a whole forest within a few days while fast-

Outlook for the future

Forests have always been and will continue to be
an integral element of the pan-European land-
scape. Our analysis of European forests’ historic
development has helped us to understand present
conditions as well as recent transformation proc-
esses. In the future, forests’ appearance will con-
tinue to be determined to a great extent by those
factors that have already started to play an impact
on landscape transformation (see Underlying
causes for the transformation of forest land-
scapes). Shifts in local demand for forest goods
and services, combined with further integration
of the global markets for forest products and an
overall climate change, may continue to alter the
European forest landscape significantly.

Policy development will continue to have a ma-
jor impact on all parts of the forest sector. For-
est-related policies can effectively influence the
forest sector in general and forest land use change
in particular. The size of the forest area, location
and purpose are not designed by nature alone,
nor do management practices and species com-
position stay in the realm of strictly private affairs.
These developments are at least partly due to a
collective decision-making process with a well de-
fined objective followed by administrative meas-
ures aimed at implementing the policy guidelines.
Historical policy developments have altered the
sector significantly by setting costs and prices, by
inciting the use of new technologies and by fa-
vouring the supply of certain raw material. More
recently, cross-sectoral policies (especially rural
development policies), were set up to shape the
sector more comprehensively, thus setting trends
for future development. Even if not all of the tar-
gets will be implemented, the policies already in-
dicate the overall direction of the European forest

growing tree species can convert agricultural land-
scapes to forest-type landscapes over the modest
time span of a few years.

sector. We know that changes on the ground will
take a long time to materialise because of the for-
ests very own long-term characteristics, but as a
shift in management paradigm that should lead
to a new turn-around is not visible yet, today’s
decisions will probably have an enduring impact
(UNECE/FAO 2005; KANKAANPAA & CARTER
2004a).

Europe’s forest resources will continue to ex-
pand. Due to afforestation and natural succes-
sion the total forest area in Europe is expected to
increase by around 5% between 2000 and 2020.
While afforestation is primarily used on recently
abandoned agricultural land, natural succession is
most likely to occur on marginal lands in moun-
tainous and boreal areas. Despite the increase in
total forested area, the amount of ‘wood produc-
tion sites’ may constantly be reduced as more for-
ests are set aside for other functions (biodiver-
sity conservation, recreation, protection). Aver-
age increment will continue to increase over the
next two decades and will only slow down by 2020
(GoLrp 2003). European forests will not only ex-
pand, they will also grow faster than ever before
- and faster than they are being cut. The increase
in productivity will open up new opportunities to
broaden the scope of management objectives. Ad-
mittedly, this is not yet a solution for the financial
difficulties of the forest sector that might continue
for some time, rendering necessary further inno-
vation and adaptation (UNECE/FAO 2005).

The focal point of wood production could shift
from the West to the East and from the North
to the South. Last decade’s rapid and dramatic
political changes have placed Eastern Europe and
the CIS sub-region in a very competitive position

Transformation processes in the Western Ukraine — Concepts for a sustainable land use



in terms of wood supply and production costs.
In contrast, the forest sector in Western Europe
is likely to continue its expansive growth with
the objective to meet the changing social needs
(UNECE/FAO 2005). In addition to a shift to the
East, a shift to the South is likely to take place. Up
to now, fully industrialised countries in Europe
and North-America have been dominating pro-
duction and trade of forest products. During re-
cent decades however, Asia’s, Africa’s and Latin
America’s share in both production and world-
wide trade has steadily increased. Although shifts
in the pattern of production are not necessarily
reflected directly in the global trade patterns, the
share of developing countries in trade is also ris-
ing (MATHER 2000). Theoretically, the changing
trade patterns could influence European forest
landscapes as incentives for timber production
are reduced and other forest products or services
may generate larger pay-offs.

New recreation trends will change the appear-
ance of forest landscapes especially in the sur-
roundings of urban agglomerations. Even
though many people will continue to prefer natu-
ral forests as recreation sites, innovative manage-
ment concepts are likely to influence the landscape
in areas of intensive recreation (e.g. tree crown
paths). As a consequence of the ongoing process
of urbanisation, forests in the surroundings of ur-
ban spaces will be affected in several ways. First,
the pressure on existing forests will increase as de-
mand for recreation sites rises. Second, new for-
ests will be planted especially for recreation and
other social purposes. In Britain and Ireland, so-
called NeighbourWood forests have been devel-
oped. They are primarily designed for public ac-
cess, recreation and enjoyment. Third, forests on
former industrial grounds and in the surround-
ings of urban agglomerations (e.g. Saarkohlen-
wald in Germany) may serve as an explicit link
between culture and nature (WEBER 2004).
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Climate change will alter the tree species com-
position and shape of future European forest
landscapes. The scientific community, as repre-
sented by the Intergovernmental Panel on Climate

Change, expects temperate climatic conditions to

be moving northward. Projections fulfilled, these

changes (including more extreme weather events

such as storms or sustained periods of drought)

would alter the composition of species and forest
productivity in Europe over many decades. Some

regions would benefit from this development,
while others would suffer from severe damages.
Some of the more fragile forest ecosystems (com-
prising species at the edge of their climatic range)

could collapse, but would eventually be replaced

by new ecosystems. These changes would only be-
come visible on a significant scale after many dec-
ades. At the time being, forest ecosystems manag-
ers can only try to consider possible consequences

of the projections (UNECE/FAO 2005).

Segregated landscapes could develop into inte-
grated landscapes. Forestry in Europe might no
longer be viewed as an isolated form of land use
but as part and parcel of regional land use man-
agement schemes. We have already outlined re-
cent shifts in land use paradigms (e.g. forest land-
scape restoration, multifunctional landscape
management) favouring landscapes over of sin-
gle resource land use. Some authors go as far as
promoting wholly integrated multifunctional
landscapes with crops, trees, meadows and forest
patches (LARSEN 2005). Realizing these visions
(including the re-introduction of forest pasture)
would mean to change the landscape character
fundamentally, especially in Central Europe. Re-
introducing large agroforestry systems in Europe
would eventually lead to the diffusion of the tradi-
tional segregation scheme differing between natu-
ral forests, intensive agriculture and forest planta-
tions that had been adopted during the 18th cen-
tury.

Forest Landscapes in Europe
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Agricultural Dominated Landscapes

U. Riecken and G. Kaule

Abstract/Anoranisa

OpHOYaCHO 3 IPOMMCIOBOIO PEBOJIOLIEI0 Y Ci/lb-
CKOMYy rocnofapctsi €spomnu 3 1850 poky cra-
nucA ApamarndHi 3minm. Ilepm 3a Bce, yepes
MOJIEPHI3allil0 JIiCOBOTO TOCIOJAapPCTBA CTANOCsA
4iTKe pO3Ji/eHHs PiSHMX CIIOCO6IB IPUPOFOKO-
puctyBanss. I[Ipy 1boMy BennKy ponb Bifjirpann
3aNpoBa/KeHHsI MiHEpabHUX JOOPUB, ONTUMI-
3allifd CiIbCbKOTOCHOJAPChKOI TEXHIKM, 3€MJIEY-
CTpiif, Memiopalis i 3acTOCyBaHHA NeCTULINJIB.
Hacnigkom 6ymo spoctanHs Hebesmeku ajs 6a-
raThOX BUJIB TBApMH i POC/IMH Ta iX Miclb IIPO-
JKMBAHHA 1 MiCIIe3pOCTaHb.

Tpaucpopmaniiuuii mpouec y CxipHiit Esporti
YaCTKOBO BiB 10 3BOPOTHBOTO PO3BUTKY B Ci/lb-
cbkoMy rocnopapcTsi. Kombinania Heperymbo-
BAHOIO BUIIACAHHA 1 3arOTiB/A JIiCYy HA IIa/IMBO
Harafgye crapy, O1usbKy 4O IPUPOFHOIL, CHCTEMY
BUIIacaHHA. baraTo BUAiiB B npoleci KoeBosolii
3 9aCiB IbOJJOBMKOBOTO IIEPiOfy MPUCTOCYBAINCSA
IO LiMX HaIiB-BiIKpUTUX MaHAmadTis, ki yepes
11e YTBOPIOIOTb TeIlep OCHOBY [/ EBPOIEIICHKOI0
6i0pi3sHOMAHITTSI.

Development of cultural landscapes

Cultural landscapes are the result of the interac-
tion of mankind and his needs and the regional
and local environmental conditions. The human
user was continuously changing the landscape to
increase the natural productivity and optimise his
yields. This was limited on the one side by the nat-
ural factors on the other by the technical standard
and the socio-economic frame conditions, e.g.:

> Population density, urban development;
> Migration of labour capacity to the cities;

[TopiBHAHHA KpaiH JOBTOPiYHOTO i HEJABHHOTO
4leHCTBa B €BporneiicbkoMy Corwsi i KpaiH, AKi
He € yieHamy €C, poOUTb PO3BUTOK CiIbCHKOTO
rOCIOZIapCTBA B OCTAHHI JeCTUIITTS 6ibl 3pO-
3yMinuM i 03BoJIsI€ POOUTU IPOTHO3YBaHHA Ha
MaitbyTHEe. MoxxHa mepenbavaTy, [0 paHO 4K
mi3HO B YkpaiHi aHa/morivHo fo 3axigHoi EBponn
Jinime 1o crenianisanii y CilbCbKOMY TOCIofgap-
CTBi pa3soM 3i 3pOCTAaHHAM YMC/Ia BEIMKUX IIifI-
IIPUEMCTB i 3MEHIIIEHHAM YICIa SPIOHUX CeNsiH-
CBKIX FOCIIOfIAPCTB, 110 OY/e CYIpPOBOMKYBATHUCA
CIIaIOM 3aIHATOCTI.

Ha Iloginbcpkiit BrcounHi 6ynyTh BIpoOBa-
IPKEHi BeNMKi MiJIpUEMCTBA 3 MOJIEPHOIO arpo-
TexHiKoI0, a Ha IIpukapmarti, 3a/e)xHoO Bif iH}-
PacTpPyKTypH, aIbT€PHATUBHOI 3aIHATOCTI i I10-
II0YOCTi I'PYHTIB CTaHeThbCs Clelianisauis abo
BUHMKHe BIOIp MK 3a/TiCHeHHAM i 3aTy>KeHHAM
3eMenbHMX Mront. ¥ Kapmarax e icHye anbTep-
HaTuBa 00’ €JHaHb Y BeJIMKI MiANPUEMCTBA, BIIPO-
BaJKEHHs eKCTEHCHBHOT'O TOCIOfapIOBaHH a0
Ta cama Ipobiiema 3amy>KeHHs abo 3a/liCHeHHSI.

Demand for specific products;
Infrastructure, access to regional and interna-
tional markets;

> Subsidies, government transfer actions, e.g. EU

agro market organisation.

The demands and the socio-economic general set-
up are changing continuously, the ongoing tech-
nical progress is influencing not only the labour
input but also the site preferences. The investi-
gated landscape in a time window is a candid shot
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in an ongoing process. The reference, the natural
landscape is changing as well.

The ecological factors and the natural frame
conditions for land use optimisation or degrada-
tion are represented in agro ecological units, the
Upper Dnister Basin participates in 5 of 9 soil-
climatic zones represented in the Ukraine: I East
European Lowland (transition zone to the Baltic
Sea), II Forest Steppe represented in the Podolian
Loess Plate, IV 1 Precarpathians, VI 2 Carpathian
mountains, VI 3 Trans-Carpathian foothills.

These major zones are specified in the Oblast
and Community level (&3 Scaled Agro-ecological
Classification of the Ukraine).

The mountain landscapes, which are in the
main focus of nature conservation in this analysis
represent ecological conditions which influenced
the historical development of the cultural land-
scape (Cd Land Use History). As reference units
a gradient to the high productive black soil in
the Podolian Plate is analysed and reflected with
comparable production conditions in the EU. The
conditions for agriculture in the inner mountain
zone are marginal: steep slopes, shallow soils, nar-
row valleys, short vegetation period in higher al-
titudes limited arable land (agrarian use), which
is decreasing from the foothills to the Inner Car-
pathians. Other agrarian uses dominate the land-
scape, specifically pasture husbandry systems
which are also documented for other middle alti-
tude mountains and the Alpine region (KoNnoLD
et al. 2004; LEDERBOGEN et al 2004). Often the
transhumance is characteristic (BEINLICH 1995;
DIDEBULIDZE & PLACHTER 2002; JACOBEIT 1961;
MAYOR-LOPEZ 2002) or a short distance migra-
tion in the seasonal cycle. The early husbandry
systems were very similar to the migration and
fodder preferences of the predecessors of the
present day domestic livestock species (KUSTER
1999; RACKHAM 1986). The strong segregation of
forest, pastures, meadows and arable land, which
is typical for modern cultural landscapes, is a re-
cent development since the middle of the 18th
century. A dominant role in this segregation proc-
ess was played by the modern forest management

(LEDERBOGEN et al. 2004). The transition process
redeveloped forest pasture to feed the cattle and
to collect firewood for private needs.

In the mountain zone, the cattle were housed
in the winter. In spring, pastures near to the farm
provided the first fresh diet before the livestock
was transferred to higher mountain pastures. Hay
was made on meadows near to the estate and on
mountain meadows. In the autumn, the cattle
were brought back to the meadows near to the
farm. The pastures in the mountains were often
shared by several farmers and common herded.
This seasonal cycle is one of the oldest farming
systems that we know and was probably run in
similar ways over more than 1,000 years (Go-
RIUP 1999; MAYOR-LOPEZ 2002; RAckHAM 1980;
SCHWABE & KrRATOCHWIL 1987). This husbandry
system has many parallels to the pasturing cycles
of wild large herbivores and belongs to the agri-
cultural systems most similar to natural systems,
as long as the stock density is balanced.

These pastured landscapes were characterised
by multiple uses, which became extinct in the old
EU member states: harvesting of firewood and
timber, oak bark for tanning, pollards for tree hay,
cork, turpentine, fruits, fence material, roof cover
material, ship building. The material was mainly
used for self supply, depending on the small yields
and the distance to markets. Almost all ecosys-
tems produced by these uses are listed in Annex 1
of the European Habitat Directive. Remainders of
these grazing systems and the overlaying land use
systems in Europe are currently investigated in an
EU Project (www.lacope.net). In the small, toler-
ated private sector in the Soviet Union period el-
ements of this old land use system survived. The
pressure for self supply on the households in the
transition time forced the recovery of elements
of this tradition in the Carpathian communities.
These communities are characterised by small
farms, labour intensity for the families (mainly
the women, children and old persons), since the
men try to find work in cities or other countries
(A Social and Demographical Aspects in Rural Ar-
eas of Carpathians and Precarpathians).

Transformation processes in the Western Ukraine — Concepts for a sustainable land use



Importance for nature conservation

The traditional pastured landscapes are character-
ised by a high structural and species diversity, es-
pecially of species of grassland and ecotones be-
tween grassland and forests (AssSMANN & FALKE
1997; HUPPE 1997; LEDERBOGEN et al. 2004;
L1 Evaluation of the Nature Conservation Value of
Habitat Types in the Cultural Landscape of the Up-
per Dnister Basin). The co-evolution of landscapes
and grazing systems since the Ice Ages in Europe
led to a strong dependence of species on semi-
open landscapes. A significant ratio of European
biodiversity depends on, or is indirectly promoted
by pasturing.

Mosaic cycles produce landscape patterns in
space and time. Edges and niches provide habi-
tats for a high number of species.

The free roaming herds and flocks provide
open and semi-open landscapes for species of
forests and open grass land, for “migratory” spe-
cies, for ecotone “users” and for species living in
dynamic habitats (mosaic cycle).

Species of open habitats in the cultural land-
scape immigrated with the expansion of hus-

«

bandry systems and farming from Asia Minor to
Central and West Europe. Another part of open
land species use pastured complexes as secondary
habitats for dynamic ecosystems which got lost in
modern landscapes, e.g. dynamic river systems
(TiscHLER 1965, 1980; E3 Changes in European
River Landscapes). Many of these species and hab-
itats are endangered by intensification and segre-
gation in modern landscapes (Fig. 1; BEINLICH &
KLEIN 1995; RIECKEN et al. 1994). Intensification
and abandonment are the major negative impact
factors on grasshoppers (Saltatoria) in Germany
(Maas et al. 2002). Vascular plants of open nu-
trient poor habitats are much higher endangered,

Development tendencies

The Ukraine will not be decoupled from the de-
velopment in the EU and the world market condi-
tions. Europe has faced dramatic changes in land
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than the average (KorRNECK et al. 1998; LEDER-
BOGEN et al. 2004; STOCKLIN et al. 2000).

Traditional grazing systems, especially those
with middle and long distance migration (trans-
humance) have important functions as dispersal
vectors for light and heat radiation demanding
species. BONN & PoscHLOD (1998a) and FisSCHER
et al. (1996) documented long distance dispersal
of Saltatoria and diaspores of vascular plants
by marked sheep. The net of the livestock drive
routes provides, in addition to the active trans-
port, migration corridors for open land species.
The importance of secondary open habitats is re-
flected in the targets of nature conservation in
Europe. They are listed e.g. in the German Na-
ture conservation law (RIECKEN 2002) or target
ecosystems of England (ENGLISH NATURE 2006).
Overlaying the national conservation activi-
ties, the European Habitat Directive has listed a
number of open and semi open habitats in An-
nex 1 (SsYMANK et al. 1998).
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Fig.1: Importance of open and semi open habitats for bio-
diversity protection exemplified with data from Bavaria:
the majority of species listed in the red data book are spe-
cies of open and semi open habitats (adopted from LEDER-
BOGEN et al. 2004).

use since 1850, parallel to the industrial revolution.
The driving force was the introduction of indus-
trial fertiliser and agro techniques. After the 2nd

Agricultural Dominated Landscapes
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World War, the speed of changes increased by opti-
misation of the production conditions: large land
consolidation programmes, complex melioration,
use of pesticides in nearly 100 % of the arable land,
stalk stabiliser to increase the wheat production
area and new corn breeds to increase the corn
yield per km?, both resulting in more narrow rota-
tion systems. This development was supported in
the states of the former East Block by the organi-
sation of large collectives (VOIGTLANDER et al.
2001) and a much higher regional specialisation,
which often neglected the site differentiation and
site complexes in the target regions for specialisa-
tion (2 Effects of Transformation Processes in Crop
Cultivation). After the foundation of the EU and
development of the common agro-policy, instru-
ments for market control were implemented lead-
ing on the one side to further intensification, on
the other side to increasing abandonment of mar-
ginal zones (DOSCH & BECKMANN 1999; LOSCH &
DoscH 1997). The stronger state influence in the
former East Block states and their campaign re-
sults in the marginal zones of these states to ec-
ological and economic senseless intensification
programmes in mountain zones, e.g. the increase
of arable land and intensive meadows in the Thii-
ringer Wald in East Germany or the intensive cat-
tle production in parts of the Tatra high plateau.
In parts of the EU states the traditional structures
nearly got lost. HOCHTL & LEHRINGER (2005)
documented this situation clearly with an exam-
ple in the Italian Alps showing the decrease of
these structures. This development is ongoing.

Fig.2 shows the development of farm sizes on
the example of Germany. A decreasing number
of small to medium-sized farms is clearly visible.
The most notable decrease accounted for farm
sizes of less than 5ha. Only farms with more than
50 ha showed an increase. The total number of ag-
ricultural farms went down by more than a third
in Germany over a course of only 13 years (1999:
653,360; 2003: 412,300).

The comparison of EU and non EU states in
Europe documents the dependence of farm size
on the time of affiliation to the EU (Fig. 3).

In the foundation members of the EU, Germany
and France, only 25% of the farms are smaller

than 5ha, in Spain, Portugal and Poland more
than 50 %, and in Slovakia and Romania more
than 90 %. Reverse is the situation for farms with
more than 50 ha: In Germany 20.3 %, in France
32.9%, in Spain 8.7 % and in Portugal 2.7 %. In
Poland only 0.8 % are larger than 50 ha.
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Fig.2: Development of the farm numbers in Germany
between 1990 and 2003, differentiated in farm size classes
(source: EUROSTAT 2005)
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Fig.3: Percentage of farm size classes 2003 in different
countries of Europe. D: Germany; F: France, E: Spain, P: Por-
tugal, PL: Poland, SL: Republic of Slovakia, RO: Romania
(Source: EUROSTAT 2005); UA: Ukraine (DERZHKOMITET
STATYSTYKY UKRAYNY 2004)

The EU candidate Slovakia has 3.3 %, similar to
Portugal and in Romania farms larger than 50 ha
are negligible (0.3 %). Interesting is the fact, that
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the structure in the Ukraine is similar to the EU
founding members.

Comparable to Germany, the large farms concen-
trate in the lowlands, the medium sized and small
ones in the mountain zones. This is well repre-
sented in the agro-ecological zonation and in the
gradient of the study areas (€2 Scaled Agro-ecolog-
ical Classification of the Ukraine).

The data allow a high plausible prognosis for
the development in future member states like Ro-
mania or Bulgaria. It is also to foresee, that this de-
velopment will face, perhaps with postponement,
also the non EU states in Europe. The small and
medium sized farms will run out, their farmland
will either be allocated to the large farms or will
be abandoned or re-forested (see e.g. Luick 1997;
MATTERN et al. 1992). In the Ukraine a modern
farm structure is represented in the plains, that
means, the development prognosis is targeted to
the mountain region and to the foothills. This devel-
opment has significant impacts on the rural popu-
lation and the employment structure. The number
of employed in the agricultural sector will drama-
tically decrease, following the European trend.
Fig. 4 compares in different states the percentage
of employed of the total population in the agro
sector compared with non agriculture sectors.

In the foundation members of the EU, less than
2% of the population are employed in the agri-
cultural sector. The percentage is higher in the
younger member states, with Poland at the top
with 5.73 %. Significantly different but similar to
Ukraine is the situation in Romania with 12.4 % in
the agro sector. With increasing interaction with
the EU, dramatic changes can be expected, not

Perspectives

It can be expected, that the past and ongoing trans-
formation processes of the older and younger EU
member states will occur also in the non EU states
of Europe. After a period of apparent stagnation
the speed will be even higher since the differences
in the economic standard to the neighbour states
is extreme. That underlines the necessity for solid
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only for the agricultural production systems and
the population but also in the following process
for the landscape structure, the settlements and
nature conservation. These changes can be docu-
mented in the model communities: at those with
good infrastructure access and labour alternatives,
the involvement in agriculture is decreasing. That
means, the national average is highly differenti-
ated. In the Ukraine, the farm structure is similar
to EU states, the ratio of employed in the agricul-
tural sector is similar to Romania. It can be docu-
mented in the model communities, that the ratio
of employed in the agro-sectors currently depends
more on the alternatives and infrastructure qual-
ity than on soil quality and farm structure.
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Fig.4: Percentage of the total population employed in the
agricultural sector (2003). D: Germany; F: France, E: Spain,
P: Portugal, PL: Poland, SL: Republic of Slovakia, RO: Ro-
mania (Source: EUROSTAT 2005); UA: Ukraine (DERZHKO-
MITET STATYSTYKY UKRAYNY 2004)

analysis and prognosis and convincing concepts.
The development will be, and should be, different
in the different agro ecological zones:

In the Black Soil Region of the Podolian Plate,
the large farm structure allows a fast implementa-
tion of new modern agro techniques and mecha-
nisation. At risk are the soils, since they are sensi-
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tive for degradation (£ Soil Erosion: Possibilities
for Soil Protection).

In the Precarpathians with good infrastructure
and labour alternatives there will be segregation
depending on the land suitability for farming.

The two extremes of the mountain zone are
documented in the old EU states. The structure
may change to larger farm units and more exten-
sive production systems or agriculture will disap-
pear (see Val Grand National Park in the Italian
Alps, HOCHTL & LEHRINGER 2005). European ex-

perience also shows, that in these regions active
support of alternatives is necessary: tourism and
recreation, traditional crafts, local food process-
ing and direct marketing, local products with a
regional brand.

In detail, the perspectives for model com-
munities in the gradient from the agriculturally
advantaged lowland to the disadvantaged inner
mountain region are developed and discussed
at [ Scaled Agro-ecological Classification of the
Ukraine.
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Changes in European River Landscapes

R. Nobis

Abstract / Anoranis

HaneBHO HeMa TaKoOro iHIIOTO €/l1eMeHTY JaH[-
madTy, AKUL 61 MifjIAraB TaKOMY aHTPOIIOTEH-
HOMY HaBaHTa)XEHHIO, AK PiKI, 3aI/IaBHi TyKM Ta
micu. Perynapai Mopgonoriuni sMiHuM 3armaBHIX
JIyK AK pe3esbTaT HecTabimbHOro piBHA BOJM Iie-
PEIIKO/PKAIOTh BUKOPUCTAHHIO 3aIl/IaB AK LIJIA-
XiB CIIONTy4eHHs, HOOYIOBI CTpaTerivyHo Ba>KiIM-
BUX TPAaHCHOPTHMX PO3B’A30K, 3aJy4CHHIO IIJIO-
[IOYMX 3AIUIABHUX I'PYHTIB /I CiTbCHKOTO IOC-
nofgapcTaa. AXX Tak Mi3HO, AK [0 CepefiHiX BiKiB,
BTPy4YaHHS B IMHAMIKY PidOK Majo MexXi i Toso-
BHi 3MiHM 3BOJU/INCSA SO OCYIIEHHA 3aIlIaB i BU-
pyOxm miciB. OpHax 006CAT i KiNbKicTb 3MiH 306i/1b-
IWINCA 3 TOYAaTKOM IIPOMMCIIOBOI PEBOJIONI.
Llini rigporexHiyHMX poOIT OY/IM TOIOBHO TaKi:

> OTPMMAaHHSA [OTiJHMX 3eMe/lb I CilIbCbKOTO
TOCIIOJApCTBa,

> o6BaTyBaHHs PiYOK K 3aXJCT Bifj Hemepegoady-
BaHUX IIOBEHeEI,
BUKOPUCTAHHA piunina B TPAaHCIIOPTHUX Ii/IAX,
no6y1103a TifipOeNneKTPOCTAHL I,

Introduction

Nearly no other type of landscape is subject to so
much of human influence like the rivers and their
floodplains. The regular morphological change
of the floodplain meadows as a result of chang-
ing water levels resisted the use of floodplains as
transport road, settlement of strategically impor-
tant crossings and agricultural usage of the nu-
tritious floodplain soil. Until late into the middle
ages, interventions into the dynamics of rivers had
limits and the main changes were restricted to a
usage of the floodplain for drainage and clearance

> YTBOPEHHS CTaBKiB fIK pesepByapiB i1 HAKO-

OMYeHHS i OYNIIeHHS TUTHOI BOIN.

ITopymena gunaMika Tedii pidok BXKe Mae Jja-
JIEKOCSDKHI pe3ynbTaTh g CTPYKTYPU B3a€EMUH
MiX piukoro i 3amnmaBor. Ha fopaTok, nportumno-
BeHeBe 00Ba/TyBaHHs 3aXOIMIO BeMKI IUIOL] 3a-
10 €:1:17 8

OnucyroTbcsa TUNM i HACAIAKM BTPY4YaHHA B
Pery/lIboBaHi piuKM i HOPIBHIOETHCA CTAH PiuOK B
pisHux kpainax €spomn. CrenianbHO 06’ €KTOM
TOCTifKeHHA OyIM BIUIMBU PeTyTIOBaHHA Ha
npupopHi 6ioTonm pivok Ta ix 3armraB. 30imb-
IIeHHs KiNbKOCTI KaracTpo(idHMX MOBeHeil B
OCTaHHI eCATUIITTA CIIOCTEPIra€ThbcsA Ha PisHMX
piv¥Kax fK HaC/IifIOK IOAA/NIbIIOTO 3MEHIIEHH 3a-
IIJIABHOL TEPUTOPII Ta BUIIPAM/IEHHS PyC/Ia PidOK
Ta ix gornusiB. Kifbka MpoexTiB Ana peHaTypa-
nisanil piYHMX [AiNAHOK Ha BeMMKUX pikax €B-
POII IeMOHCTPYIOTD IIAHC A OiNbII IPUPOS-
HOTO PO3BUTKY PiYOK Yy MaitOy THbOMY.

of woods. The amount and number of changes,
however, have increased since the beginning of
mechanisation. The aims of hydro-construction
were mainly:

gaining agriculturally usable land;

diking against unplanned events of flooding;
opening the riverbed for transport;

usage of waterpower;

vV vV vV VvV V

resources for storing and purification of drinking
water.
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The interventions into the course of the river
consisted of the construction of a main channel
with as few loops as possible by means of straight-
ening, relocation of the riverbed or unification of
several arms. The riverbed was stabilised and en-
hanced at the bank and usually also at the sole to
prevent changes of the course of the river (Zun-
DEL 1997). Other very substantial interventions
into the dynamics of the river are the installa-
tion of cross-river-constructions like barrages or
water power plants, which interrupt the down-
stream transport of material. Furthermore, mate-
rial which had already been deposited is regularly
removed from the bed of navigable rivers. The
lacking dynamics of the river course have already
had far reaching results for the structure of inter-
action between river and floodplain. Additionally,
the floodplain areas are subjected to the diking off
of large tracts of land.

The constructional consolidation of river sys-
tems was motivated furthermore by the idea of
controlling the nature and of ordering a system,
which seemed chaotic. River Mur in its natural
state for example was called a degenerated river
before the reconstruction of the riverbed (SCHNEI-
DER-JACOBY 1996). Tulla, a hydro-construction
engineer, formulated the aim of the construction
works for consolidation as follows: “Generally, the
rivers and streams of a cultivated country should
be channels and the course of the waters should
be in the hands of the inhabitants (TurLa 1822)”

This view, however, prevented an understand-
ing of the often very complex system of rivers and
floodplain meadows and forests and also an un-
derstanding of the lasting results of the interven-
tions.

Types and results of interventions to regulate rivers

The wealth of species, which is typical for a flood-
plain, results from the extraordinary variety of lo-
cations and the constantly developing dynamics
of time and space. The river is linked to the flood-
plain via changes of the level of the ground water.
If the water level exceeds the level of the river-
bed, the floodplain is flooded by streaming sur-
face water, with sedimentation and erosion going
on in the same way as in the riverbed. These proc-
esses differ depending on the existing topography
of the surfaces, the distance to the riverbed or the
duration of the flooding and the speed of the cur-
rents. Depending on the type of the deposited ma-
terial, sedimentation processes can create highly
productive locations. The riverbed is constantly
moving, thus creating new structures of differ-
ent kinds: e.g. gravel banks, bayous, pools, bluffs.
While these structures change their character
during the course of succession, they are created
anew at other places at irregularly reoccurring in-
tervals. In total, a spatial and temporal coexist-
ence of different structures is the result; structures,
which are furthermore differentiated by their dis-

tance to the water level. Small differences in sur-
face height can thus have great influence on the
development of seemingly equal locations.

This system is disturbed by the interventions
mentioned above. The construction of dikes close
to the bank leads to an increased erosion of the
remaining floodplain. Hollowing of the river sole
and a sinking of the ground water level are the re-
sults. With that, the floodplain is hydrologically
separated from the river; the manifold interac-
tions are interrupted. At the river Rhine for ex-
ample, the changes in ground water level shrank
from 2-4m to a few cm or dm after the improve-
ment. 60-80% of the diked off floodplain lost
the contact to the ground water level with that.
Where the connection is still existing, flooding
via ground water or bank filtrate occurs; however,
the entry of sediment into the floodplain is lack-
ing and with that the organic and inorganic fer-
tilisation. Peripheral waters and standing flood-
plain waters are cut off from the regime of flood-
ing. The result is an accelerated landing process
without the creation of new structures.

Transformation processes in the Western Ukraine — Concepts for a sustainable land use
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Fig.1: Most European rivers are diked at the river bank leaving no floodplain like this section of a Dnister tributary in the

Precarpathians

The remaining river, often consisting of not
more than the riverbed (Fig.1), is subjected to
further manipulation. To guarantee constant nav-
igability, a course of the river is necessary, which
does not change anymore and which offers a con-
stant water level. After the artificial straightening
of the river, banks and sole are fortified to pre-
vent changes of direction of the river. With that
the typical change of erosion and sedimentation
processes of a floodplain is interrupted. Once the
erosion of the banks and floodplains is stopped,
it can only happen at the sole of the river. On the
other hand, fine sediment is no longer depos-
ited, if the floodplains are missing and the flow-
ing speed is high. Groynes and approach piers
secure an even navigation channel even in peri-
ods of little water. Islands, sand and gravel banks,
if obstructing the navigation, are removed; new
structures cannot form because of the high flow-
ing speed of the water.

In the 20th century, the pressure to utilise
the floodplain increased because of an increas-
ing population and new or improved techniques

for the regulation of rivers. The result was a more
intense reshaping and redesigning of river land-
scapes with a parallel loss of variety of locations
(ScHONBACK et al.1997). An increasing expansion
of the settlement and infrastructure development
reduced the rest of the floodplain constantly. The
drainage of waste water into the river, the draw-
ing of water from the river for industrial use and
as cooling water changed the water’s quality and
temperature. Cross river constructions for dam-
ming, which have existed since the 20th century,
have been developed further and have grown in
dimension (CusHING 1995). Apart from the se-
curing of navigability they serve for drinking
water reservoirs and for energy production. Be-
cause of the damming, the character of the water
changes from flowing towards stagnant. If dam-
ming and lowering of the ground water level oc-
cur at the same time because of drainage or use of
ground water, a disconnection of the river from
the ground water can be the result, because dam-
ming increases the density of the riverbed and re-
stricts the exchange with the ground water with

Changes in European River landscapes
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that. Furthermore, the quality of the drinking wa-
ter worsens because of occurring reduction proc-
esses. A simulation of the natural dynamics by
system of management is causing high costs and
cannot reach the integration of peripheral waters
into the dynamics (SCHONBACK et al.1997).
Changes of the water level in the dammed up
region are reduced to a minimum (GERKEN 1988).
Cross-river-constructions prevent a continuous
transport of debris and fine grain material down
the river (SCHONBACK et al. 1997). Sediment in
the region behind the dam has to be cleared reg-
ularly, at the same time this material is missing
for sedimentation processes and for fertilisation
of the floodplain. In the bank region of dammed
waters fine grain material is deposited because
of the reduced speed of the current to an extent,
which is normally found in the lower reaches
(ScHONBACK et al. 1997). The oxygen regime and
the content of organic material change above and
below the dam (GAMERITH et al. 1999). Below the
barrages the river deepens its bed if more by sole
erosion with the result of further lowering of the
ground water level (FRIEDRICH & SCHEUERLEIN
1997). In total, the extent of effects of cross-river-
constructions is wider than with any other hydro-
construction measure. To use the example of the

upper Rhine again, the river lost 15 % of its flood-
plains because of straightening, but a further 65 %
because of barrages (BACHMANN-ERDT 1994).

The mentioned effects are valid for nearly all
the rivers of Europe (Tab.1). While interventions
in favour of a guarantee of navigability are pre-
dominant in Western and Central Europe (apart
from the high losses of floodplain), the use of wa-
terpower as energy is dominating in Northern
and Eastern Europe.

Recently many of the still natural or nearly
natural river sectors of different rivers are endan-
gered by the construction of new dams and water
power plants (FRIEDRICH & SCHEUERLEIN 1997;
SCHNEIDER-JACOBY & ERN 1990). For example, a
further use of the potential of hydro electric power
of the river Danube is planned (SCHONBACK et al.
1997), plans for River Drau include 6 more hydro
electric power plants and numerous weirs and the
remaining floodplains at the river Save are under
threat because of the construction of hydro elec-
tric power plants, too. The floodplains of The Dan-
ube-March-Thaya system are endangered by new
channel and dike constructions (GRANER 1991),
the planned improvement of the lower Saale for
navigability, including weirs and cutting of mean-
ders is not uncommon (Rode 2001).

Tab.1: List of European rivers and their main interventions; Literature sources: BACHMANN-ERDT 1994; BERG & FELTGEN
2003; CUSHING 1995; FRIEDRICH & SCHEUERLEIN 1997; GAMERITH 1999; http://www.wikipedia.de; KLimo & HAGER 2000;
RODE 2001; SCHNEIDER-JACOBY 1996; SCHNEIDER-JACOBY & ERN 1990; SCHONBACK et al. 1997; ZUNDEL 1997.

Length Share of
River catchment area Intervening measures floodplain
drainage per year loss
Austria: from 1750 onwards improvement against floods and for navigation;
1861-1900 regulation, cuttings through meanders; from 1950 onwards construc-
tion of 13 barrages and 9 water power plants (free flow reduced from 3,670 km
2,888km -73%
Danube ) to 80km) . .
817,000 km . X i in Austria
Slovakian Rep.: from 1850 onwards construction of dikes;
Hydro electric power plants
Romania: “Iron Gate”, further barrages
March 358 km regulation ( straightening, fortification of banks, diking) - finished at the end of
Thaya 285km the 1980s
. il after approx. 1850 de-forestation, diking, melioration/drainage; 1875-1894 im- _00%

provement of the river Mur; construction of 17 hydro electric power plants

Transformation processes in the Western Ukraine — Concepts for a sustainable land use



River

Drava

Tisza

Save

Rhine

Elbe

Saale

Rhone
Volga
Ural

Don

Ukraine

Romania

Poland

Czech

Republic

Nether-
lands

Norway

Sweden

Length
catchment area
drainage per year

749km
11,828 km?

1,308 km
146,500 km*

917km
95,719 km?
53,15 billion m*a

1,320km
198,735km*

148,268 km?
27,7 billion m*/a

24,078 km*

812km
3,700 km
2,534km

1,870 km

continuation of Tab. 1

Intervening measures

cutting through 62 meanders, reduction of the length of the river course by

60 %; 1970-1990 construction of 5 hydro electric power plants (floodplain forest
completely lost)

from 1300 onwards draining of the floodplains (resulting in steppe landscape —
Pussta); after 1846 rebuilding of the river, shortening by 482 km within 40 years,
construction of 4,500 km dikes

0 settlement, clearing/deforestation with features of erosion; after 700 use for
grazing/pasture; after 1960 program “Save 2000” ( forest clearing, drainage, con-
struction of dikes, use as arable land, construction of 39 dams)

1809-1876 straightening of the riverbed, reduction of river length by 81 km;

1928-1959 construction of a canal at the upper Rhine, removing most of the
water from the river; after 1977 construction of several dam constructions

1100 construction of wall structures; until 1960 construction, strengthening and
heightening of dikes; 1915-1990 diking of tributaries and movement of mouth
to gain more incline; after km 97 the river Elbe is nearly completely diked

after 981 the river was made navigable; after 14th century the course was more in-
tensively regulated; after 1930 channel formation and construction of reservoirs

after 18th century regulation; 1980 construction of 4 dams
large reservoirs, drying out soil

mainly natural, floodplain up to 35km wide

70 % of floodplain is forest

Hydro electric power stations, dams, dikes, straightening, drainage flatlands
without natural floodplain structures

880,000 ha floodplain, of which 419,000 at the Danube

after 16th century hydro-construction and melioration

since Roman times clearing of forest; 1200-1300 all rivers diked in and flood-
plains without dynamics of floods

more than 700 dam structures

125 large water power plants
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Share of
floodplain
loss

-95%

60,000 ha
remained

—87%

—86 %,
in the
east
-80%

floodplain
forest
=97 %
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Influence of the regulation on habitat types of river landscapes

Today, there is no completely natural river system
in Europe anymore. Only individual elements of
floodplain or some river districts can be qualified
as close to natural. The only river, which is com-
pletely without constructions, is the Tagliamento
(FRIEDRICH & SCHEUERLEIN 1997). The Lech in
Tyrol is the only natural river with tributaries in
the Alps; in Sweden only three rivers are not regu-
lated. The largest floodplains outside Russia have
remained in Poland at the Biebrza. In central Eu-
rope, the floodplains of the Danube-March-Thaya
system are the largest interconnected floodplain
landscape. With its size of 11,500 ha and despite
limited flood dynamics (because of regulation
and intensified use) it is unique when compared
to other remaining floodplain landscapes, as the
connections between river and floodplain are
largely close to natural (GAMERITH 1999). After
an end of the intensive economic use a fast res-
toration of natural situations would be possible
(ScHONBACK et al. 1997). Well preserved flood-
plains can also be found at rivers which have
served as political borders for a longer period of
time or during the time of improvement. Exam-
ples for that are rivers Mur, Drava and Save. For
the last one, an improvement was additionally
prevented by technical limitation of changing the
respective river sectors, so that today large, mainly
natural floodplain forests can still be found (Scu-
NEIDER-JACOBY & ERN 1990).

At other places, only relicts of floodplains or
floodplains with disturbed dynamics can be found.
In Austria, for example, only 4% of all water
courses are still natural. The planned natural park
in the Danube-March-Thaya floodplain just about
reaches the minimum surface area for national
parks. In the same way, floodplain forest as typi-
cal form of vegetation on floodplains exists only
as relict. In Hungary, a total of 1,500 ha have re-
mained of originally 2.3 million ha. At the Dnipro,
213,000 ha floodplain forest has been lost because
of the damming. At the river March in the Czech
Republic, 6,000 ha have remained, at the Slovak
part of the river only 173 ha floodplain forest have
remained with a connection to the river’s dynam-

ics. Of the floodplain forests at the Austrian Dan-
ube, only 20 % can be evaluated as natural or close
to natural. In other countries, too, floodplain for-
ests exist (Netherlands e.g. 2,500 ha), but they are
very much changed in terms of location and va-
riety of species. If the floodplain forests are cut
off the river’s dynamics, they retain their charac-
ter for a long time, if they are not changed by for-
estry. A survival is, however, only possible, if the
natural flood dynamics can be reactivated. Even
bayous vanish out of the old floodplain only after
120 years of landing process. The remaining flood-
plain forests are changed by forestry. The loss of
the annual fertilisation by sedimentation proc-
esses of the floods reduces the potential of growth
of the trees and they are replaced by fast growing
species, like hybrid poplar (GERKEN 1988).

The formerly high variety at the location is
today limited because of the strict division into
flood-free floodplain, backwater floodplain and
regularly flooded floodplain. The latter are in
close proximity to the river, as the lowering of
the ground water level as a result of river regula-
tion and other measures have reduced the likeli-
hood of floods. The result is a change in the sur-
face shares of the river side populations. The share
of the hardwood forest increases (SCHONBACK et
al. 1997). In the same way, there is a reduction of
wet meadows as a location for rare and endan-
gered red-list species to be noted. Many special
locations e.g. bank and pioneer populations as
well as the periodically water bearing sluices and
pools are completely lost. While the diked out
floodplain dries out because of the disconnection
to the ground water, dry zones or especially spe-
cies-rich areas of gradual change are missing in
these floodplains of reduced size and higher cur-
rent speeds in case of flood. Reservoirs and pol-
ders, which are flooded after years without flood
in case of extreme situations, mean a great loss of
animal and plant species, too, and do not allow
a development of populations typical for flood-
plains. Finally, the spreading of species is limited,
too, because both, the river and the floodplain are
no longer passable to them (GERKEN 1988).

Transformation processes in the Western Ukraine — Concepts for a sustainable land use



Flood

A main aim of the centuries of regulation of rivers
was the limitation and control of flood events. In
the last years, however, the tendency towards in-
creasingly strong floods could be observed. Rea-
sons for that are mainly to be found in the results
of the regulating measures.

As described above, the frequency of floods has
decreased because of the lowered ground water
levels. At the river Tisza e.g. the low water level
was lowered by 2-2.5m, at the same time the high
water level rose by 2.5-3.5m because of the nar-
rowed draining profile caused by the dike con-
structions. An intensive use for agriculture and
forestry as well as the extension of settlements
and infrastructure has led to an increasing loss of
flooded floodplain area. For the river Elbe alone
the loss of retention volume is guessed at 2.16 bil-
lion m®.

The straightening has resulted in substantial
shortening of the water course; the water has a
higher current speed within a shorter distance
(BACHMANN-ERDT 1994). The time a flood wave

Re-naturation

The damage of the summer 2002 Elbe and Dan-
ube flood amounted to about 18.5 billion Euros
(BERG & FELTGEN 2003). Although the effects of
a too strong river improvement are known and a
limitation of damage in case of future floods of
such a dimension can only be gained by conse-
quent developments following the flood showed
the limits of effective re-naturation. An improved
permeability of the draining profile of the tribu-
taries of the river Elbe can limit damage locally,
but might aggravate the flood situation in the
main water course and should not be understood
as a means of re-naturation. Another catastrophic
flood in spring 2006 supported this theory. In the
long perspective, the amount of potential reten-
tion areas is limited and the costs for a change
of usage are high, because settlement and infra-
structure development can not be undone. Low-
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needs to move down e.g. river Rhine has been
halved (BERG & FELTGEN 2003). As an effect, the
flood waves of main water courses and tributary
courses are no longer staggered but simultaneous
and the flood situation is increased.

A third aspect in the increasing power of flood
events is to be found in the higher amount of sur-
face water drainage within a catchment area af-
ter a precipitation. Reasons for that must be seen
in the increasingly sealed surfaces, land re-alloca-
tion with drainage channels etc., intensive or lo-
cally inappropriate use of the land (BACHMANN-
ERrDT 1994).

Because of that, flood events are more inten-
sively influenced by weather situations than they
used to be, which in turn show increasing inten-
sities of extremes because of the changing climate.
In total, it can be balanced, that manifold meas-
ures for flood protection have rather aggravated
the flood events and that a total control by tech-
nical solutions is not possible.

ering the flood of river Rhine at Cologne by just
6 cm would mean the creation of retention areas
upriver with a volume of 100 million m? costs for
such a project amounting to 500-2,500 million
Euros (BERG & FELTGEN 2003). As the retention
areas are usually established as reservoirs or pol-
ders with inlet and outlet constructions, this can-
not be viewed as real re-naturation. Such re-na-
turation can only be gained, if the natural dynam-
ics of water level changes in river and floodplain
are re-established and erosion and sedimentation
create new morphological structures (KLimo &
HAGER 2000).

Against this aim, however, there is a multi-
tude of interests in navigation, traffic planning,
flood prevention, land use or administration, as
their borders differ from those of the catchment
area. The EU-water-guideline is a first step to cre-

Changes in European River landscapes
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ate structures for a holistic view. For river Weser,
a concept has been developed, how a river land-
scape can reconcile usage and closeness to nature
for a complete catchment area. The realisation of
this concept seems to be impossible at the mo-
ment, due to a number of reasons. Apart from the
difficult coordination of all politically involved
decision makers and at times massive conflicts of
interests of the different users, the costs are the
main obstacle (ZUNDEL 1997).

So projects for re-naturation are limited to
river sectors of small area and usually only a part
of the original dynamics can be re-activated. Ei-
ther the regulation of the river is irreversible or
the effects of water level dynamics on surround-
ing areas have to be prevented. Therefore, techni-
cal means are used for the re-naturation to gain
greater control instead of a removal of the con-
structions. A local lowering of dikes can re-acti-
vate the dynamics, but in case of flood the flood-
plain is not flooded in a substantial area and with
the normal, natural currents. The share of stand-
ing or only slowly flowing areas increases.

At navigable rivers, re-naturation concerns
mainly the floodplain and less the river itself. The

major share of re-naturation projects thus con-
centrates on smaller water courses, where there
are no conflicts with shipping interests. At larger
rivers there exist for example the following re-na-
turation measures:

> Danube: At “Regelsbrunner Au” the connection
of floodplain waters by means of lowering dikes
and artificial supply of debris below the dams to
stabilise natural dynamics (GAMERITH 1999);

> Rhine: see Danube (SCHNEIDER-JACOBY 1996);

> Elbe: project central Elbe - 5,600 ha flooding area
are protected and developed (BERG & FELTGEN
2003);

> Maas and other rivers in the Netherlands: mod-
eling a natural floodplain morphology including
the development of a semi-open floodplain-typi-
cal vegetation by grazing of wild animals;

> Saale: construction of fish stairs, improvement
of permeability in case of flood, connection of
floodplain waters to the water level changes, in
individual cases back-movement of dikes, re-
construction of cross river constructions to al-
low better debris and sediment transport, gain of
ca. 700 ha retention area (RoDE 2001).

Transformation processes in the Western Ukraine — Concepts for a sustainable land use
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Geologic and Geomorphologic Overview of the

Upper Dnister Basin

M. Huhmann and H. Briickner

Abstract / Anoramis

Perion 6aceitny Bepxuporo [uicTpa, 1m0 3Haxo-
IUTbCA B 3axifHiil YkpaiHi, MOXXHa IOAIINTY Ha
Tpu OCHOBHI nanpmadTHi oguunii: Kapmarcoki
ropu, IlepepkapnarckpKy piBHUHY i Ilofinbcbky
Bucounny. Takoro popy nozin 6asyerbcs Ha Bifi-
MIHHOCTSIX y reosioriuHiit Oynosi pyHmpamMeHTy Ta
iforo reHesucy. 3aBIAKM IIbOMY TaKOXK 3HAYHO
3MIHIOIOTBCsI TeOMOP(]OIOTiuHI XapaKTePUCTUKIA.
[lopminbcbka BMCOYMHA, IO 3ajiMa€ MiBHIYHY
JacTuHy 6aceliny JIHicTpa, € 4acTMHOIO YKpaiH-
CBKOT'O KpUCTa/liyHOro muTa. Bin cknagaerbes 3
KiZIbKOX 67IOKIB, 1[0 3HAJIIIO CBOE BUPAXEHHS
B JIETKO XBWIACTIV NPUIHATIN piBHMHI 3 I/IN-
00KO Bpi3aHMMMU PiYKOBMMMU HOJMHAMU, SIK OT
JinicTpoBchbKuMit KaHbOH. Ha moBHY mpoTuBary
1[bOMY Ha HiBAHI copMyBaBcA MOIOLUIL Tpe-
TuHHU noAac Kapmar - rip anbmilicbKoro TuIy.
TexToHIYHI IifiHECEHH, TEKTOHIYHI TOKPUBM Ta

Introduction

The division of the landscapes into the three ma-
jor parts Carpathian Mountains, Precarpathians
and Podolian Plate is based on the geological set-
tings of the Upper Dnister Basin (FRIEDLEIN 1993;
LA Natural Geoecosystems of the Upper Dnister Ba-

PO3YIEHYBaHHA PO3TOMaMy BU3HAYM/IN HAJ3BI-
JajiHe piSHOMAHITTs reoMOp(OIOriuHOI OyLOBMI.
PisnomawnitHi reomopdosoriqni sBuINa BUKIN-
KaHi BUBITPIOBAaHHAM, €PO3ifiHMM, IpaBiTanii-
HUMM, @ TAKOXX II7I€ICTOI€eHOBYMM ITIALliaTbHUMM
Ta HepUIAALiaTbHUMY TIpollecaMu. TpeTio maHz-
madTHy ogmuuuo bB]I penpesenrye Ilepenkap-
narTs, AKe 3HaxoguTbca Mk Kapmatamn i ITo-
IiNbCbKOIO BICOYMHOIO, OPOTeHe30M II0B’A3aHe 3
Kapnarcpkumu ropamu. BopoioBx TpeTHMHHOTO
IIePiofly T€OCUHK/TiHa/Ib HAIIOBHIOBA/IACs Pi3HOTO
pony BifiK/lagaMu, mepul 3a Bce MosnacamMu. Map-
riHa/IbHi TEKTOHIYHI MiJHECEHHA CYy4aCHOI Ieoso-
TiYHOI eNoXy CHPUYVMHI/IY He3HaYHEe PO3YIEHY-
BaHHA HM30BMHM Ha ITOJIOTi MEXXMPId4dA i IMPOKi
momvun. i Tpu Bigminzi nangmadTHi opmnHMIi
00’eHaHI CIIJIBHUM €IeMEHTOM — TEYi€l0 PiKu
Iuictep (HUHMANN et al. 2004).

sin). The extensions of the landscape follow the
shape of the geological borderlines from north-
west to southeast (Fig. 1). Therefore, the genesis
of the geomorphological characteristics of these
three regions varies significantly (Fig. 2).

Geology and geomorphology of the Podolian Plate

The oldest geological structures occur in the crys-
talline basement of the Podolian Plate. For the
most part made up of gneiss and granite, the bed-
rock is a part of the Ukrainian shield which be-
longs to the Precambrian craton of Fennosarma-

tia (DOLGINOV & KROPACHEV 1994). Two billion
years ago, at the end of the Karelian orogeny, the
development of the shield had been completed
and a period of tectonical inactivity started. With
the beginning of the Palaeozoic Era 570 Mio. years
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ago, the stage of rest was interrupted by several
short periods of tectonic activity. By the beginning
of the Mesozoic Era, these movements had led to
a separation of the Ukrainian shield into five pla-
teaus (block faults) with the Bug-Podolian Block
on the territory of Western Ukraine (KHAIN 1985).
Despite different tectonic movements, the region
was smoothed again. As a consequence, several
widespread marine inundations occurred during
the Silurian, Devonian, Cretaceous and Tertiary
(Fig.1). Up to 3km thick packages of limestones
and sandstones remained as a legacy of these geo-
logical processes (ZIMM & MARKUSE 1984).
During Tertiary, the Podolian Plate was lifted
up again as an effect of the Alpine orogenic move-
ment. Within the same period, the existing rivers

showed a strong incision which finally led to the
formation of deep valleys like the Dnister Canyon.
Different elevation levels of the block faults caused
a slight tilting of the basement and the overlying
rocks towards south so that the layers descend un-
der the molasse of the Precarpathians. The Mio-
cene surface layers ran as an unconformity in ap-
proximately horizontal strata cutting the under-
lying layers, levelling the relief into a gentle and
slightly undulated elevated plain (Fig.3). In the
course of the glacial during the Quaternary stages,
the area of Podolia was within the range of the
periglacial climate. During this period, the sur-
face was covered by loess with an average thick-
ness of 3to 6m, and a maximum of 20m (NEEF
1974).
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Fig.1: General geological map of the Western Ukraine
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From a geomorphological point of view, the
Podolian Plate displays a slightly undulated char-
acter of a hilly landscape. The Miocene horizon-
tal strata and the Pleistocene loess cover mask re-
lief contrasts to a large extent (Fig.2). It is only
in connection with the deeply incised river valley
that several narrow valleys and ravines formed.
The largest valley of this kind is the gorge of the
Dnister with large far-swung meanders carved up
to 200 m below the surface of the Podolian Plate.
Further east where it is rather arid, the steppe type
of ravines - so-called Balki — evolved. These ra-
vines are often formed as dry floodplain valleys
and can reach lengths of up to 40 km. Smaller
forms of steppe ravines — Ovragi — often flow
laterally into the Balki, wherefore quite often a
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branched ravine system developed. Its genesis is
attributable to pre-existing relief structures, which
were overlaid by current gully erosion of uncon-
solidated loess as a consequence of heavy rainfall
events or thawing (KovaLcHUK 2000a). Rocky
zones, like those occurring at the steep slopes of
valleys normally consist of Cretaceous limestone.
Their subsurface existence can be reconstructed
by geomorphologic phenomena of the covering
bedrock, above all by dolines and dry valleys (Ku-
BIJOVYCH 1993a). The geomorphogenesis of the
loess-covered and slightly undulated landscape
in particular occurred via succession from flat
knolls and shallow dells (frequently mapped as
dry valleys), which were formed under the per-
iglacial conditions of the Pleistocene.

Genesis of the Carpathian mountains

The young folded mountains of the Carpathians
in the south of Western Ukraine are geologically
in complete contrast to the Precambrian Podo-
lian Plate (Fig.1). They are a component of the
Alpine folded mountain belt. Comparable to the
Alps, they consist of a crystalline central zone and
a succession of Palaeozoic to Mesozoic overlying
rocks. In the Cretaceous period, a folding and
thrust faulting of the central zone onto the overly-
ing rock began. The main phase of elevation took
place during the younger Tertiary period, starting
from the Oligocene, so that, instead of widespread
limestones and dolomites dominant in the Alps,
it is the Cretaceous and Palaeogene flysch which
forms the main component of the Carpathian
Mountains (DEMEK 1983). Both, the rocks of the
crystalline zone as well as the flysch beds, were
pushed several kilometres in northern direction
as overlying rocks, one above the other, before
the area was divided by younger tectonic move-
ments into a mosaic of block faults. From the cen-
tral ranges of the flysch outward to the mountain
edge, the narrow Magura and Silesi overthrust
sheets, consisting of Tertiary sandstones, follow.
The adjacent Skole or Tarceau overthrust sheet in
the north contains rocks from the epochs of the

Lower Cretaceous to the Oligocene (Fig.1). The
sandstones of these overlying strata were pushed
at least 10 km onto the following overthrust sheet,
the marls, sandstones and conglomerates of which
gradually change into the Miocene molasse of
the Precarpathians without further thrust faults
(SCHONENBERG & NEUGEBAUER 1994).

The geological arrangement of the Carpathian
Mountains in Ukraine into several overthrust
sheets is reflected by the arrangement of the
mountain chains and parallel V-shaped valleys
(Fig.1). Exposed to the exogenous denudation,
the flysch rocks are relatively weak. It is assumed
that already in the Middle Miocene, between the
dominating elevation phases, two peneplains were
formed whose remains may, e.g., be located in the
flat summit regions of the Polonyna mountains
between 900 and 1,000 m a.s.l. (Cys’ 1961, 1965;
FrANZ 1973). Due to the fact that no correlate de-
composition strata were found, it has been specu-
lated recently that they were not formed from the
peneplains but rather by flattening due to uplift-
ing blocks or on geological horsts (DEMEK 1983).

During Pleistocene, the Carpathian Mountains
were glaciated only locally in the surroundings of
the highest mountain ranges (e.g. Chornohora

Geologic and Geomorphologic Overview of the Upper Dnister Basin
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massif), where remainders of the appropriate geo-
morphologic inventory such as cirques and short
U-shaped valleys can be found.

In the largest part of the Ukrainian Carpathian
Mountains, apart from the periglacial over-form-
ing through cryoplanation and solifluction, a flu-
viatile denudation relief was predominant due to

the fact that the high erosion potential of the riv-
ers incised deep V-shaped valleys (Fig. 2). In ad-
dition to that, the spectrum of mass movements
with scars, debris cones and talus slopes acted
as an important agent of landscape formation
(NAWRATIL 1973).
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Fig.2: Geomorphology and landscape pattern of the Western Ukraine
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Formation of the Precarpathians

Between the two large geologic-geomorphologic
units of the Carpathians and the Podolian Plate
lie the Precarpathians. They got their current
shape during Upper Miocene (Sarmat) and the
Pleistocene by slight uplift and parallel fluvial in-
cision (Figl; DEMEK 1983). The starting point of
their genesis was the subsidence of the geosyn-
cline and the resulting accumulation of sediments
during intensive folding procedures in the course
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ing the area in straight courses led to a sequence
of flat, hilly ridges and broad river valleys (Fig. 2).
Due to this tilting the Dnister, running NW-SE,
has been shifted forward the ascending Podolian
Plate along the northern delineation of the Pre-
carpathians (Fig. 2; HUHMANN & BRUCKNER 1999,
2000).

The Pleistocene inland ice reached the area
of the Precarpathians west of a line Lviv-Sambir

E'-LI Mitarsg
Crotacecus [l Mode Devorian [ Lower Dovenian 1

Bl Jurassic

Bl Lower Davonian 2

- Silurian
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Fig.3: Geological cross-section of the Podolian Plate from SW to NE direction, from the valley of the Dnister through the

regions of Monastyryska and Skalat (Source: KRAVCHUK 1999)

of the Alpine orogeny. Mainly under shallow ma-
rine up to brackish conditions, thick salt deposits
were formed between pelitic layers (mainly sandy
argillaceous schists; Vyarov et al. 1981). In the
centre of the Precarpathians, the molasse reaches
a thickness of several thousand metres, decreas-
ing quickly finally striking out against the Podo-
lian Plate (SCHONENBERG & NEUGEBAUER 1994).

Due to the ongoing uplift of the Carpathians
up to 3mm/year until today (KVASNYTSYA 1994),
parts of the molasse were overlaid by the flysch
of the Carpathians. They also slightly grew par-
ticularly within their southern ranges and tilts.
The following fluvial erosion of the large rivers
of the Carpathians (e.g. Stryi, Limnytsia), cross-

with a glacier lobe only during the Moskva ice age,
so that the actual Precarpathians must be ranked
among the periglacial area in the Late Pleistocene
epoch (BOHUTSKYI et al. 2002). Apart from the
repeated deposition of loess on the flat hills of the
ridges, the fast and profound climatic changes left
an extensive sequence of up to eight Pleistocene
step terraces along the river valleys (KuBjovycu
1993b; YERMOLENKO 1962). The Late Quaternary
and Holocene landscape evolution of the Dnister
river valley is described in another chapter of this
volume (£ Late Pleistocene and Holocene Land-
scape Evolution of the Upper Dnister Valley; see
also HUHMANN 2005; HUHMANN et al. 2004).

Geologic and Geomorphologic Overview of the Upper Dnister Basin



80

Conclusions

The reason for the uniqueness of the Dnister basin
is found in the multifaceted geologic and geomor-
phologic inventory of the Podolian Plate, the Car-
pathian Mountains and the Precarpathians. The
current appearance of the basin reflects an enor-
mous spectrum of different landscape elements.
The background is a dramatic geological and geo-
morphological history since the earliest geologi-
cal ages. The latest radical modification in West-
ern Ukraine was caused by the glacial and post-
glacial periods during Quaternary (HUHMANN et
al. 2004; 1 Late Pleistocene and Holocene Land-
scape Evolution of the Upper Dnister Valley). Both,
geological architecture as well as glacial and post-

glacial geomorphologic modification are reflected
in the variety of landscape features (steep moun-
tains, flattened hills, ravines, gentle valleys, wet-
lands, etc.). Together with the rich inventory of
very diverse soil types (EQ Soil Erosion: Possibilities
for Soil Protection), this has direct consequences
for living and farming conditions (Ed Current
Land Use Structure of the Upper Dnister Basin and
Recent Changes in the Model Communities). This is
also reflected in the present differentiation of the
land use between the small-sized and scattered
arable land of the Carpathian mountains and the
intensive and large-sized agriculture of the Podo-
lian Plate.

Transformation processes in the Western Ukraine — Concepts for a sustainable land use
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Natural Geoecosystems of the Upper Dnister Basin

I. Kruhlov, B. Mukha and B. Senchyna

Abstract / Anoranis

[Tpuponui reoexocucreMu IpoaHani3oBaHi 3a
IIOIIOMOT OO0 cepengOMacmTa6H0ro (1:250000)
111ppOBOrO reOIIPOCTOPOBOrO LIAPY, CTBOPEHOTO
y cepenoBui reorpaditnoi inpopmauiiHol cuc-
TeMH Ha MifcTaBi TororpadivyHoi Ta TeMaTUIHUX
KapT, TiTepaTypHUX JpKEpen Ta CIeliaIbHUX I10-
bOBUX 0OCTeXeHb. [eoekocucTeMn Bifobpaxa-
10Th B3aEMO3B 3K MK penbeoM, IPYHTOYTBO-
pOOYMMI BifiK/IajjlaMu, 6iokimMaToM, IPYHTOM
Ta IOTEHLiIHOK IPUPOJHOK POCIMHHICTIO. ba-
ceii" Bepxnporo JInicTpa oxomiroe 42 TUIIN reoe-
KOCHUCTeM, 5IKi pOPMYIOTD II'ATh MaKpoeKoperio-
HiB. 3axigne [oginnsa (5646 km*) € ropbucroro Ta
XBUWIACTOIO JIECOBOIO BUCOYMHOIO 3 IEPEBAYKHO Ci-
PpUMU JIICOBUMU IDYHTAMH, B MEXaX SAKOI BUII/IA-
€MO JBa BIUCOTHI OioxmimMaTnyHi nosgcu. HyokHiil
nosAc (~195-325M H.p.M.) ¢popMmyloTh rpaboBo-
ny6oBi, a BepxHiit nosic (~325-471m) — rpaboBo-
6ykoBi micu. Posrouus (334km?) - pe ropbucra
JIECOBA BYICOYMHA, PO3JiilIeHa PeiKTOBYMM IIilla-
HUCTUMM (IIOBIOI/IALaIBHUMY TOMMHAMU. 1H-
TepBamy BUCOT (~275-397 M), a oTKe i1 6iokimMa-
TUYHI XapaKTePUCTUKY, € GMM3bKUMU IO IIOIe-
penuboro periony. OfHaK MiLTAHKUCTI AiNAHKY 3a-
JIHATI COCHOBOZy6OBUMM Ta COCHOBO-OYKOBUMMU
JicaMu Ha JIepHOBO-C/IA00MII30/IMCTUX IPYHTaX.
Csu-Juicrepcoke [Tepenkapnarrs (1261 kM) saB-

Introduction

Comprehensive and coherent information on land
resources serves as a basis for sustainable physi-
cal planning (e.g. MCHARG 1969; STEINER 1991).
A significant part of this information can be effi-
ciently represented as a single geo-dataset of natu-

j51€ c060I0 XBUJIACTY JIECOBY PiBHMHY 3i LIMpo-
KVMMI PEeTIKTOBUMY (IIIOBIOI/IAL[iaIBHUMIY O~
Hamu. AGCOIOTHI BICOT KOMMBAIOTHCS ¥ MeXax
245-341m. Cepen, mpMpOAHOI POCIMHHOCTI JI0-
MiHyI0Tb Ipab0BO-y0O0Bi /Iicu Ha CipUX TICOBUX
IPyHTax Ta COCHOBO-ZY0OBi jicuM Ha [epHOBO-
crabomif3onmucTux — MIMAHMCTUX — IPYHTax.
Iuicrep-Ilpyrceke [lepenkapnarts (7321 km?) €
YepryBaHHAM XBWIACTUX [IaBHbOAJIOBialbHUX
BJMCOYMH Ta MIMPOKUX CYYACHMX PiYKOBUX JOINH.
Tpu B1coTHI 6i0KTiMAaTNYHI TOSACH IPEeACTaBIeH]
rpaboBo-gy6oBumu  (~200-350 M), sAIUIEBO-
ny6oBumu (~350-500 M) Ta AMNIEBO-6YKOBUMM
(~500-870 M) micamy Ha MMOBEPXHEBOOI/ICEHNX
IePHOBO-II/I30/MCTHX, OYPO3eMHO-i30MNCTHX
Ta ripChKUX MiCOBMX Oypo3eMHUX I'pyHTax. CxifHi
3oBuimui Kapnarn (6933 kM”) € HUSbKUMU Ta Ce-
pennimu ¢rimoBumu ropamu. IUsate Giokmima-
TUYHUX N0ACIB cpopMOBaHi AMNIeBO-OYKOBUMMU
(~330-650 M),
950 M), 6ykoBo-cMepekoBumu (~950-1200 M) Ta
KeZpo-BOCOCHOBO-cMepekoBymi (~1200-1500 m)

cMepekoBo-OykoBumMu  (~650-

JmicaMM Ha TipChKMX J/iCOBUX Oyposemax, a Ta-
KOX CyOa/IbIifiCbKUM YarapHMKaMM Ta JTyKaMu
(~1500-1818 M) Ha TipchbKUX KaM STHUCTUX JIyd-
HUX Oypo3eMax.

ral landscape units (natural geoecosystems — 1.K.)
and be used for the design of landscape visions as
an important step in physical planning processes
(BASTIAN 2000).
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Much has been published in Ukrainian and
Russian about the nature of the Upper Dnister Ba-
sin - landforms, geology, climate, hydrology, soils,
vegetation, fauna, and natural landscapes (e.g.
HERENCHUK 1968, 1972, 1973, 1979; HOFSTEIN
1962,1979,1995; HOLUBETS et al. 1988; KRAVCHUK
1999, 2000; SHABLIY et al. 1989, 1990). However,
the information is often not harmonised and pre-
sented in a not spatial or loosely-spatial (in a form
of fine-scale schematic maps) manner, and, thus,
is hardly suitable for practical use. There are also

Methods

Theoretical background

There are several apparently independent and,
therefore, somewhat different definitions of a geo-
ecosystem (BACHINSKIY 1989; HUGGETT 1995;
LESER 1991; ROWE & BARNES 1994). However, all
definitions recognise geoecosystems as models
of real landscapes, constructed using geospatial
and ecological approaches in the broad sense - as
a study of structure and functioning of nature
(Opuwm 1959). Unlike (bio)ecosystems as objects
of synecology which are essentially biocentric
entities, geoecosystems are studied as complex
geographical formations from a more holistic
(HUGGETT 1995; ROWE & BARNES 1994), or even
abiotic (LESER 1991) perspective. Socio-economic
aspects may also be integrated into geoecosystem
studies (BACHINSKIY 1989). The science of geoec-
osystems is called geoecology (BACHINSKIY 1989;
HuGGETT 1995; LESER 1991).

Developing the current definitions, a geoeco-
system is interpreted as a geospatial model of ge-
netic and/or functional interrelations between se-
lected properties of a real landscape (KRUHLOV
2005a). The landscape properties are referred to
as geocomponents. A natural geoecosystem rep-
resents geospatial relations only between the se-
lected properties of the potential (primary) natu-
ral landscape - i.e. the landscape that could have
evolved if no major disturbances, including hu-

medium-scale (1:200,000) digital topographic
maps (ANONYMOUS 1997) as well as paper maps
on the Quaternary deposits (CHALYT 1993) and
the soils (KrupskYI 1967), which are not publicly
available.

The description of the Upper Dnister Basin nat-
ural geoecosystems presented here is based on a
respective medium-scale (1:250,000) digital geo-
dataset produced in the geographical information
system (GIS) environment using the above-men-
tioned material as well as field observation data.

man impact, had taken place. Hence, natural ge-
oecosystems are ideal constructions representing
spontaneous equilibrium between natural geo-
components, some of which (e.g. natural vegeta-
tion) do not exist in a real cultural landscape. This
concept is close to the idea of a natural terrain
complex (e.g. ISACHENKO 1965), or of a natural
area (“Naturraum”) (e.g. HAASE et al. 1991), and,
despite certain abstraction, is of high practical
significance, because it offers a reference to envi-
ronmental assessment, nature conservation, and
sustainable planning of land resources.

This study focusses on genetic relationships
between some principal natural geocomponents:
landforms, surficial rocks, topobioclimate, soils,
and potential natural vegetation (PNV) - the veg-
etation that possibly can develop under the given
edaphic and climatic conditions without human
impact (TOXEN 1956). The spatial structure of
such natural geoecosystems is reduced to the geo-
morphic component and, thus, they can be more
accurately named as natural morphogenic geoe-
cosystems (KRUHLOV 2005a). SOLNTSEV’s (1960)
idea about the inequality of natural landscape
factors is used to model interrelations between
the geocomponents. It is assumed that lithogenic
components (landforms and parent rock) deter-
mine hydroclimatic components (topoclimate)

Transformation processes in the Western Ukraine — Concepts for a sustainable land use



and, together with the latter, control both charac-
ter and spatial pattern of the biotic components
(soil cover and PNV) (Fig. 1).

The natural morphogenic geoecosystems of the
Upper Dnister Basin are considered at two geo-
spatial levels:

1. As relatively large and heterogeneous, in an eco-
logical sense individual regions (ecoregions)
formed mainly by neotectonics, which, never-
theless, reveal certain uniform spatial patterns of
structure and processes;

2. Asrelatively small and homogeneous typological
units, whose borders are predominantly shaped by
exogenous geomorphic processes. In this study,
the map of ecoregions provides a general frame
for the description of the lower-rank typologi-

cal units.

Materials and techniques

To prepare a 1: 250,000 map of the Upper Dnister
Basin natural morphogenic geoecosystems, the
following data sources were used:

1. 1:200,000 digital topographic map (ANONYMOUS
1997);

2. 1:200,000 paper map of the Quaternary (CHALYI
1993);

3. 1:200,000 paper soil map (KruPskYI 1967);

4. Landsat ETM+ satellite scene of May 2000;

5. Numerous published texts and maps on geol-
ogy, geomorphology, climate, hydrology, soils,
vegetation, and natural landscapes of the Upper
Dnister Basin (mentioned in the text);

6. Field observations on the dependencies between
landforms, soils, vegetation, and cultural elements
were made according to the modified methodo-
logy of HERENCHUK et al. (1975); MILLER (1974)
on 204 sites in different parts of the Upper Dnis-
ter Basin during warm periods between spring
and autumn in 2002 and 2003.

The map was compiled in a GIS via geoecological
modelling. The essence of the geoecological mod-
elling was to make a geospatial interpretation of
the non-spatial, or loosely-spatial, knowledge
on relationships between PNV, soil, and climate
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PARENT ROCK
(Texture)
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SOIL
(Nutritition & moisture
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POTENTIAL NATURAL E
VEGETATION '
(Phytosociological name)

Fig.1: Connections between components of a natural mor-
phogenic geoecosystem

(published in the regional literature) using prop-
erly georeferenced data on topography and surfi-
cial rocks. ArcGIS and Erdas Imagine software
was used for the digital processing, all geospatial
data were referenced (WGS 84, UTM). The mod-
elling consisted of the three main components
(KrunrLOV 2004, 2005b):

1. Delimitation of lithomorphic units based on to-
pography (landforms) and surficial geological
deposits (soil parent rock);

2. Bioclimatic characterisation of the landforms;

3. Determination of the biotic components (soil and
PNV) for the landforms based on relationships
between the parent rock and the bioclimate.

The borders of the macroecoregions and of the
smaller regions with the uniform spatial distribu-
tion of landforms and surficial geological deposits
were delineated and automated into the GIS. The
borders of smaller landforms for relatively dis-
sected interfluves were generated in the GIS en-
vironment via processing of the digital elevation
model (DEM). This resulted in the geo-dataset
of lithomorphic units which reveal information
about landforms, geomorphic processes and the
surficial deposits.

Natural Geoecosystems of the Upper Dnister Basin
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The topobioclimatic modelling included strati-
fication of the DEM into altitudinal bioclimatic
zones using data on average elevation spans of
natural vegetation belts (HOLUBETS & MILKINA
1988; KIREEV 1977; SHELIAG-SOSONKO 1985).
Bioclimatic zones were characterised by annual
precipitation (mm) and active air temperature
(above 10°C; ANDRIANOV 1968, 1979). Then the
average bioclimatic characteristics were calcu-
lated for each lithomorphic unit using a GIS zonal
function. Narrow valleys and valley bottoms were
excluded from the altitudinal topoclimatic char-
acterisation owing to specific conditions caused
by higher humidity and temperature inversions
(03 Topoclimate of the Upper Dnister Basin: Con-
sequences for Crop Cultivation).

The determination of the natural soils and PNV
was based on the knowledge about their ecologi-
cal relationships with the parent rock and topo-

Regional descriptions

Considering the existing geomorphological and
landscape regionalisations (HERENCHUK 1972,
1973, 1979; KRAVCHUK 2000; MUKHA 2003; SHA-
BLIY et al. 1989, 1990), five natural macroecore-

bioclimate, obtained from the literature, the soil
map, and the field studies. The soils were given
Ukrainian (VERNANDER & TUTUNNYK 1986) and
international (ISSS-ISRIC-FAO 1998) names. In-
formation about soils afforded estimation of the
nutrient and moisture status (edaphic conditions).
The PNV was estimated at the level of the sub-for-
mation (HOLUBETS & MALINOVSKIY 1967). The
non-spatial ecological models were coupled with
the geo-dataset of the lithomorphic-bioclimatic
units. Field observations from 97 sites carried out
in 2002-2003 were used to verify the results of the
geospatial modelling. The verification witnessed
the maximum confidence of 83 % for the parent
rock estimations and the minimum confidence of
79 % for the PNV estimations. Taking into consid-
eration the map generalisation peculiarities, the
overall confidence can be estimated even as some-

what higher.

gions (Tab.1 and 2) - divided into smaller indi-
vidual units (mesoecoregions; Tab. 3) - can be de-
lineated within the Upper Dnister Basin (Fig. 2
and 3; @IV (2) Fig.1).

A. Western Podillia: hilly and wavy loess up-
land with natural forests (beech, oak-hornbeam);
Al. High Opillia; A2. Low Opillia; A3. Koropets-
Seret Interfluve; A4. Pokuttia

B. Roztochia: hilly loess upland with sandy relict
fluvioglacial valleys covered with forests (beech,
pine-oak); B1. Southern Roztochia

C. San-Dnister Precarpathians (Peredkarpat-
tia): wavy loess plains with vast flat relict fluvio-
glacial valleys once with oak forests; C1. Vyshnya-
Dnister Interfluve

D. Dnister-Prut Precarpathians (Peredkarpat-
tia): sequence of wavy old-alluvium uplands sep-
arated by vast alluvial valleys once with oak and
oak-fir forests; D1. Upper Dnister Precarpathians;
D2. Stryi Precarpathians; D3. Bystrytsyia-Prut
Precarpathians

E. Eastern External Carpathians (Karpaty): low
and middle flysch mountains with beech, fir, and
spruce forests; El. Dnister Beskydy; E2. Skole
Beskydy; E3. Marginal Gorgany; E4. Gorgany;
E5. Verkhovyna.

Fig.2: Ecoregions of the Upper Dnister Basin

Transformation processes in the Western Ukraine — Concepts for a sustainable land use
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Tab.1: Some morphometric characteristics of the Upper Dnister Basin macroecoregions

Elevation o
Region Area [km?] can
. L. slope
mean maximum minimum
Western Podillia 5,646 325m Kamula - 471 m 195m 3.3°
Roztochia 334 326m Bulava - 397m 275m 2.0°
San-Dnister Precarpathians 1,261 283 m 341 m 245m 0.8°
Dnister-Prut Precarpathians 7,321 319m Kleva - 870 m 200m 1.3°
Eastern External Carpathians 6,933 761 m Syvulya - 1,818 m 330m 10.4°
Whole Upper Dnister Basin 21,493 461 m 1,818 m 195m 4.7°
Tab.2: Bioclimatic altitudinal belts of the Upper Dnister Basin macroecoregions
Annual sum of
Short designations Elevation Dominating potential
of bioclimatic belts [ma.s.L] natural vegetation
active T [°C] precipitation [mm]
Western Podillia, Roztochia and San-Dnister Precarpathians
Warm I 195-325 2,400-2,600 600-700 Carpineto-Querceta
Warm II 325-471 2,300-2,500 650-800 Carpineto-Fageta
Dnister-Prut Precarpathians
Warm III 200-350 2,300-2,600 600-800 Carpineto-Querceta
Moderately Warm 350-500 2,100-2,400 700-900 Abieto-Querceta
Moderately Cool 500-870 1,700-2,200 800-1,000 Abieto-Fageta
Eastern External Carpathians
Moderately Cool 330-650 1,700-2,200 800-1,000 Abieto-Fageta
Cool 650-950 1,400-1,900 900-1,100 Piceeto-Fageta
Very Cool 950-1,200 1,000-1,500 1,000-1,200 Fageto-Piceeta
Moderately Cold 1,200-1,500 600-1,100 1,100-1,300 Pineto cembrae-Piceeta
Cold 1,500-1,818 <700 1,200-1,400 Piceeto-Pineta mugo

Natural Geoecosystems of the Upper Dnister Basin
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system type in Tab. 3)

systems (explanations to geoeco

Fig.3: Section of the 1:250,000 map of geoeco
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