


The village and chateau of Vranov nad Dyji lie in a picturesque valley of the river

Kunstat is one of the smallest towns in Moravia
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Editorial

MORAVIAN GEOGRAPHICAL REPORTS, a periodical introduced by the Brno Branch of the Institute of Geon-
ics, Czech Academy of Sciences in 1993 enters its fifth volume this year. The periodical is a follow-up to ZPRAVY
GEOGRAFICKEHO USTAVU CSAV (Reports from the Institute of Geography, Czechoslovak Academy of Sci-
ences), which ended its existence during transformation of the Academy. Its publishing has been supported by the
Czech Academy of Sciences that covers a considerable part of total costs.

The past four years saw four single and two double issues. The achieved results and experience have made it
possible to further improve the already good standard of the periodical in its fifth year. The editorial board of
MORAVIAN GEOGRAPHICAL REPORTS has been extended by geographers from neighbouring countries. We
presume that the experts from Central Europe can best grasp issues of the Moravian region and contribute with their
experience to their solution.

MORAVIAN GEOGRAPHICAL REPORTS offer a possibility of publication also to non-geographical authors.
We encourage all experts involved in the regional issues concerning the Moravian space with no regard to their spe-
cialization or country in which they work. Another change will concern distribution of the periodical. From Issue
1/1997, all individual issues will be made available also in electronic form with complete issues or separate papers
available on floppy-discs for just running costs or by means of electronic mail. We have now an Internet page of our
own, which facilitates current information of the periodical, composition of individual issues, conditions for publish-
ing and circulation.

The Editorial Board of MORAVIAN GEOGRAPHICAL REPORTS would like to thank all who participated at the
publication of the first four issues and will be looking forward to cooperation with future authors, reviewers and read-
ers.
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TOPOGRAPHY OF THE MARGINAL SUDETIC
FAULT IN THE RYCHLEBSKE HORY (MTS.)
AND GEOMORPHOLOGICAL ASPECTS
OF EPIPLATFORM OROGENESIS IN THE NE PART
OF THE BOHEMIAN MASSIF

Antonin IVAN

Abstract

The varying morphology along the Marginal Sudetic Fault in the Rychlebske hory (Mts.) is an evidence of weak
Tertiary and Quaternary neotectonic epiplatiorm orogenesis. The fault scarp of the Marginal Sudetic Fault splits into
three sections of different heights and cross profiles, which - in addition to the different intensity of tectonic move-
ments - reflect petrographic differences of the Variscan crystalline basement in the contact area of the Lugicum and
Silesicum.

Shrnuti

Proménliva morfologie podél jv. ukonceni okrajového sudetského zlomu v Rychlebskych horach je projevem
slabé terciérni a kvartérni neotektonické epiplatformni orogeneze. Zlomovy svah na okrajovém sudetském zlomu se
&leni ve tii Useky o ruzné vysce a sklonu, které vedle rozdilné intenzity zlomovych pohybu odraZeji petrograficke

rozdily varisky konsolidovaného fundamentu na styku silezika a lugika.

Key words: tectonic geomorphology, fault scarp on Marginal Sudetic Fault, NE part of the Bohemian Massif

1. Introduction and brief topography

The northeastern front of the Rychlebské hory (Mts.)
in the Javornik promontory in Silesia belongs to the
most instructive geomorphological features of young
fault tectonics in the Bohemian Massif. It came into exis-
tence by tectonic movements on the Marginal Sudetic
Fault (MSF), newly designated also as a marginal fault
of Lugicum (Misaf et al., 1984: Skacel, 1989). The
mountain front separates the contrasting topographies
of Sudetic and Fore-Sudetic blocks (Badura-Przybyiski,
1995) and its morphology was studied in detail particu-
larly in the Gory Sowie (Mts.) in Poland (Dumanowski,
1961; Kryzskowski - Pijet, 1993; Migon, 1993).

The fault section located in the CR territory is 30 km
long, stretching from Bil& Voda to Dolni Lipova, its mor-
phological features gradually changing from marginal
fault scarp into fault valley or fault-line valley. A change
of MSF topographical feature can be seen on the
Lugicum-Silesicum boundary. In the Silesicum fracture
ramifies and continues towards SE as a very compli-
cated fault valley crossing the Hruby Jesenik (Mts.),
designated there as the Béia fault (Pouba - Misaf, 1961;
Demek, 1971; Karasek, 1990; but see Chab et al.,
1994).

The Rychlebské hory (Mts.) are block mountains
(Smrk, 1125 m) whose partial blocks form sub-units of
the Travenska and Hornolipovska hornatina (Mts.), and
Sokolsky hibet (Ridge) on the Sudetic and Foresudetic
blocks, respectively (Fig. 2). The Fore-Sudetic block
also includes the hilly lands of Javornicka pahorkatina
(200-350 m) and Zulovska pahorkatina (BoZi hora,
525 m).

Current geological research in the territory concen-
trates mainly on the Variscan collision plate tectonics

Fig. 1 Map of the Czech Republik with marked area
under study
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Fig. 2 Northwesten part of the Rychlebské hory (Mts.). Main topographical features along the Marginal Sudetic
Fault.

1 - high segmented scarps . . .
5. Iogv stegp scarp P 9 - inselbergs and other isolated hills
3 - low tectonic scarps of the foot steps (partly en eche- ™ - Tra\{enska ho.rnatma (Mts.); HNVI } Horpollpc?vska

lon) and in the Zulovska pahorkatina (Hilly land) Hornatlpa (Mts.); SR - Sokolsky hrpgt (Ridge); JH -
4 - western margin of Zulovskéa pahorkatina (Hilly land) avormclfa pah'orkatma (Hilty Ianc}){, ZPH - Zulovska
5 - inner edge of the Vojtovice foot step pahorkatina (Hilly land); BVF - Bila Voda Fault and
6 - higher slope of assymetric valleys foot step; JFS - Javornik foot step; VFS - Vojtovice

foot step.

7 - supposed faults
8 - the fault valley or fault-line valley of the uppermost
Vidnavka between Vapenné and col of Na Pomezi
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Fig. 3 Cross profiles A, D and L of the low steep fault scarps of MSF, between Bila Voda and Vicice.

(e.g. Cymerman - Pisecki, 1994; Grygar - Vavro, 1995;
Cymerman, 1996) and possibly also on the deeper
structure (Zelazniewicz - Cwojdzifiski, 1994). A topic for
discussion remains the Lugicum-Silesicum boundary
connected with the Ramzova or Nyznerov thrusts in the
Staré Mésto zone (Skacel, 1989; see also Cymerman,
1993; Grygar - Vavro, 1996). In the conception of MisaF -
Dudek (1993) the boundary is a part of the Moravian-

Silesian tectonic zone which crosses the Rychlebské
hory (Mts.) as well as the Main European Divide in their
axial section. Therefore, and with respectto its Variscan
structure, the Marginal Sudetic Fault is considered to be
a transversal element.

The Lugicum-Silesicum boundary seems to be
a problem even on the Fore-Sudetic block. In the con-
ception of Skacel (1989; see also Mazur - Puziewicz,
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1995), it is roughly identical with the boundary between
the Javornicka and Zulovska pahorkatina (Hilly land),
which is a part - together with the Sokolsky htbet (Ridge)
- of the deeply eroded Vidnava dome (Skacel, 1981;
Chab - Zadek, 1994). Vertical tectonic movements of
the Sudetic and Fore-Sudetic blocks were reverse prior
to the neotectonic uplift. The deeper denudation level
on the Fore-Sudetic block, by some 2 km as mentioned
in Oberc (1967, 1972), points to the tectonic inversion.
Skéacel (1989) estimates the denudation level differ-
ences of 2.5-10 km. This also shows in the Moho depth
with greater crust thickness on the Sudetic block (see
profile in Zelazniewicz - Cwojdzifiski, 1994). The sub-
sided Fore-Sudetic block is to larger part covered with
Tertiary and Quaternary sediments of the Paczkow gra-
ben (Oberc - Dyjor, 1968; Ciuk - Piwocki, 1979; Dyjor,
1983a, b).

The southeastern termination of MSF connects with
change of morphology on the NE Fore-Sudetic block.
While the mountaineous topography of the Sudetic
block exhibits only slight altitudinal differences in the
NW-SE direction and the elevation of the 20 km-long
main ridge is increased by mere 200 m, the Fore-
Sudetic block shows an increase by 800 m within the
same distance with the topography dramatically chang-
ing from the initially flat, erosion-accumulation hilly land
into dissected, erosion-denudation hilly lands and then
into dissected mountain ridge (Fig. 7).

Taking into account the above mentioned differ-
ences, there are three following sections distinguish-
able in the Rychlebské hory (Mts.) along the Marginal
Sudetic Fault (Fig. 2):

1) The NW section of Bila Voda - VICice (14 km). witn
a sharp contact of the Travenska hornatina (Mts.}
and Javornicka pahorkatina (Hilly land). (Figs. 3 and
4). The Marginal Sudetic Fault scarp is accompa-
nied by step-like foot blocks delineated by the subor-
dinate fractures of Bila Voda Fault (Skécel - Vosyka,
1959) and Javornik Fault (Oberc - Dyjor, 1969) on
the N outer side.

2) The central section of VI¢ice - Vapenna (9 km) where
the Marginal Sudetic Fault scarp separates the the
W parts of the Zulovska pahorkatina (Hilly Land) and
of the Hornolipovska hornatina (Mts.) (Fig. 5).

3) The SE section of Vapenna - Dolni Lipova (8 km).
Both sides of the Marginal Sudetic Fault show moun-
taineous topography with the culmination part of the
Hornolipovska hornatina (Mts.) on the SW block
(Smrk, 1125 m) and Sokolsky hibet (Ridge) on the
NE block (Studni¢ny, 991 m) separated by exces-
sively wide valley of the river Vidnavka along the
MSF (Fig. 6).

2. The Section of Bila Voda - Vlcice

The NE mountain front of the Travenska hornatina
(Mts.) is complicated by foot blocks determined by sub-
ordinate fractures of Bila Voda Fault (Skacel - Vosyka,

1959) and Javornik Fault (Oberc - Dyjor, 1968) which
are partly oblique to some MSF parts. The faults sepa-
rate the foot basement blocks from the flat foreland built
of the Tertiary and Quaternary sediments of Paczkow
graben. The relief is dominated by the fringe of coales-
centalluvial fans (Gétzinger, 1915) with very gentle gra-
dient sloping towards NE to the ice-marginal (outwash)
valley of Nysa Klodzka (Walczak, 1955).

The combination of MSF and the Bila Voda Fauilt
with transversal SW-NE tectonic elements gave rise to
a fault block mosaic near Bfta Voda (Fig. 3, profile A).
The block mosaic has a morphological dominance in
the limestone block Na vyhlidce (430 m). According to
Skéacel and Vosyka (1959). the Bila Voda Fault might
have been active as late as in the Pleistocene. A large
number of erratic boulders and cobbles suggest a pos-
sible locally greater thickness of the ice sheetand its ori-
entation towards the col of Ruzenec (590 m). However,
col overcoming by the ice sheet (Walczak, 1955) is
doubtful (Gaba, 1972b).

The Javornik foot stepisa 9 kmlongand 1to 1.5 km
wide hilly block ending on the NE side inan upto 60 m
high scarp with pronounced features of glacial sculptur-
ing. The scarp height declines towards the NW, which
well corresponds with the dropping height of gently un-
dulating fiats from over 360 m down to 320 m. The foot
step is crossed by valleys of the Javornicky and
Hosticky potok (Brooks) which debouch onto the Holo-
cene alluvial fans cn the NE face of the step.

~

Coiziges 19135 ciassified the gently undulated to-
rograpny of the step as a typical glacial topography of
mammilated rock surfaces (Rundhéckerlandschaft)
formed by glacial remodelling of the Miocene marine
abrasion platform. 1t follows from the context of his work
that he connected the Sudetic block uplift with the fault
on the NE outer side of the foct step while neglecting the
course of the fault in the rear part of the step. Hence his
conclusion of step flats coming into existence via ma-
rine abrasion and the step facing scarc teing an abra-
sion cliff remodelled by sutzernal genudation. The
interpretation had a long traziic~ of some fifty years in
the literature. Only the later ~esearch brought an evi-
dence of the Marginal Sudezic Fault running along the
foot step inner side (Skacel. * 263, 1989; Ivan, 1972).

The sudden appearence of the Javornik fault scarp
and the gradual height drop of its flats towards the NW
indicate that the step is an intermediate block of the fault
splinter type situated between the mountain mass and
the floor of the Paczkow graben (Figs. 3D, 4C and 4E).
Flat rests are most probably of subaerial origin. Their
unambiguous glacial modelling is younger, doubtless.
Analogically to the similar situation in the Zulovska pa-
horkatina (Hilly Land), the gentle undulation of flats is
rather assumed to reflect irregularities of the basal
weathering surface (see chapters 5 and 7).
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Fig. 4 Cross profiles B, E and C of the high segmented fault scarp of MSF, between Bila Voda and Vidice

Differences in resistance of Orlice-Kladsko Crystal-
line rocks that build the NW section of MSF scarp are
obvious both in its height and profile. With a certain sim-
plification. there are two types of the profile to be distin-
guished. which are designated here as a high
segmentec scarp (Fig. 4B, 4E, 4C) and a low steep
scarp (Fig. 3D and 3L).

The high segmented scarps (up to 300 m) can
mainly be found on SnéZnik orthogneiss and consist of
two parts: a generally gentler (8-10°) upper part which is
higher, more complicated and longer, and a lower part
which is shorter and steeper (14-21°). The two parts are

separated from each other by an edge of differently
distinct character, in some places even with a flat or
a saddle which are not controlled by petrography and
have no constant elevation. The edge points out the
prevailingly convex scarp profile. Examples of this type
are the scarps of Jelen (702 m, Fig. 4B), Skaly (691 m),
Pfilba (642 m, Fig. 4E), and Osuty (717 m). Above the
scarps there are mountain spurs with planation surface
remnants of different sizes in some places.

Morphology of these scarps is complicated by cryo-
genic forms such as cryoplanation terraces, frost-riven
cliffs, debris accumulations as well as by joint zones
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running mostly parallel to the Marginal Sudetic Fault.
They show in sharp changes of river valley trend, local
widening of their floors, and in some cases also in shal-
low saddles on NE-oriented spurs (south of Bila Voda).

Height and slope angle of low steep scarps which
are less frequent are approximately identical with the
lower part of high segmented scarps. The low steep
scarps came into existence on less resistant rocks such
as mica-schist paragneiss. phyllite and Javornik grano-
diorite. The relief above these scarps is formed by flat
ridges and exceptionally also by larger flats. A large ero-
sion flat is situated above the left valley slope of the Ja-
vornicky potok (Brook) between Javornik ve Slezsku
and Travna at the altitude of 530-540 m (modified valley
pediment ?).

In front of the low steep scarp near Uhelna there is
afringe of flat alluvial cones of the Ra&i and Cerveny po-
tok (Brooks). Upper Pleistocene and Holocene gravels
cover the Miocene sediments formed mainly by re-
worked kaolinic weathering products, clays and lignite
(Frejkova, 1968; Prachaf. 1971). This is the only MSF
partin our territory where the fore-field sediments reach
as far as to the scarp foot (Fig. 3L). In order to define an
actual amplitude of fault movements, the thickness of
sediments must be added to the scarp height in this
case.

The different scarp types resulted from petrographi-
cal differences occurring in the course of long tectonic
and erosional development. The low steep scarps only
reflect the weaker younger stage, the high segmented
scarps on more resistant bedrocks, mostly Snéznik or-
thogneiss. also reflect older (probably much longer)
stage.

3. The Section of Vicice - Vapenna

In the section the MSF separetes the W part of Hor-
nolipovska hornatina (Mts.) on the SW and western part
of the Zulovska pahorkatina (Hilly Land) on the SE. As
the topography on both sides of MSF is formed by crys-
talline rocks (but with quite different petrography) and
valleys of this part of the Hornolipovska hornatina (Mts.)
continue across the Zulovska pahorkatina (Hilly Land),

the contrast between the topographies of the Sudetic
and Fore-Sudetic blocks is less evident in this section
(Fig. 4).

Although the Hornolipovska hornatina (Mts.) is
higher and more complicate than the Travenska hornat-
ina (Mts.), the MSF scarp is gentle and low. A marginal
mountain front similar to that occurring in the section of
Bila Voda - VIgice is missing. The more intensive dis-
section relates to the more diversified geological struc-
ture with greater representation of less resistant rocks
of Staré Mésto zone. No less important is the smaller
distance of the foot from the main ridge.

The only several tens of metres high MSF scarp is
gentle, dissected and composed of several short eche-
lon sections (lvan, 1983; Skacel, 1989). The features
relate to the lesser resistance of rocks in the Staré
Mésto zone which - in addition - accommodates to the
MSF direction by its bending towards the NW. The
scarp height irregularly increases towards the SE with
changes being obvious particularly at tips of the individ-
ual echelon sections (Fig. 1). The scarp foot elevation
increases in the same direction from 350 m near VICice
up to 420 m at SkoroSice. Similarly as in the low steep
scarp in the section of Bila Voda - Vi¢ice the scarp is
probably a feature of only the last stage of block move-
ments.

A topographic form that clearly shows its relation to
block tectonics in this part of the Sudetic block is only
the Vojtovice foot step with problematic planation sur-
face rests at the height of 430-460 m. Between the vil-
lages of VICice and Petrovice the rests are situated
above the MSF scarp. The first to notice them was again
Gotzinger (1915) who but carefully decided on the ma-
rine abrasion even here. In comparison with the Ja-
vornik foot step the flats are of a less preserved and
even their glacial modelling appears to be rather prob-
lematic (Gaba, 1972a).

Later on, Finckh - Gétzinger (1932) interpreted the
flats as valley floor remnants which most probably
formed a pediment-type surface that came into exis-
tence by lateral fluvial planation, probably prior to the
last stage of tectonic movements responsible for the
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Fig. 8 Basic topographic features in the middle section of the MSF. 5
1 - high fault scarps 6 - wide flood plains of water courses in the Zulovska

2 - low en echelon fault scarp pahorkatina (Hilly land).
3 - higher valley slope of assymetric valleys 7 - supposed fault lines or joint zones
4 - artificial bifurcatin by race mill at Vojtovice 8 - inner edge of the Voijtovice fault step
5 - inselbergs in adjacent part of Zulovska pahorkatina
(Hilly land)
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echelcn low scarp on the Marginal Sudetic Fault. Never-
theless. any direct evidence of pedimentation is missing
due to later denudation and the only hintcan be consid-
ered a fan-like to radial valley pattern with rests of flat in
the apical section of the step near Vojtovice. Very inter-
esting is an artificial mill race connection of the Vojto-
vicky potok (Brook) with the valley of Mlynsky potok
(Brook) that was probably an original fan branch but

formed a valley of its own by incision (see Fig 8).

4. The Zulovska pahorkatina
(Hilly Land) topography

In its W part along the Marginal Sudetic Fault the Zu-
lovska pahorkatina (Hilly Land) has a subdued relief
formed by the vast piedmont Skorosice flat (lvan, 1983)
with a thin cover of fluvial gravels and an admixture of
erratic material.

On the other hand, a completely different and unique
topography has the eastern part Zulovskéa pahorkatina
(Hilly Land) on right side of Vidnavka river adjoing onthe
E and S the Sokolsky hibet (Ridge). The polygenetic,
mainly erosion-denudation relief of this part of the hilly
land, with plenty granite forms (bornhardts, low exfolia-
tion domes, tors, different microforms etc.), has a par-
ticular significance both for the reconstruction of
landscape development as well as from the regional
viewpoint (Demek, 1995; Ivan, 1983).

At the height of 420-350 m. the Skorosice piedmont
flat gently inclines to the NE from the foot of MSF eche-
lon scarp in order to end at the height of some 300 mas
upper edge of a vague NW-SE oriented slope of proba-
bly the tectonic origin (lvan, 1965). Skacel (1989) as-
sumes the Bernartice-Hukovice fault at this place. The
distance from the base of the echelon fault scarp to the
upper edge of slope between Bernartice and Hukovice
is 5-7 km, average slope of the Skorosice flat being less
than 1°. The flat is dissected by mostly V - shaped river
valleys and also some inselbergs (Kani hora 476 m,
Lansky vrch 422 m) rise above its level (Figs. 7 and 8).
Apart from the major slope towards the NE, the flat has
a subordinate transversal slope towards the NW, which
can be documented by the decreased altitude of eche-
lon MSF scarp foot. The tilting is apparent also from the
tendency of water streams coming from the Hor-
nolipovska hornatina (Mts.) to bend from the SW-NE di-
rection to the SSW-NNE up to the S-N (Stfedni, Studeny
and Vojtovicky Brooks) and it shows also in the type of
fiat dissection and processes occurring on the flat.

The character of the highest parts of the flat to the SE
of Skorosice (430 m) above the Skorosicky Brook valley
slopes is that of a river terrace. But gravel thickness
over the sandy weathered granite does not exceed 1m.
The flat surface slopes very gently towards the NW and
pass laterally into the recent gravel cover of the Petro-
vicky and Vojtovicky potok (Brooks). The height differ-
ence between the oldest part of gravel surface above

the village of Skorosice and the actively modelled
surface east of VIgice - measured at the foot of the Vo-
jtovice foor step - is some 70 m.

The Skorosdice flat was formed by fluvial processes
after retreat of the last ice sheet (Gotzinger, 1915) and
this is true also for valleys of Skorosicky and Stiibrny
potok (Brooks). Their depth which decreases down-
stream is not a mere function of discharge. It clearly fol-
lows from the flat morphology that the brooks after
having left the Hornolipovska hornatina (Mts.) could
have originally shifted laterally and their present posi-
tion was fixed only after the incision into granite. The in-
cision and development of the valleys occurred first on
the SE due to the transversal inclination while the ability
of lateral migration has been preserved for the streams
in the NW up to the present (Vojtovicky potok Brook). it
means that while valleys of the Stfibrny and SkoroSicky
potok (Brooks) cut across the flat to continue towards
the NE, the Petrovicky and Vojtovicky potok (Brook) de-
bouch from the Vojtovicky foot step onto an flataccumu-
lation surface formed by recent gravels. Some 3 km
from the MSF echelon scarp foot the two brooks join
and only after a distance of some further 2 km down-
stream they incise into relatively fresh granite forming
flat-bottomed valley (Fig. 8).

Parts of the Skoro$ice flat at mouths of the Petro-
vicky a Vojtovicky brooks from the Vojtovice foot step
appear to be modelled by processes of lateral migration
of water streams even today, similar to those on the al-
luvial fans. Gravel depositions on sandy weathered
granite near Skorosice suggest that the lateral migra-
tion of streambeds might have partly affected also the
parent rock, showing some features of pedimentation
(comp. Mackin, 1970).

The eastern part of the Zulovska pahorkatina (Hilly
Land) with typical granite topography (bornhards etc.) is
separated from the upper catchment of Vidnavka (up-
stream of Vapennad) following the Marginal Sudetic
Fault) by a 6 km long SE-NW spur of the southernmost
part of the Sokolsky hfbet (Ridge). The arrangement is
the main cause to the fact that in contrast to the W part
of the Zulovska pahorkatina (Hilly Land) where water
streams from the Hornolipovska hornatina (Mts.) con-
tiue to the NE, this E part is practically drained only by
streams springing here or on the NW slope of the Sok-
olsky hibet (Ridge).

This E part of the Zulovska pahorkatina (Hilly Land)
faces on the N (between Hukovice and Vidnava) by
a distinct slope of WSW-ENE direction, which corre-
sponds to the Vidnava fault, schematically delineated
by Dyjor (1983 b), a very flat relief built of Quaternary
and Tertiary sediments. The fact that the Vidnavka
River closely follows the slope foot as well as consider-
able thickness of Tertiary sediments in the near fore-
field (Gabriel et al., 1982; Kosciéwko, 1982; Ciuk - Pi-
wocki, 1979) strongly support the tectonic origin of
slope.
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Even this E part of the Zulovskéa pahorkatina (Hilly
Land) is generally inclined to the NE and at the same
time to the NW. Water streams again bend to the NW
and most of the total number of 34 inselbergs can be
found in the E more uplifted part of hilly land near the
Sokolsky hibet (Ridge). The inselbergs found here have
the greatest absolute and relative heights (Fig. 2).

Formation of the typical and in our country unique
granite topography is connected with long-term deep
chemical weathering (etching) and the resulting plana-
tion surface formed by removing of deep weathering
products is designated as a stripped basal surface or
etchplain. Demek et al. (1964. see also Demek, 1995)
used a non-genetic term ,principal surface” which is
a more fitting expression for gentle undulating granite
topography and occurence of inselbergs and low exfo-
liation domes. In English terminology it rather corre-
sponds with a relief designated as etchsurface. Rests of
thick kaolinic mantle (KuZvart, 1965), which are proba-
bly very old (Bakker, 1967), the buried tropical karst
(Pano$, 1964; Demek, 1995) as well as glacial and
glacio-fluvial sediments point to a long polygenetic his-
tory. Although Gétzinger (1915) characterized the Zu-
lovska pahorkatina (Hilly Land) as a glacially modelled
undulated landscape (Rundhdckerlandschatft), the
abundant fossile weathering products, tors and insel-
bergs suggest an apparent overestimation of ice sheet
modelling significance in the past. The existing topogra-
phy rather represents a rare case of glacially modelled
basal weathering surface relief with its original eleva-
tions (Grundhécker) (comp. Budel, 1977; Thomas,
1994: Ivan, 1983; see also Anders, 1939).

Notwithstanding the fact thatthe inselbergs and kao-
linic weathering crusts were formed under different c'i-
matic conditions, the processes of sandy gran:e
weathering and hence the etching processes can con-
tinue even in the present humid climate (comp. Tho-
mas, 1994).

5. The Section of Vapenna - Dolni
Lipova

The height increase of MSF line towards the SE con-
tinues even in the fault-block dissected topography of
the Hornolipovska hornatina (Mts.) to culminate in the
col of Na Pomezi (579 m). In the distance of 8 km the
height difference between the scarp foot near Vapenna
(contact with the Zulovska pahorkatina (Hilly Land) and
the col of Na Pomezi is some 150 m. In the MSF fault
zone, an up to 1.5 km wide fault valley of Vidnavka River
came into existence in rocks of Branna series, which
gradually opens towards the NW in order to link up with
the subdued surface of the SkoroSice flat. There is no
doubt that its formation was heavily contributed to by flu-
vial erosion (Fig. 6). The incomplete isolated hills
(Jilovec, 571 m, hill spot 536.5 m) rising from the wide
valley floor are most probably re-modelled fault blocks

(Fig. 61 and 6J). Downstream, the Vidnavka River
bends to the N-NNE near Vapennéa and forms a very
narrow valley in the granite of Zulovska pahorkatina
(Hilly Land).

An asymmetric drainage pattern is characteristic of
the upper Vidnavka catchment (upstream Vapenna)
partially following from the patterns of mountain spurs in
the W part of Hornolipovska hornatina (Mts.), which ra-
dially run out from Smrk Mt. and end above the wide val-
ley of Vidnavka. With an exception of some short steep
water streams running down from the southern slope of
Sokolsky hfbet (Ridge), all tributaries arrive from the left
side from the Hornolipovska hornatina (Mts.). Rectan-
gular stream junctions suggest the existence of subor-
dinate cross faults or fissure zones.

The Vidnavka River springs on the SW slope of Sok-
olsky hibet (Ridge) at an altitude of some 870 m and
sharply turns to the NW after 2 km in the col of Na
Pomezi. The height difference between the col and
Studniény (892 m) on the MSF norther block is over
400 m. The col floor is located higher than the highest
inselbergs in the adjacent part Zulovska pahorkatina
(Hilly Land) (BoZi hora 525 m, Jestfabi vrch 507 m),
which suggests that uplift movements were probably
not all of exclusively fault character and that there are
also the movements perpendicular or oblique fauits to
the MSF direction and possibly an en bloc uplift, too.

In the area of Na Pomezi, planation surfaces on the
S block of MSF are situated only some 150 m above the
colfloor (between Smrénk 788 m ard Priseliny 743 m .
Thetlco surface 2P me 0i2l Sk 1122 T SOV ITCTE
‘na~ 800 7 gnen mIugn. Ve assume thatin addition to
ecton o movements on the Marginal Sudetic Fault
‘nere was an up-doming or movements on other faults
which are partially delineated by the rectangular valley
pattern (e.g. the branch of Béla fault running towards
the SW into the valley of Biala Ladecka). Here, the
deepest valleys in the whole Rychlebské hory (Mts.)
can be found (Stifbrny and Bucinsky potok brooks).
Unique tributary hanging valleys and waterfalls near
Nyznerov indicate a rapid and continual incision. The
Stiibrny brook runs to the NNE, crossing the SE edge of
Zulovska pahorkatina (Hilly Land) with a deep valley
prior to joining the river of Vidnavka.

The triangle-ground plan block of Sokolsky hrbet
(Ridge) on the NE side of MSF belongs already to the
Fore-Sudetic block with the greatest height (391 m) and
width (10 km) on the SW along the Marginal Sudetic
Fault. The ridge becomes rapidly narrower towards the
NE, declining stepwise by cross faults. The prevailing
direction of drainage towards the NW suggests that the
ridge originally had a secondary inclination to the NW
too. The ridge ends on the presupposed fault of
Vidnava-Gluchotazy (Dyjor, 1983) which is not distinct
in present morphology.
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6. Discussion

A) The development of the Rychlebské hory (Mts.)

topography 2n the contact between Lugicum and
Silesicum ‘s a result of mainly young tectonic block
movements and it is possible to agree with designation
of the process as neotectonic epiplatform orogenesis
(Kopecky. 1989). Uplift of the Bohemian Massif was dif-
ferentiated both in time and in space, and its causes,
mechanisms and temporal course have not been a sub-
jectcfcomprehensive study yet and the expertise rather
finds itself in the stage of speculation. Complex charac-
ter of the issue can be exemplified by six years of sys-
tematic research (geological, geomorphological,
geophysical, dating) of the less complicated uplift of the
Rhenische Shield (Fuchs et al.,, 1983) with a much
lesser horizontal and vertical differences, which - unlike
the Bohemian Massif - is not even in the direct contact
with the young Alpine-Carpathian collision orogene. In
the Rhenische Shield, main cause to the uplift (with the
exception of the E part) that took place as early as from
the end of the late Cretaceousis considered to be partial
melting of the mantle in the ancmalous sublithospheric
layer in the aepth between 50 and 150 km.
A main feature of the young epipiatform Bohemian Mas-
sif uplift was block disintegration whose intensity in-
creased with the increasing height differentiation
causing the formation of ever smaller blocks. Although it
can be assumed, for example on the basis of neovol-
canite composition (see e.g. Cwojdzinski - Jodlowski,
1982), that the uplift cause was most approximately in
the mantle. the differentiation into major morphostruc-
tures is characteristic of its relevance to the structure
and features of crust. and particularly to the block struc-
ture of the mass!f. This is clearly apparent in typological
relief classification Czech Republic (Czudek ed., 1972).
Another relaticn exists between the crust type (Zeman,
1978) and the prevailing type of relief in main geomor-
phologicai units. Certain differences can be anticipated
mainly at tre S and SE margin of the massif on the con-
tact with tne Algine-Carpathian system. On the other
hand. hcvever. should the character of the uplift of large
blocks refizct regional differences in their geological
structure. mere is only a little probability for the differ-
ences ~Iiis cerespected onthe lower levels of regional
division w17t e entire massif being a subject to detailed
surface ‘o'zing of the mezo-kenozoic planation surface
including t~¢ most consoclidated crystalline basement of
Moldanrut o™ (Kopecky, 1989). We therefore cannot
agree w = a~cther opinion of Kopecky (1971, 1989)
thatthe fa. s :n epiplatform orogenesis were of only mi-
nor imeonzance.

S

B) Greater differences in the character of epiplat-
form crogeres:s in the Bohemian Massif can be ex-
pected mainy atits margins as well as along contacts of
large tlocks. The Ramzova and Nyznerov thrusts on
the Lugicum-Silesicum contact are practically an inte-
gral part of the boundary of higher order represented by

the Moravian-Silesian tectonic zone (Misaf - Dudek,
1993) in which Cadomian consolidated Brunovistuli-
cum comes into contact with the Variscan consolidated
units. An important disturbance in the area appears to
be the Ztoty Stok - Trzebieszowice regional shear zone
of the SW-NE orientation, running in parallel to the
Moravian-Silesian tectonic zone (Cymerman, 1996;
other interpretations see Cwojdziriski, 1975, 1976;
Oberc, 1995). In the area where the Moravian-Silesian
tectonic zone cross the Rychlebské hory (Mts.) the uplift
amplitude suddenly increases by some 300 m towards
the SE to the area of Hruby Jesenik (Mts.) and the MSF
morphology exhibits sudden changes. At the same
time, the morphologically distinct uplifted NE margin of
the Bohemian Massif is located some 15 km to the NE
(the fault of Vidnava - Gluchiotazy?). Width of the eleva-
tion is greatest in the Hruby Jesenik (Mts.) culmination
area too. In the first approximation the wider area of
Hruby Jesenik elevation between the Paczkow and
Hornomoravsky Grabens can be considered a mosaic
of fault blocks suggesting a broad block anticlinorium.

C) According to Roth (1980), the eastern margin of
the Bohemian Massif on the contact with the Carpathi-
ans. which belongs to the Brunovistulicum and is today
covered with Miocene sediments of the Carpathian
Foredeep and flysh was its most mobile part from the
Upper Cretaceous. The N fore-field of Rychlebské hory
(Mts.) exhibits the influence of neoide Carpathian struc-
ture by the Meta-Carpathian Range and Paratethys bay
appearing on the Fore-Sudetic block up to Paczkow
(Dyjor, 1983b). In the elevation relief, the influence of
this structure most probably reaches as far as to the
area of Kralicky Snéznik (Mts.) or Nysa Graben and is
indicated by the changing orientation of the Main Euro-
pean Divide from the SW-NE to NW-SE.

D) Geomorphological features important for an
analysis of epiplatform orogenesis include mainly fault-
related scarps, planation surfaces (and their deforma-
tions) and the valley pattern. As to the first mentioned
forms, fault-related scarps, the use of criteria from ar-
eas present active block tectonics (e.g. Blackwelder,
1928; Cotton, 1950; Wallace, 1978) are limited in the
area under study by present low tectonic and seismic
activities that are by several orders weaker. This
showed for example in the geomorphological research
of the most marked section of the MSF scarp in the
Sowie Gory (Mts.) (Migon, 1993; Kryzskowski - Pijet,
1993). Limited possibilities provided by these geomor-
phological phenomena were discussed by Migon
(1995).

The MSF scarp is a true fault scarp (lvan, 1965). On the
other hand, formation of scarps on the Bila Voda Fault
and Javornik Fault, similarly as on the fault of Bernartice
- Hukovice might have been to a certain extent result of
differential erosion, which would mean that the siopes in
question may either be fault-line scarps or exhumed
fault scarps. A probability of composite fault scarps is
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low. As to the character of MSF movements a hypotheti-
cal statement can be made of the reverse fault (steep-
angle thrust) from the asymmetrical cross profile of
Vidnavka valley in the section between Vapenna and
Horni Lipova. In this context it is worth mentioning that
there are no occurences of neovolcanite effusions or
mineral springs on the Marginal Sudetic Faultin our ter-
ritory. Another fact worth attention may be considered
the statement of Pano$ in the discussion to Vosyka's
paper (1960) concerning hydrogeology of the Rychleb-
ské hory (Mts.) that the hydrological system of MSF can
be considered entirely inefficient. Mineral springs in the
Sudeten, particularly those containing COz can gener-
ally be found inside the mountains as for example is the
case of the Hronov-Pofi&i Fault (Dowgiatto, 1987). The
continuous tectonic uplift is suggested by geodetic
measurements (Gierwielaniec - Wozniak, 1983) as well
as the intensive and deep erosion of water streams,
namely in the Hornolipovska hornatina (Mts.).

E) The dating of young tectonic movements is based
mainly on the age of the Tertiary sediments and neovol-
canites. A general scheme of three stages of MSF de-
velopment was outlined by Oberc - Dyjor (1968, later
precision see Dyjor, 1983a, b). According to these two
authors (1968), the MSF scarp development was pre-
ceded by a flexure bending of the Sudetic block along
the NW-SE axis. In the Oligocene and Lower Miocene,
sedimentation on the Fore-Sudetic block occurred in
depressions delineated by W-E oriented faults. An im-
portant fore-field topographic feature was the embay-
ment of Carpathian Foredeep, ending in the NW on the
divide Meta Carpathian Range that separated the
Paczkow - Kedzierzyn graben (Dyjor, 1983a, b) from
the graben structures in the fore-field of Sowie Gory
(Mts.) (Grocholski, 1977). Most significant for the devel-
opment of block relief were fault movements in the end
of the Sarmatian and in Pliocene, which also continued
in the Quaternary. Hypothetic considerations concern-
ing the formation of the presently existing MSF scarp in-
clude only the younger stages - Pliocene and
Quaternary.

F) As to the dating of tectonic movements by neovol-
canites, Birkenmajer et al. (1977) distinguished three
following stages in the Sudeten fore-field: 1) the Upper
Oligocene (Odra stage, tensional) which rather relates
to WNW-ESE-oriented faults in the E part of the Sudetic
fore-field, 2) the Upper Oligocene - Lower Miocene
(Opole stage, compression), and 3) the Middle Mio-
cene, mostly Badenian (Jawor stage, tensional). An-
other dating which is much closer to the scheme known
in our part of the Bohemian Massif is presented by Jerz-
manski and Majciejewski (1968). The position of neo-
volcanites in a wider regional context was studied by
Cwojdzinski - Jodtowski (1982).

Neovolcanites in our territory are younger and crop out
mainly on the NW-SE oriented fauits (Prichystal, 1993).
Small isolated findings of nepheline basanite in the

Rychlebské hory (Mts.) at Zalesi and Lutynia (Berger,
1932; Frejkova, 1954) belong to the youngest ones in
Silesia and according to the scheme of Cwojdzinski -
Jodilowski (1982) originate from the greatest depths of
some 90 km. They are situated in the area of the Tra-
venska hornatina (Mts.) main ridge. According to Fe-
diuk - Fediukova (1989) ultramafic nodules from
nephelinite basanite from Zalesi may designate tem-
perature about 1100 °C at depth of approximately 80
km. It seems that together with the NW-SE tectonics
they are on a NNE-SSW oriented lineament (comp.
Chrtetal., 1968) that is indicated by fluorite mineraliza-
tion (with characteristic Ni and Co elements) near
Zalesi, radioactive springs at Polish Ladek, and a fluo-
rite deposit in Kletno.

G) The mechanism and to some extent also the tem-
poral course of the mountain elevation development
can be derived also from the step-like arrangement of
planation surfaces. Their general weak point is the fact
that ,Unlike sedimentation upon which most of the study
of historical geology is based, erosional processes are
historically defective in that they tend to destroy the
signs of their own agency” (Chorley - Schumm - Sug-
den, 1984, p. 22). An important complicating factor are
climatic changes (Bakker - Levelt, 1964). Complexity of
the issue of denudation chronology of the area under
study can further be illustrated by an experience made
by Panod (1968, p. 110) that ,the step-like planation
surfaces of East Sudetes of unambiguously tectonic ori-
gin combines with systems of erosion surfaces...”. It ap-
pears that the so called Paleogene peneplain was in
fact an etchplain which has been buried under the Terti-
ary sediments o~ the Fore-Suzerc ticck together with
tne xac r 2 weatter~g orust The etchplain is partiaily
c-eser/ed in tne Zulovska pahorkatina (Hilly Land) and
s traces can also be seen even on the Javornik foot
step. Remains on the main ridge of the Rychlebské hory
‘Mts.) at altitudes of 900-1100 m, which point to a mini-
mum amplitude of the entire neotectonic uplift can pre-
sumably be considered its analogy.

Opinions of how the planation surfaces were displaced
into their present position and what is their age rather
differ. One type of interpretation assumes block faulting
of an originally uniform regicnal planation surface
whose remains can be found at different altitudes and
are of the same age (e.g. Demek, 1971). An extreme
variant of this conception. which is however contradic-
tory to the present state of re a certain problem being
presented however in the Goéry Bardzkie (Mts.). The
model probably applies aiso to the NW part of the Rych-
lebské hory (Mts.). Larger remains of the Paleogene
surface on the main ridge can be seen on the Boruvko-
va hora (Mt.) and on Smrk (Mt.). The younger surface
around 700 m (Jelen, Osuty) is best preserved on
Snéznik orthogneiss. The youngest stage of move-
ments reflect the MSF fault scarps which divide into par-
tial phases delineated by the profile of higher
segmented scarps. They were separated by the period

e

4%
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of tectonic quiscence in the course of which a partial pla-
nation surface was formed with flats at 530 m between
Javornik and Travna, and possibly also the Vojtovice
foot step pediment. The situation in the SE part of the
Hornolipovska hornatina (Mts.) affected by young
dome-like deformationis more complex and less clear.

H) A very promising direction in study of tectonic
geomorphology and denudation chronology is the
analysis of valley pattern which passed through radical
changes inthe course of epiplatform orogenesis (comp.
Jahn, 1995). There are two important features in the
wider surroundings of Rychlebské hory (Mts.) that point
to the complex character of the issue in the area under
study and to its significance for the relief development.
The first of them is a fact that the Kralicky pfikop (gra-
ben. as a southern part of the Ktodzko Basin) is being
drained into the rivers of Elbe, Odra and Danube! The
second one is the paleogeographical situation on the
Fore-Sudetic block in the Miocene. The existence of
a canyon-like buried valley, partly incised in the Creta-
ceous sediments in surroudings Opole (Poland) and
filled with the Miocene deposits in the elevation of the
Meta Carpathian Range has been known since the 30’s
(e.g. Kotanski-Radwanski, 1977). It probably links up
with a pattern of similar buried valleys in the region of
Ostrava.
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Abstract

Institute of Geonics, Czech Academy of Sciences - Branch Brno, and Institute of Geography in Ljubljana coope-
rate at a research project aimed at the transformation of marginal rural regions. particularly those located in border
lands of the two countries. The projectis to study a realistic course of the transformation in marginal and border con-
ditions, social consequences of the transformation, roles of entities, social conditions of transformation success, re-
lations between region prosperity and full-scale nature protection. An important factor of the issue is a new situation
on the state borders. Seven following model areas in the two countries were chosen for the project: The White Car-
pathians, the Middle Dyje Basin, the K unstat region and the regions of Lower Drava River Basin, the Sava River Ba-
sin, Istria and Bela Kraina in Slovenia. By comparing research results in the individual regions and by applying
different methods in each of them the team of experts intends to arrive at a general scheme of regional transforma-
tion and its consequences in marginal areas.

Shrnuti

Ustav geoniky AV CR, pobocka Brno a Geograficky ustav Ljubljana Fesi vyzkumny projekt zaméreny na studium
transformace marginélnich ruralnich regionu zejména v pohrani¢nich oblastech obou statu. Otazkami, na néz chce
projekt odpovédét, je reainy prubéh transformace v marginalnich a pohranicnich podminkach, dusledky transfor-
mace pro socialni systém, role subjektu, socidlni podminky uspéchu transformace, vztah mezi prosperitou regionu
a velkoplognou ochranou pfirody. Podstatnym faktorem problému je nova situace na statnich hranicich. V obou
zemich bylo vybréno sedm modelovych oblasti: Bilé Karpaty. Horni Podyji. Kunstatsko a regiony Dolniho Podravi,
Posavi, Istrie a Bilé Krajiny ve Slovinsku. Porovnanim hodnoceni jednotiivvch regionu. ale i aplikaci raznych metod
v kaZdém z nich hodla vyzkumny tym dosahnout zobecnén’ regionaining promet, transformace a jeich dusledku
v marginalnich oblastech.

Key words: geography rural, regions marginal. border preciems. Czech Republic, Slovenia

gions. There are attempts at international collaboration
on the basis of the so called euro-regions. An ever
greater emphasis is being put on the joint environment
protection. The labour market is being formed into en-
tirely new shapes. Some of the former peripheral re-

1. Introduction

State borders in countries of Central, East and
South-East Europe exhibited considerable changes at
the beginning of the 90’s. Borders separating the post-

Communist countries from other European countries
changed their character in connection with the fall of the
iron curtain. The changed state borders between the in-
dividual post-Communist countries became standard.
The former borders between relatively independent re-
publics became the borders between sovereign coun-
tries due to the disintegration of the former Soviet
Union, Yugoslavia and Czechoslovakia. All these
changes occurred within an unprecedental historical
context.

The conditions affected not only bilateral and multi-
lateral relations among the individual countries but also
border regions and their population. The development
of lively exchange of persons, goods and services has
brought both proes and cons to inhabitants in these re-

gions have been given a new stimulation for their
development, the position of other ones has become
marginal. Each type of regicn shows different response
to the change of its borders.

Countryside is one of the most discussed transfor-
mation issues in the post-Communist countries. Itis be-
cause the transformation of countryside has a marked
regional aspect: its course is much differentin the back-
ground of large cities with a great diversity of jobs, diffe-
rent in regions with conditions favourable for competi-
tive agricultural production, and very much different in
marginal regions.

Numbers of people employed in agriculture and in-
dustry show a long-term steady decrease in advanced
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countries. The introduction of market econcmy in the
post-Communist countries has brought problems on the
labcur market in the marginal regions. Backwardness of
these regions becomes ever more alarming in the field
of infrastructure. Young and skilled people with their
families leave for towns, which firstly results in structural
popuiaticn problems and secondly also in a consider-
able drop of the population in some countryside settle-
ments. The very existence of some has even been put
inic danger. A good portion of lands in areas with condi-
tions unfavourable for agricultural production tends to
ay cie. The decline of countryside settlements and ag-
- coitural cultivation of rural land in marginal regions re-
.7 n the loss of landscape-forming functions of
cg.ation and agriculture. Nevertheless, thanks to the
ciycentric development of settlements by means of
gv :obs in Slovenia it was possible to keep a certain
ar: cf young generation in rural regions.

YOO O

Rural geography has lately been paid much atten-
tion at many workplaces namely in France. Rural geog-
raphy includes all works discussing issues of
geographical spaces outside towns and conurbations.
Although the greatest attention is paid to geography of
agriculture, there are many other issues studied such as
environment in rural regions, utilization of rural areas,
village-town relations, commutation, problems of rural
regions in connection with extraction of raw-materials
for industrial production and deposition of communal
wastes in rural areas, utilization of these areas for sec-
ond housing and recreation, and last but not least the is-
sues relating to the marginal character of rural areas.

The issue of peripheral areas has been paid a con-
siderable attention already for some time in West Euro-
pean countries. Even in these countries the regions in
question are those of alpine and sub-alpine character
with less favourable or unfavourable conditions for agri-
cultural production, sometimes hardly accessible by
usual means of transport, with non-existing more signifi-
cat concentration cores of settlement. All these prob-
lems are usually discussed within the subject of rural
geography. As mentioned above, one of the countries
where the peripheral areas have been paid much atten-
tion by geographers is France. A comprehensive mono-
graph dealing with the issue was worked out by
Bonnamour {1993) - Géographie rurale, position et
méthode. The issue of peripheral areas has been tack-
led by many other geographers, though. Of numerous
authors. let us mention Fruit (1984, 1986), Wacker-
mann (1877a, b) from Paris, or experts from Toulouse
(R.E.M.L.C.A. 1978), Lyon (Houssel, 1978) and Rennes
{Bonneau, 1978). All of them can see animation of these
areas in newly introduced industrial activities as well as
in therr reacreational use. Both French and German
gecgraphers also study the changes of rural regions in
the cost-Socialist countries of Central and East Europe
e.g. Grimm, 1995a).

Traditional Czech rural environment, its history and
development was tackled by Sedlacek (1996) whose
efforts were concentrated on a causal analysis of na-
tional cultural heritage decline from the 50’s to the end
of the 80’s. The author can see the major cause in refu-
tation of all traditional values existing in the country en-
vironment and country life (and not only there) till the
end ofthe 40’s. The second cause is then seeninacon-
siderable loss of aesthetic feeling in a great deal of of
population, the factor closely related to the first cause.

Another author who has been dealing with the his-
tory and development of Czech village was Schmeidler
(1996). While the village once used to be a self-
contained independent form in terms of its life, which
provided nearly all vital functions, its character consist-
ing mainly in agricultural production, today a consider-
able part of country population is employed in various
industries, working outside the village. As mentioned by
the author, the term ,rural” does not automatically relate
to agriculture in industrially advanced countries. Bring-
ing closer social structures of population in towns and
villages in the 80’s became a basis for a work by lliner
(1988). In his analysis the author claims that the majori-
ty of rural working population is formed by employes
outside agriculture. Social composition of the poputa-
tion in towns and villages has become aimost identical
with neither rural or urban environments being a do-
maine of a special social group.

One of important stimuli for revitalization of the rural
space in the Czech Republic was the ,,Countryside Res-
toration Programme”. The first steps that were to help to
cure the situation of countryside settlements and land-
scape were made as early as in the 80’s but with no spe-
cial emphasis on their finalization. Hence with
insufficient results. Motivation for the Countryside Res-
toration Programme announcement was described in
an article by Kutéj (1992) in which the greatest impor-
tance of the Programme was attributed to restoration of
losses caused to village and rural environment after
1948 in consequence of the then concept of socialist
large-scale agricultural production and unsound ad-
ministration application of central settlement system.
Main objectives of the Programme were seen in its
dwelling on the awareness of traditional rural values as
well as on the prospect of its sound development within
the sustainable development of society. The Pro-
gramme was to initiate enthusiasm in the rural popula-
tion to strive for the development of healthy and
ecologically sound living environment. The Programme
does not aim at a mere restoration of the intravillan but
also at the improvement of the surrounding landscape
in the cadaster area of the municipality with all its eco-
logical problems, nature protection and agricultural pro-
duction. Results of the Programme on revitalization of
rural environment in the Czech Republic were appreci-
ated by Dejmal (1995). According to the author, the
,Countryside Restoration Programme” has become
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a recognized form of organizing restoration and develo-
pmental programmes in our countryside. On the other
hand, Sedlagek (1996) claims that it would be irrealistic
to rely upon rural inhabitants and their enthusiasm to re-
turn to the disturbed environment its original values
since it is exactly them who have to face perhaps the
most severe struggle for existence.

Facilities available in the rural settlements signifi-
cantly affect satisfaction of the rural population. Villages
still have fewer social facilities than towns and the issue
was studied by many authors in the 80’s (Krucek, 1982:
Andrle - Srb, 1987; Hoferek - Martinek, 1987) and in the
90's (Schmeidler, 1996).

Demographical development is another index that
shows great differences between rural and urban areas
inthe Czech Republic. In the end of the 80’s, the popula-
tion age structure was studied in details in settlements
with up to 500 inhabitants and developmental trends of
population numbers in these settlements up to the year
of 2000 (Andrle - Srb, 1987). In spite of the fact that the
population structure in rural areas is at present different
from that in towns (particularly in terms of birth rate and
age structure), the rural figures are expected to get
much closer to those in towns in the future (Schmeidler,
1996).

After 1989, the Czech rural space exhibits pro-
nounced changes which have been a cause to prob-
lems of different kinds. An analysis of these problems of
rural development was made by Slepicka (1994) to-
gether with a schematical proposal for their solution.
The author can see cons of the development in the rapid
decrease of production, increasing prices of all produc-
tion means, in restricted public transport services in ru-
ral settlements, decreasing income of people working in
agriculture and forestry, in high above average rate of
unemployment in rural areas, in a considerable in-
crease of retail and self-supply forms of agricultural pro-
duction, in the fragmentation of state administration, in
the monopoly position of manufacturers and suppliers
of agricultural machines and equipments, insufficient
organization and poor solidarity of farmers. On the other
hand, proes can be seen in the favourable course of pri-
vatization and transformation as well as in the integra-
tion of 300 000 redundant workers from agriculture into
other branches of national economy.

The change of political and economic conditions af-
ter 1989 reflected in structural changes of Czech agri-
culture which is an important element of the rural
landscape. Decreased importance of agriculture in rural
areas and its consequences were studied by
Schmeidler (1996). The author claims that the decrease
has influenced the character and formation of rural set-
tlement in consequence of which unused buildings be-
come dilapidated, the social and economic structure
changed, and historical identity with the place disap-
pearing. After 1989, the rural population showed inter-
est in a possibility of private farming and an interesting

issue became their readiness and preparedness for the
challenge. A public inquiry into pre-requisites of land
owners for the development of private farming was
made by Horska - Chroma - Slamova - Sopek (1991).
The paper brings results of the inquiry which was aimed
at finding what kind of people were included in the re-
search, what were their stimuli for private farming, what
are their qualifications and other pre-requisites for es-
tablishing a farm, what are their ideas and plans for the
future, what are their external (objective) conditions in
which they made the decision to go for private farming
and conditions limiting their efforts.

Another interesting public inquiry was made at the
beginning of the 90's, which was to find out what the ru-
ral population thinks of the future of both countryside
and agriculture (Brabenec - Safecova, 1991). Basic
questions were focused on the interest of rural popula-
tion and workers of agricultural establishments to run
private farming business, on the mapping of public ser-

vices in villages and their standard, and theoretical pos-
sibilities of employment in other than agricultural estab-

lishments. Other questions were directed to the issue of
leisure time and leisure time activities.

Results of public inquiries made at the beginning of
the 90's were summarized by Schmeidler (1996). The
author brings an evidence to the fact that the recent
public inquiries as well as other forms of research find
out a relatively great popularity of rural settlements. As-
sets of villages are seen in social (a considerable identi-
fication with the locality, a well developed network of
social contacts, high appreciation of village together-
ness) and ecological (content with special environ-
mental qualities, nature closeness and clean air)
qualities. In contrast, negative statements concerned
cultural facilities, schools and infrastructure in general
as well as the insufficient connection to the transport
network. With greater mobility and leisure time the vil-
lage still seems to have a certain attractiveness as
a place of recreation and meaningful leisure time activi-
ties.

The cooperational efforts of OECD countries at
searching new possibilities for the development of rural
regions are described in Kasparova (1995). Special at-
tention at these considerations about the further de-
velopment of rural areas is paid particularly to the
standard of economy, standard of living environment,
preservation of cultural heritage and general quality of
living in the OECD countries, rural regions. At present,
the programme of OECD rural development includes
four key areas: analyses and studies of effects of
adopted policies, development of the countryside and
employment, natural and cultural values (key factors of
rural development), and the issue of industrial policies
versus rural development.

A general view of the issue of social system geo-
graphical differentiation and its causes in the Czech Re-
public presented Hampt et al. (1996). According to this
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author the most distinctive features of marginality are
exhibited by metropolitan regions situated in the east-
ern part of the country, i.e. Moravia and E. Bohemia.

The new state borders, in our case between the
Czech Republic and Slovakia, and between Slovenia
and Croatia, impaired the labour market as well as the
market with products in the borderland regions. New
economic, transport and psychological barriers came
into sight and traditional contacts built for tens of years
were suddenly found in pieces. The recent historical de-
velopment appears to be negative in some respects.
Building of new relationships is still at the beginning.
However, the situation facilitates the economic growth

of certain population groups (trade) at some places,
particularly in the vicinity of important border crossings.

A conception of across-the-border relations of indi-
vidual regions is needed at which opening of the border
would meet every day’s requirements of local popula-
tion so that living in the border land becomes attractive.
Neighbouring countries will have to make use of their
potential for such a kind of relations on both sides of the
borderline. At this, the knowledge of traditions, men-
tality and language of the other party is notirrelevenat at
all. The border areas will have to play an important role
of intermediary at negotiations of central authorities
from the partner countries.

It was relatively early that the issues of border geog-
raphy became to be studied by geographers in Central
Europe. International projects are coordinated by the in-
stitute fur Landerkunde in Leipzig (Grimm, 1993,
1995a) which concentrates not only on an analysis of
the situation on the German border itself (including im-
portant pieces of knowledge from the former border line
between the two German states) but also on an analysis
of borders located in the German sphere of interest.
Methodology of the works is based both on classic
socio-geographical methods which analyze actual re-
gional changes occutrring in the border land, and on so-
ciological methods that rather concentrate on the
perception of these changes. As mentioned by German
geographers, we should probably speak of a new geo-
graphical discipline coming into existence.

Possible solutions of these social problems are
generally known. It is the development of ecological ag-
riculture, growing of special crops, utilization and spe-

cial processing of local raw-materials, development of
agro-tourism, utilization of relatively less disturbed
natural areas for educational and cultural purposes at
simultaneous preservation or restoration of identity of

individual rural settlements.

The hitherto experience indicates a low utilization of
the actual potential of marginal regions. A cause to this
phenomenon shoud however be seen in people. Edu-
cation. adaptability to conditions of market economy as
well as entrepreneurial spirit are low in the marginal re-
gions and the human factor is usually at the background

of other causes to the backwardness, e.g. the lack of fi-
nance.

2. Topics and methods

The Brno Branch of Institute of Geonics, Czech
Academy of Sciences and the Institute of Geography in
Ljubljana run together a research project named NEW
PROSPERITY FOR RURAL REGIONS in 1996-1998.
Objectives of the project consist in finding answers to
the following major questions:

« What is the course of transformation in marginal re-
gions: changes in ownership structure, methods of
aréa administiation, entreprenéunal standards, new
activities,

* What are the actual consequences of transformation:
employment rate, migration, way of living,

» What is the influence of the state border, what are the
over-border contacts,

* What is the course of practical solution of the relation
between environment versus economic and social
prosperity,

* What are general conditions for successful transfor-
mation in marginal areas (generalization of resuits).

Partial tasks following out of the above objectives in-
clude:

+ elaboration of basic theoretical and methodological
solutions,

+ an analysis of seven model regions of which four are
in Slovenia and three in the Czech Republic,

* an analysis of the already existing forms of over-
border cooperation, problems of bilateral land owner-
ship, labour and product market, changes in the struc-
ture of supplies into the border settlements,
organization and management of over-boder flows,
over-border environmental problems, changes of
geopolitical importance of individual regions and
study of mutual ethnics,

+ a comparison and generalization of acquired know-
ledge in two planes: a) to extend theory and methodo-
logy, b) to be applied by local and regional institutions.

The research period was defined for two years: from
September 1996 to August 1998. The project should re-
sultin seven partial regional studies, a final comparison,
and a whole range of partial documents, materials and

pieces of knowledge. The partial results will be appre-
ciated by the 2"4 Moravian Geographical Conference

CONGEO '97 held in Lednice in September 1997.

The main core of the analytical part of the project will
consist in work with the model regions. Classic geo-
graphical methods will be used that are to be combined
with sociological methods important particularly for the
monitoring of latest developmental trends as well as for
the acquirement of data about developing opinions of
population and important entities in the terrain. itis also
expected that behavioural methods will be used to-
gether with political geography relating to the theory of
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border regions and border land issues. It is a matter of
course that cartographical methods will be made use of
not only to present the phenomena but also to analyze
them. Remote sensing methods based on aerial moni-
toring will be used as a model analysis.

3. Model regions

The name of the project indicates that teams of ex-
perts will study the marginal rural regions. These re-
gions are often found on the state borders which play
a role of the barrier evoking the region marginality. The
marginal regions can sometimes be seen even in the in-
land, in areas with severe natural conditions unfavour-
able for the development of economic activities and - as
arule - usually in the dead zone between the spheres of
influence of large settlement centres.

All regions have their specific features and to a cer-
tain extent represent an independent scientifical prob-
lem. Material for generalization of these individual
issues is to be received through their mutual compari-
son. This plays an important role both for the develop-
ment of theory, and for practical application of results.
The following regions of interest were defined in the
project on the basis of these starting points: in the
Czech Republic:

» the region of Middle Dyje Basin,

- the White Carpathians Mts.

« the Kunstat region

in Slovenia :

« the Sava Basin

- the Slovenian Istria

« Bela Kraina

» the region of Lower Drava Basin.

The first step of projectimplementation will consistin
the precision of model region boundaries. Here, a rule
should apply that the regions form realistic socic-
economically operating territorial units. In social ge-
ography, the concept is usually applied on the basis of
nodal regions that include a centre and its background.
which aims at an integral character of ,natural” territorial
units belonging to each other from the viewpoint of terri-
torial logics. In terms of proposed objectives and
methods of work the areas are not too extensive in order
to facilitate a relatively detailed analysis including public
ingquiries.

When delineating the regions one must face a fact
that unlike unmarginal regions the marginal ones usu-
ally miss any significant centres. Gravitational force of
existing centres is too weak to be able to integrate the
nodal region for the needs of our definition. On the top of
it, the marginal regions are often located on the touch-
point of natural districts consisting of several centres,
which means that the gravitation is usually rather
chaotic.

Austria

Fig. 1 Map of the Czech Republic with marked area
under study

After having taken into account a whole range of as-
pects typical of the Czech Republic, we finally based
our model regions on the former judicial districts of 1849
according to their situationin 1911-1938 (Fig. 1). The ju-
dicial districts cannot be considered genuine nodal re-
gions; nevertheless, the condition of integrity of the
existing socio-geographical regions in terms of even di-
vision of the territory was met. The judicial districts were
not planning regions in the sense of administration units
of the Socialist period. Therefore, unlike the present ad-
ministration regions that have been taken over from the
era of Socialism, which try to connect larger centres
with peripheral microregions, the former judicial dis-
tricts include a relatively more homogeneous area,
much more suited for our purposes.

Delineation of Slovenian model areas was defined
by localization of borderland and by general problems.
As tc administration. each of the regicns splits into
severa M.n.c cacties wo cfthem berg cefined histori-
caly Soveman stz atz Bea Krana). two of them

z g :Sava Basin, Lower

-

3

I

Italy

3 Spodnie Posavie
& Spodrye Podravie

Fig. 2 Map of the SLovenia with marked area under
study



MORAVIAN GEOGRAPHICAL REPORTS, No. 1/1997, Vol. 5 23

3.1 The Middle Dyje Basin

The model area of Upper Dyje is represented by
former judicial districts of Vranov nad Dyji and Jemnice
(Fig. 3). Itsacreage is 472.5 km? and the largest portion
of the area is situated at the altitudes between 350 and
600 m. Surface of the region belongs in the geomorpho-
logical complex of JeviSovska pahorkatina (Hilly Land)
which is represented by the broken Bitovska and Zno-
jemské pahorkatina (Hilly Lands) and Jemnicka kotlina
(Basin). Only the NE part of Jemnice district belongs in
the flat Brtnické vrchovina (Upland) which is a part of
Krizanovska vrchovina (Upland). Nearly the whole re-
g.cn belongs in the catchment of Dyje River which flows
trrough the Vranov part of the model area in abundant
meandres. A dam was built on the river in the first half of
tne 30's. whose reservoir is some 30 km long. The dis-
trict of Jemnice is drained by Zeletavka, the left tributary
of Dyje. Climate of the region is relatively cold and dry
with average annual temperatures ranging between 4
and 7 'C and average annual precipitations usually not
exceeding 600 mm. The most eastwards situated part
of the region belongs in the Podyji National Park.

Inthis century, the model area passed through many
political and administration changes that reflected in its
today’s character. The first milestone was foundation of
Czechoslovakia as one of the successor states of
Austro-Hungarian Monarchy in 1918. The state border
was the first barrier to restrict economic contacts with
Vienna. From the ethnic point of view, a considerable
part of the region was German speaking up to 1945. In
the consequence of this, 39 villages in the area were oc-
cupied and annected to Germany in 1938. The original
administration was restored in 1945. The number of
German population rapidly decreased during the War
and in the post-war period due to a whole range of dif-
ferent causes such as persecution of German anti-
fascists and Jews by Hitler's regime, war losses of Ger-
man soldiers, flight of the German population from the
frontand evacuation. With the greater part of population
the region also lost a good portion of its identity and eco-
nomic activity. Further marginalization occurred due to
the iron curtain after 1948. The latest marginalization
impuls so far was the administration arrangement that
was put into force in 1960 and which tore the Jemnice
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Fig. 3 The Middle Dyje Basin - area under study
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part of the region into three pieces belonging now in
three districts of two regional administration units. Thus
a significant administrative barrier came into existence
not only from the viewpoint of the population but mainly
from the viewpoint of economic development.

Economy of the model area has always been de-
pending on the primary sector, particularly on agricul-
ture. However, conditions for agricultural production are
less favourable here than in lowlands situated east of
the model region. The main crops grown in the area
were rye, oats, potatoes, fodder crops, animal produc-
tion included mainly cattle, pigs and poultry. Farms of
decisive importance were those in Vranov, Bitov and
Jemnice. Industrial production in the proper sense of
the word did not practically exist. Should we speak of in-
dustry then we would have to mention mere primary
processing of agricultural products, small-scale trades
and building.

With the exception of Jemnice and its connection to
Moravské Budéjovice, the whole region is very much
Lout-of-the-way” for transport and traffic. It would not be
realistic to speak of any transit significance of particu-
larly the Vranov part of the area. The only local railway
connects Jemnice with Moravské Budéjovice while the
greater part of the region is without any railway connec-
tion. The only road border crossing in the area,
Vraténin-Drosendorf is meant only for citizens of the
Czech Republic and Austria.

The region of Vranov dam lake ranks with important
recreational areas in Moravia. Recreation can be com-
bined with water sports and tourism in a forested land-
scape which is only little affected by industrial
preduction and urbanization as well as with sightseeing
of important architectonic monuments such as the Ba-
rogue Chateau in Vranov nad Dyji, Bitov Castle, and
ruins of the Cornstejn Castle. The districts of Bitov and
Vranov were sought by modest tourists and families for
summer stays before the construction of the dam lake.

There are 41 municipalities, 59 municipal parts, and
15 590 inhabitants in the area. This represents an ex-
tremely low average population density of 33 inhabi-
tants per km? including the only larger settiement of
Jemnice and 25 inhabitants per km? without Jemnice.
Jemnice is the largest settlement in the region, whose
core has 4 thousand inhabitants. The most popular
company in the town is JEMCA - Tea Packaging, and
there are also small companies specialized in engineer-
ing, construction business and ready-made clothes
manufacture. The number of inhabitants in any other vil-
lage does not exceed a thousand. Vranov nad Dyji is im-
portant in historical and cultural terms as well as for
recreation. A nearly fifty percent of municipalities rank in
the class of very small settlements. A total of 5 munici-
palities have less than 100 inhabitants, other 14 villages
have a population of between 100-200.

The social system of the area suffers from its rural
character, remoteness, low diversity of jobs, and the
ethnic population change after 1945. All this relates
among other to lower adaptability of the region to new
conditions and lower entrepreneurial spirit of the popu-
lation. The capacity of using the potential of business
and consumer innovations from near Austria is ap-
parently not too high.

3.2 The White Carpathians

The model area of White Carpathians consists of the
former judicial districts of Bojkovice and Valagské Klo-
bouky and its acreage is 533 km? (Fig. 4). Surface of the
region is filled with hilly lands, uplands and mountains of
three complexes of the Moravian-Slovak Carpathians.
Viewed from the West, we can see dissected forma-
tions of the Hlucka pahorkatina (Hilly Land) which melts
into the Luhacovicka vrchovina (Upland) and reaches
the highest altitudes in the flat Komonecka hornatina
(Upland). The Slovak border edge is formed by massive
flat mountain ridges. The Javorniky Mts. reach the
model area with their PulCinska hornatina (Upland). The
Chmelovska hornatina (Upland) is another part of the
White Carpathians, which links up with the Lopenicka
hornatina (Upland) behind the pass of Vlara River. Alti-
tudes range between 500 and 800 metres.

A greater part of the territory belongs into the Morava
River catchment that is drained by the OlSava River.
The NE part of the region is drained by the Senica River
into the BeCva River while the border area is drained by
the Viara River into the Véh River. Compared with the
previous region, the White Carpathians are warmer -
though located at a higher altitude- with average annual
air temperatures from 4 “C in the borderland mountains
up to 8.5 "C in valleys, and more humid too - with aver-
age total annual precipitations ranging between 600
and 800 mm. The borderland area from the South up to
approximately the present boundary between the dis-
tricts of Vsetin and Zlin belongs in the protected land-
scape area of White Carpathians, which is partly
forested but typical with its vast meadows.

The model area did not have to pass through serious
changes in the new age past as the region of South Mo-
ravia. In contrast, the foundation of Czechoslovakia in
1918 opened a door to even better Czecho-Slovak col-
laboration the roots of which date back from at least
1848. In the terms of ethnics, the entire region could be
considered Czech, and a negligible German (Jewish)
minority could be met with only in towns. In 1960, the
whole area was broken to suddenly belong in three dis-
tricts of two regional administrative units (Uherské Hra-
disté, the then Gottwaldov and Vsetin) due to
administrative reorganization, but remained to be of
transit character in the WE direction. Later on (in 1980)
itacquired a partial connection in the NS direction by the
constitution of the Protected Landscape Area of White
Carpathians. A real barrier came into existence only in
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production was repre-
sented by several
glassworks on the
Moravian-Siovak bor-
der, hand-made cloths
and slippers, and by
primary processing of
local raw-materials in
sawmills, flour mills
and distilleries. In the
period between 1918-
1938, the government
promoted the devel-
opment of engineering
production in
Bojkovice,  Slavicin
and Viachovice incon-
nection with require-
ments  for country
defence. There wers
new food and wood
processing establish-
ments in Brumov and
Bojkovice, textile
works in Valasské Klo-
bouky, and a shoe fac-
tory in Slavi€in. On the
other hand, the glass
making industry de-
clined. The region was
influenced by entre-
preneurial activities of
Bata Company in Zlin,
not only by new jobs
available but also by
the improving entre-
preneurial atmo-
sphere.

The region was in-
terconnected with the
infand by the Vlara

Fig. 4 The White Carpathians - area under study

1993, after disintegration of Czechoslovakia, more pre-
cisely said - a bit later, after currencies and economies
of the two countries were split.

Up to 1918 the region was mainly rural with unfa-
vourable conditions for agricultural production namely
in the district of ValaSské Klobouky full of slopes and
clearings. Prevailing agricultural production included
cattle rearing, vegetable growing and fruit growing spe-
cialized in plum and seed breeding. A certain percent-
age of the population made their living by domestic
small commodity production, peddling and seasonal
works related to either building or animal-trimming. Emi-
gration to find new jobs in this region was greatest in

railway (Brno - Trnéi-

anska Tepld) which

was finished in 1888.
Other important transit transport lines connecting Mo-
ravia with Slovakia were built in the 20’s and 30’s. They
included a railway junction of Horni Lide¢ - Pulchov,
amotorway (the present E50) from Uherské Hradisté to
TrenCin, etc. The area is expected to soon become
crossed by the most significant Czech highway D1 from
Prague and Brno to Slovakia. There are two railway and
four road border crossings of which three operate for
long-distance traffic. On the other hand, the NS direc-
tion which could have integrated the model region has
been of much lesserimportance up to now. The present
development which is supposed to bring weakening
(Fig. 5). Surface of the region is of mainly upland fea
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a height of 500-750 m. A SE part of the region reaches
as far as to the Boskovicka brazda (Furrow).

The area has no important water stream. Waters of
its eastern half are caught by the Svitava River, waters
of the western half are taken away by the OlesSnicky po-
tok (Brook) into the Svratka River. The NE corner of the
area is crossed by the Kretinka River with the water
reservoir at Letovice, situated partially in the model area
territory and nearly reaching the Vir dam reservoir on he
Svratka River on the NW. Climatic characteristics are
similar to those of White Carpathians, i.e. average an-
nual temperature of 4-8.5 'C, and average annual pre-
cipitations ranging between 600 and 800 mm.

The model region has not been much affected by
historical changes of this century. Yet, it could not avoid
a split into three following districts of two regions after
the 1960 administrative reform: Blansko, Zdar nad
Séazavou, and Svitavy in order to form a lateral periphery
to all three districts, whose remoteness was made even
more visible by transferring the function of district towns
to Blansko and Zdar nad Sazavou. In terms of its eth-
nics, the region has always been exclusively Czech.

Although its natural conditions are not too favour-
able, the region was mainly rural in the past and be-
longed in the corn and potato production area. The only
industrial settlement was Ole3nice with its textile pro-
duction. Other industries were limited to the processing
of local raw-materials (well-known is the Kunstat pot-
tery) and trades. Industrialization has left the region in-
tact even after 1945.

Remoteness of the region fully justifies its classifica-
tion as an inland periphery. The single important road
communication passing through the region in its WE di-
rection is the road No. 18 Zd'ar nad Sazavou - Prostgjov.
Thereis no railway in the area neither is the region desti-
nation of tourists, perhaps with the exception of summer
cottages. All this despite the fact that a vicinity of the
large regional centre of Brno as well as of good terrains
for tourism could be an advantage.

The region has 43 municipalities, 63 municipal parts
and 16 537 inhabitants, which represents an average
population density of 61 persons per km?. There are
three centres of rural character here (although Kunstat
has formally been town since 1995): Kunstéat, OleSnice
and Lysice. The municipalities do not form any hinter-
lands. Real centres are the towns of Boskovice, Le-
tovice, Bystfice nad Perstejnem, possibly also Policka
and Tisnov. The towns which are located outside the
model area, however, rank with the class of smaller cen-
tres and their distance from settlements of Kunstat dis-
trict weakens their gravitational influence. It is therefore
possible to claim that centripetal forces in the regicn are
of a relatively complex character and combine with the
influence of distant towns and nearer rural centres. The
majority of settlements concentrate in small villages of

which 3 have less than 100 inhabitants and the popula-
tion of other nine ranges between 100 and 200.

The largest of municipalities is Kunstat with the
population of 2 200. It is known mainly as a cultural cen-
tre, a birth place of the Bohemian King George of
Podébrady, and a place of work of FrantiSek Halas, the
well-known poet. The town has an insignificant produc-
tion of grinding tools and pottery. Olesnice has a pro-
duction of artificial flowers and food.

The district of Kunstat is a typical inland periphery.
The strongly rural area with limited prospects of pros-
perity has been formed in the consequence of natural
conditions unfavourable for agricultural production, traf-
fic remoteness and absence of urban-type settlement
centres even without any negative socio-political in-
fluences occurring on the state border. Certain hopes
can be seen in a possibility of integration of the region
into the recreational background of Brno aglomeration.

3.4 The Slovenian Istria

The region under study is a part of Istria, the penin-
sula whose largest part belongs to Croatia at present
(Fig. 6). The Slovenian part of Istria includes three mu-
nicipalities which take up 34 459 ha (1.7 % of Slovenia,
and its population was 77 964 (3.9 % of Slovenian popu-
lation) in 1995. There are 122 settlements in the region,
of which three are towns: Koper (24 595 inhabitants),
|zola (10 460 inhabitants) and Piran (4 773 inhabitants;
in conurbation with Portoroz and Lucija 13 558 inhabi-
tants). The region splits into three administrative mu-
nicipalities: Koper (46 270 inhabitants), Izola (14 354
inhabitants), and Piran (17 340 inhabitants).

Situated right on the edge of Istria is the town of Terst
(257 000 inhabitants) which used to be the main eco-
nomic centre of Slovenian Istria and a great part of
Croatian Istria till the end of World War [l when it was an-
nected by ltaly after alignment of a new state border.

The Slovenian lIstria consists of the following fand-
scape units: coast belt with accumulation lowlands and
wider inland. The prevailing flat landscape of the coast
belt at low altitudes was in the past used for salines and
for intensive farming on edges while the present activi-
ties of the area are evenly distributed among transport
(the harbour of Koper), tourism, settlement, processing
industry and agriculture.

A flysch area graduaily rises from the sea to the in-
land in the SE direction - from the lowest hills (above
200 m) up to the highest flysch hills and flats at the
height of 300-500 m. In the NE the region enters a karst
world. The climate of Slovenian Istria ranks with the
class of Mediterranean climate with air temperatures in
the warmest month exceeding 22 °C and average Janu-
ary air temperature in Koper being 4.5 ‘C. A stronger
continental influence can be seen on the tops of flysch
hills as well as on the karst edges and depends on the
altitude and distance from the sea, which also shows on
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In 1954, at the time of
integration of Slovenian |s-
tria to Slovenia, the area was of exclusively rural
character. Due to strong industrialization, intensive im-
migration (supported also politically) and development
of other activities (transport in Koper harbour, tourism,
trade) towns on the coast, namely Koper, have grown
up into important economic centres of the country. The
rapid growth can best be expressed by the increasing
population between the census made in 1948 and the
one made in 1991 when the number of inhabitants in-
creased to 176.9 %.

The present economic structure is presented by
means of data on economically active population by in-
dividual sectors of national economy. The tertiary sector
is dominated by transport, tourism and trade. Besides
the favourable location by the sea the economic devel-
opment is conditioned also by border location of the re-
gion that facilitates cooperation with Italy. In addition,
Koper has expanded its influence into the territory of
Croatian Istria.

Fig. 5 The Kunstat area - area under study

The rapid economic growth reflected in significant
alterations in the settlement structure in the region. The
population and its activities are concentrated in three
coast towns with 66 % of total population of the region.
The area of settlements whose population has been
steadily increasing after the War represents 26 % of the
region with 93 % of thezpopulation and population den-
sity of 553 persons/km*.

Rural areas which take up approximately two thirds
of the region exhibit a considerable depopulation trend
their population having been reduced by nearly a half
since the War. Many small villages and settlements are
in ruins and the cultural landscape deteriorates. The
greatest emigration can be seen in areas along the
Croatian border which is far away from the coast ag-
agglomerations. After the state border set-up the
situation of these territories has become even worse
since the area partially gravitated to the nearest
Croation centre of Buzet.
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tensive vine-growing
area in Bela Kraina. The
fourth part is the nearly
uninhabited  Poljanska
gora, a southern spread
of KoCevski Rog Mits.,
which does not differ from
the previously mentioned
area with the exception of
lower altitudes. The last
part is Poljanska dolina -
awidening dry valley right
above Kolpa, which im-
mediately borders with
the area of KoCevie.

As long as until the
12" century, Bela Kraina
was under the church and
civic administration of
Croatia. Later on the terri-

Fig. 6 The Slovenian Istria - area under study

The contemporary asymmetries of the spatial devel-
opment are being resolved in municipalities by means
of accelerated equipment of rural areas with the com-
munal infrastructure (roads, water supplies, waste wa-
ter systems) which is expected to gradually form
conditions suitable for living in these parts of the region.

3.5 Bela Kraina

The region of Bela Kraina occupies an area of 593
km? and its population was 26 558 in 1991 Fig. 7). It di-
vides into three administrative municipalities: Metlika,
Crnomelj and Semi&. Distance from main Slovenian
centres, barriers formed by the Gorjanci Mts. in the
North and by the KoCevski Rog Mts. in the West as well
as openess of the area towards Croatia put the region -
together with its historical development - into the posi-
tion of a considerably specific Slovenian region in the
SE Slovenia along the Croatian borders especially in
terms of language and culture.

The region consists of five different areas differen-
tiated from one another by physical and geographical
features, population density, infrastructure facilities and
border-related problems. Bela Kraina ranks with en-
tirely karsted Slovenian regions, very similar to Kras
and Suha Kraina. The karst character shows every-
where. The most extensive part belongs in the so called
Belokraine platform which is low and intensively pla-
nated but combined with karst furrows. The platform de-
clines from its central location to the lowland of Kolpa
River. Slopes of the Gorjanci Mts. rise up from this low-
land in the northern direction into the much discussed
Zumberak. The third part is represented by eastern
slopes of Koc¢evski Rog Mts. - a denser populated beltin
the thermal zone which is the most famous and most ex-

tory feil into ownership of
Counts of Visnia gora and
the church in the area
was transferred to the
Aquilleian patriarch. After 1209, the territory was owned
by the family of Andechs-Meranes, then by the Sponhe-
ims and Counts of Gorizie. In 1374, the territory was
passed to the family of Habsburgs. Around 1440, Bela
Kraina was annected to Carniola where it remained till
the provincial division of the Austro-Hungarian Monar-
chy was annuled. Bela Kraina long included also vil-
lages in Zumberak, which are to be found in Croatia
today. After 1919, Bela Kraina was first integrated into
the Drava province that included whole Slovenia within
the first Yugoslavia. Later, several years before World
War Il (1936/39/40), it was integrated into the Sava
province, in other words into the Croatian province. Bor-
ders in certain sections were often changed, e.g. above
Metlika, near Marindol, and their post-war form has sur-
vived till the present time. After Slovenia has reached
independence and Slovenia and Croatia recognized
each other to be sovereign countries, the border be-
tween the republics became a state border, i.e. aninter-
national border.

The border is unambiguously respected in the
greater part of the region since it runs along the river
Kolpa which flows through a shaliow karst canyon and
does not change its bed. In contrast, the situation in
Zumberak in the Gorjanci Mts. is entirely different. The
border line has been a subject of many tempestuous
discussions because on its way through the broken
mountaineous topography and furrowed karst it forms
three larger and several smaller border pockets. On the
top of it, its visibility is poor due to numerous vineyards
and fields. There are two border crossings here: one in
the South near Vinice, and the other in the North at Met-
lika.
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cultural environment. In addi-
tion to these refugees, the im-
migration element is also
represented by Roma who
have settled at four places in
Bela Kraina.

Bela Kraina is an unambi-
guously depopulated area.
Mass emigration occurred in
the second half of the 19" cen-
tury due to agrarian overpopu-
lation and it was channeled
particularly to the U.S.A. and
later to industrial areas of
;‘f,i‘: West Europe. After World War
T"f;f;’"em Il, the emigration flow was di-

rected to the towns of Ljubl-
jana and Novo Mesto, low
number of inhabitants emi-
grated to Croatia. Numerous
gastarbeiters from Bela Kraina
still work in Germany, Switzer-
land and Austria.

—— border of territory
amww railway

The existing economy is
represented by processing in-
dustries and various kinds of
services which are localized
along the major traffic veins
and in larger settlements. The

new border represents a
strong impuls for a more inten-

Fig. 7 Bela Kraina - area under study

As to landscape forms the region opens into Croatia
from which it is distinctly separated by the river Kolpa.
Due to numerous flour and saw mills the river was a con-
tact line rather than a division. In the past times, the con-
tacts over the border used to be lively. In spite of having
been linked with mainly large Slovenian towns in terms
of administration, culture and education, local inhabi-
tants did their shoppings over the border and worked on
the other side of the border. Only very seldom they
studied at Croatian secondary schools or universities.

With its population density of 45 inhabitants per km?
Bela Kraina ranks with the least populated Slovenian re-
gions. There are only two more densely populated belts
here of which one is in the western part of the area at the
foot of Kogevski Rog Mts. (vine-growing area) and the
second is situated in the northern part in the surround-
ings of Metlika. The degree of urbanization is low and
there are only two settlements of urban character here:
Crmomelj (5 000 inhabitants) and Metlika (2 000 inhabi-
tants). Origin of the population is diverse since many
refugees - mainly Serbs from territories of Croatia and
Bosnia - have found their new homes in the area since
the times of Turkish invasion. This had a great influence
on the formation of cultural landscape, language and

sive development of tertiary

sector in rural areas, particu-

larty of those adjacent to the
border.

3.6 The Sava Basin area

The basin of Sava River is a small geographical and
spatial unit representing 4.5 % of Slovenian territory
and 3.7 % of total Siovenian population (Fig. 8). It is
situated in the SE Slovenia along the border with Croa-
tia and consists of three municipalities of which largest
is Krsko with 344 km? and 28 576 inhabitants, and
BreZice with 268 km? and 24 724 inhabitants. With the
population density of 92.3 inhabitants per km? is the
BreZice municipality most densely populated areainthe
region. Nevertheless, even this density value is below
the Slovenian average. Census data indicate a certain
stagnation in the post-war period with the growth index
for 1991/1948 being 103.3 %.

The Sava Basin region is dominated by the lowland
along the Sava River. Higher and hardly passable
ridges of the Posavsko hribovje Mts. strictly separate
the Sava Basin region from the eighbouring region of
Savinjsko. On the other side the lower Kr8ko Mts. and
a valley along the river Krka form a less pronounced
partition from the regions of Dolenjsko and Novo Mesto.
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The territory is divided in the middle into two identical
parts near Sava along which run the main railway and
a regional road of similar importance. In general, the
belt along Sava, in other words the centre of Krsko-
BreZisko polje lowland, represents an important de-
velopment axis whose various production activities
come lately to the fore. Another important traffic vein is
a ,highway” link between Ljubljana and Zagreb, which
connects the country centre with the two centres of
Sava Basin.

The region is typical of extensive inundated areas
that take up over a quarter of the Kriko-Brezigko polje
lowland. All three main rivers of Sava, Krka and Sotla
exhibit periodical floods similarly as their tributaries,
particularly those flowing out of the Krske gorice Mts.
and Bizeljske gorice Mts. Extensive floods are also
regular in the area of Krakovski gozd.

48 % of the Sava Basin region is formed by rural land
which is concentrated mainly in the lowland of Kr3ko-
BreZisko polje and along the river Sotla where condi-
tions for agricultural production are most favourable and
the rural land takes up more than 70 % of the total area.
The Sava Basin upland on the right bank of Sava River
has rather poor conditions for agriculture. In the munici-
pality of Sevnica the conditions are most favourable in
the Sevnica basin and around Senov. Due to good cli-

matic and soil conditions the majority of slopes in the
norther parts of Brezice and Kr8ko municipalities are
covered with orchards and vineyards. Here are the
most famous vine-growing districts of Bizeljsko and
Sremic and the sunny slopes of Gorjanci.

The Sava Basin region has no clear regional centre
since the region is not homogeneous enough. The role
of municipal centres is divided between Krsko and
Brezice. Brezice with its tertiary and quaternary infra-
structure (hospital, secondary school) came up as a re-
gional centre during the first post-war years. However,
due to the faster industrial growth and important func-
tions for power industry as a seat of nuclear power
plant, Kr§ko became an even more important centre.
Central regional functions have not developed due to
relative closeness of other centres because
demographical and economic standards of the territory
are lower, and partially also due to the borderland char-
acter of the region and the long-term metropolitan influ-
ence of Zagreb.

Compared with other Slovenian regions the Sava
Basin region can be distinguished by the following
characteristics:

+ the population is lower than in the neighbouring re-
gions of Celje and Dolenjsko but higher than in
Zasavsko,

border of territory
----- railway
——————— road
- river
% = settlement
forest

Fig. 8 The Sava Basin region - area under study



MORAVIAN GEOGRAPHICAL REPORTS, No. 1/1997, Vol. 5 31

* the number of jobs is between a third and a half of
those in Dolenjsko and Celje,

- different sizes of regional centres can be the best illus-
tration: Celje, Novo Mesto and Trbovlje are six-, three,
and more than two-times larger than Kr$ko or BreZice.

The number of urban population hardly exceeds
a quarter (26 %) of total population. The growth of towns
was relatively slow, which corresponds with a rather
small gravitational background but does not correspond
with other generally favourable conditions such as
a good location near the important traffic corridor,
a great surplus of jobs, and not just a poor standard of
industrialization. In the comparison with neighbouring
regions the urban centres in the Sava Basin area are
smaller and their offer of jobs is lower and less diversi-
fied. Also, there is no genuine regional centre because
Krsko and BreZice compete with each other rather than
cooperate. Therefore, in terms of services of medium
and higher standard the area is linked with the centres
of Novo Mesto, Celje (and Zagreb) in many aspects.

Values of many economic and geographical indices
are below the Slovenian average and below the aver-
age of neighbouring regions. Economic power of the re-
gion declines, the old structure falls into pieces while the
new one comes up at a far much slower pace than else-
where in the country. Analyses of developmental poten-
tials indicate that the municipalities of Kriko and
BreZice rank with a group of municipalities with the
below-average developmental potential and Sevnica
belongs in the municipalities with the most below-
average developmental potential. The analyses con-
firmed that Sevnica and Krsko belong in the group of
centres with an unambiguous orientation to secondary
activities and BreZice in the group with a weak orienta-
tion to tertiary activities. Due to the economic recession
which has been lasting many years, regional disparities
of the Sava Basin area increase in the comparison with
central Slovenia. Typical of the region is a mixture of the
more or less unfavourable economic and qualification
structure contrasting with satisfactory infrastructure fa-
cilities. Striking are industrial areas with structural and
environmental problems, high unemployment as well as
rural areas with the decreasing population, poor popula-
tion mobility, emigration of young generation, etc.

3.7 The Lower Drava Basin area

The area under study occupies 1038.6 km? and con-
sists of 11 municipalities situated in the NE Slovenia:
Ptuj, Kidricevo, Majsperk, Videm, Zavr¢, Goridnica,
Dornava, Jursinci, Desternik-Trnovska vas, Ormoz and
Ljutomer (Fig. 9). Landscape ecological features in-
clude two landscape types otherwise typical of the
whole Sub-Pannonian and Pannonian Slovenia: vast
lowlands along the rivers of Mura and Drava, which are
dissected by large gravel-clay terraces, and between
them relatively low hills in long ridges divided by narrow
valley along larger water streams. The hiils are formed

mainly by Miocene marl and sand sediments, valley
floors mainly by clay and clay-sand alluvia. This is why
they are wet and exposed to numerous floods. Favour-
able geomorphological and climatic conditions (av. alti-
tude 251 m av.slope 6°, av. received solar energy over
4100 MJ/m? ) affectarelatively dense but notevenly dis-
tributed population (101 inhabitants/km? ) and intensive
agricultural utilization of land. Fields and vineyards take
up 11 % and 3 %, respectively, of the total acreage and
surmount three times the Slovenian average while the
percentage of forests (2 %) is by nearly a half lower. Sig-
nificant from the viewpoint of arable land are lowlands
along Drava and Mura, and vineyards in Slovenska go-
rica and Haloze.

Settlements are localized on slightly raised warmer
valley edges, on ridges and elevated places where they
are safe from floods as well as from frequent soil slides.
The landscape diversity is further accentuated by great
differences in land utilization between usually culti-
vated, sunny, southern, south-eastern and south-
western slopes, and slopes with no sun that are mostly
covered with forests.

According to the last census made in 1991, there
were 104 826 inhabitants in the area. Population trends
studied over the last thirty years indicate that the major-
ity of municipalities exhibit negative trends as none of
them was capable of maintaining natural rise in popula-
tion in its area. Even the two largest municipalities of
Ptuj and Ljutomer, where the population shows a slight
increase, maintained less than a half of their natural rise
of population.

The area suffers from a relatively high surplus of ag-
ricultural work and unemployment of industrial workers.
According to the last census, a good quarter of popula-
tion lives on farms. An average farm in this area is
smaller than the national average and 34 % of all work-
ing inhabitants are employed in the primary sector.

Location of industries in the region is extremely
uneven with the highest concentrations in Ptuj, Ljuto-
mer and OrmoZz and some rural areas with no industri-
alization at all. Main factors for the localization of
industries are the locations near Drava, main motorway
and railway. Active population employed in the industry
amounts to 26.8 % (census 1991) while the national
Slovenian average is 35.7 %. Of the industries, most
usual is food production which directly relates to the ag-
ricultural background, metal processing and metallurgy
with high demands of power generated by hydroelectric
power plants on the river Drava, and the textile industry.
Two thirds of industrial plants employ less than 250 per-
Sons.

Importance of the area for tourism in Slovenia is
gradually increasing. Tourism is focused on some spe-
cific types of recreation such as cultural and educational
travelling connected with the rich cultural heritage, and
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Fig. 9 The Lower Drava Basin region - area under study

agrotourism which indirectly stimulates restoration and
maintenance of rural landscape.

The area can be roughly divided into three gravita-
tional backgrounds of three urban centres: Ptuj, Ormoz
and Ljutomer which are not only the biggest centres in
terms of job opportunities, supply and education, but
also seats of communities. This is why they have still re-
tained many administrative and central functions of
general character.

The lowland part of the area under study struggles
with problems concerning an uncontrolled communal
infrastructure, excessive use of chemicals in agriculture
in consequence of which underground waters are con-
taminated and hence also one of the largest reservoirs
of drinking water in Slovenia, uncontrolled expansion of
settlements, etc. The part of uplands and hilly lands in
this area has to face problems of depopulation, aban-
doned cultivated land and insufficient infrastructure. Ditf-
ficulties also appear in connection with the new state
border which affects nearly the whole area woth any fu-
ture colonization and life itself having become practi-

caly dangerous in the Haloze Mts. The difficulties can
be relieved crcurec oniy by means of a new conception
which wculd acvccate ar cver-boraer interconnection
of borderland areas tnat wouid meet all necessary basic
requirements of local population in the case of border
opening to facilitate all advantages of living on the bor-
der.

Present traffic across the newly established border
is of mainly local character. There are only three inter-
national border crossings operated for international
transport (Gruskovije, Sredi§¢e nad Dravou, and Zavrc).
The highest percentage of the traffic is represented by
motorcars of Croatian citizens who cross the border in
order to do shopping or work in Slovenia. The analyses
showed that the borders do not have any significant in-
fluence on the change of traffic stream channeling but
only make the travelling longer.

Openess of the borders in the former common state
facilitated intensive population flows across the border.
If the farmer left his land in the Slovenian territory along
the border in order to work in the industry or just move
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elsewhere, the farm was usually purchased by his Croa-
tian neighbours. The majority of bilateral land owners is
localized along the border section whose line was al-
tered several times after the fall of Austria-Hungary.

4. Hypotheses

There is a typical barrier characteristic for each of
the model areas under study, which represents a limita-
tion to their prosperity. In the majority of cases, this bar-
rier is the state border with some additional factors.
Each of the model regions is different from the viewpoint
of its economic and population structures. Their com
a subsequent economic fall of the region, its depopula-
tion, idle rural land and final loss of landscape-forming
function of agriculture and population.

A solution can be seen in a concept of sustainable
development, which plans the development rather in its
qualitative plane and in agreement with environmental
requirements. However, application of the idea in actual
practice meets with permanent conflicts of different kind
and conflicting interests under permanently changing
conditions. Sustainable development can be con-
sidered an ideal framework rather than guidelines foran
activity. Therefore, its application in each of the regions
and at any time will be different.

One of typical features of market economy is re-
gional differentiation within the framework of which
there are both rich and poor regions coming into exis-
tence. We have to abandon an idea of marginal regions
being rich. On the other hand, even here there are peo-
ple living and companies doing well. It follows that there
must be some reasons for their staying or for a new lo-
calization of human activities in these areas. We as-
sume that marginal regions should not become a target
for development but a target for such a standard of pros-
perity that would be capable of ensuring their proper
functionality. As to terminology, it would therefore be not
the sustainable development but rather the sustainable
prosperity - within normal fluctuations of market econ-
omy, though.

In this context, the major decisive factor will be man
with his adaptability to changing conditions, his motiva-
tion, skills and capabilities. Extreme engagement of the
man can conquer even the marginal conditions. Tho-

mas Bata, the popular Czech entrepreneur of the period
between the wars, built his first factories as a rule in
marginal regions of the then Czechoslovakia in order to
give birth to a world-wide shoe-making empire.
However, in common life it is other entities that run their
activities in marginal regions: small and medium-size
entrepreneurs, local councillors, intelligentsia, people
of younger and medium age categories. Not even the
best programme of prosperity can be fulfilled without
these human subjects.

The mostimportantimpuls to launch the programme
of prosperity in a region is to define its idea, to find re-
gion identity and to work out the programme. Idea of the
region consists in finding its place within the regional
structure, in determining the sense of its existence and
in defining the goal for common efforts. Identity of the
region as well as identity of any municipality is a neces-
sary condition for restoring positive effects of rural style
of life - high standard of social control, collaboration be-
tween neighbours, awareness of unity with the village
and region. An efficient and long-term programme will
have to define methods of how to make use of the al-
ready existing potentials in regions, and the support
from outside should be directed to further development
of these potentials rather than to consumption.

A compromise will have to be worked out between
the concerns of local population with its requirements
for life standard and concerns of countries and wider
(also international) community in utilization of the given
area.

5. Conclusions

New Prosperity for Rural Regions - it is an economic,
social and scientific problem of the present time and fu-
ture. Differentiation of economic success achieved by
not only persons and companies but also by regions is
a natural attribute of market economy. Economic and
social failure of some areas is extremely unfavourable
for the country since the government has to adopt
a scheme of regional redistribution of finance. Regions
situated on the state border deserve attention not only
from the viewpoint of their own prosperity but also from
the viewpoint of the role which they play in contacts be-
tween countries.
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IMPACT OF SOCIO-ECONOMIC ACTIVITIES
ON THE LANDSCAPE IN THE CATCHMENT AREA
OF RICKA

Pavlina HLAVINKOVA

Abstract

Diverse geological and geomorphological structure and climate are two main factors conditioning colourful
representation of soils and vegetation in the catchment area of Ricka. The different natural conditions were then re-
flected also in ways by which the man used the landscape. The area of lower reach of the river, with a relatively only
little broken topography and very favourable climate and soils has been converted into the landscape with intensive
agricultural production in which only a few environmentally important landscape segments were retained. This is the
reason why itis necessary to stabilize the landscape from the ecological point of view. In contrast, the spring area of
Ricka and its main affluents, whose topography is much more broken, has preserved its original forest character to
considerable extent and could be considered a nearly stable landscape from the ecological point of view. Its ecologi-
cal potential can be illustrated by the status of Protected Landscape Area given to the Moravian Karst and that of Na-
ture Park granted to the Ricka catchment area.

Shrnuti

Ruznoroda geologicka a geomorfologicka stavba v povod/ Ricky podminila spolu s klimatem pestré zastoupeni
pud a vegetace. Tyto odlisné pfirodni poméry se pak odrazily i ve zpusobu vyuZiti krajiny clovekem.

Oblast dolniho toku, relativné malo Clenitd, z hlediska klimatu a pudniho zastoupeni velice prizniva ¢ast byla
pfeménéna na intenzivné zemédélsky vyuZivanou krajinu, v niZ se zachovalo jen nepatrné mnoZstvi ekologicky
vyznamnych segmentu krajiny, a je proto nutné ji z ekologického hlediska stabilizovat.

Naopak pramenna oblast Ricky a jejich hlavnich pfitoku, jeZ je daleko vice lenita, si zachovala do znaéné miry
svuj pavodni lesni charakter a je mozZné ji z ekologického hlediska povaZovat za krajinu téemér stabilni. Jej
ekologicky potencial potvrzuje rovnéZz statut CHKO Moravsky kras a Prirodni park Ricky.

Key words: catchment area of Ri¢ka River, Protected Landscape Area of Moravian Karst, Nature Park of Rigka,
EILS - ecologically important landscape segments, karst phenomena, forest type groups, anthropo-
genic impacts, proposals for landscape reconstruction

the future landscape development can then be set up
based on these data.

1. Introduction

Past efforts in this country were aimed at the most in-

i o : > Possible reconstructions of the present cultural
tensive utilization of natural potential by human society.

landscape with regard to its topical use were suggested

Possible impacts of these methods of management
such as surplus fertilization, reclamation, straightening
of water streams, deforestation or forestation with inap-
propriate tree species composition were not sufficiently
taken into account. Therefore, the so called ecological
area planning becomes an important necessity at
present when efforts aimed at the repair of the damages
increase hand in hand with the increasing environ-
mental awareness.

Deeper knowledge of the environment damage, un-
desirable localization of human activities, excessive
utilization by agriculture and forestry, and of all kinds of
pollution serves as a basis for regeneration and subse-
quent protection of the area in question. Programmes of

onan example of the Ri¢ka River caichment model area
after evaluation of natural conditions. The paper is
based on author’'s dissertaucn (Hlavinkova, 1995),
worked out under the leadership of doc. RNDr. A. Hy-
nek, CSc., Department of Geography, Faculty of Natu-
ral Sciences, Masaryk University in Brno, and
represents main achieved results.

2. Model area

The catchment area of river Ri&ka (approx. 145 km2)
as an integral whole with natural boundaries was cho-
sen as a model area which is adjacent to the eastern
limits of Brno and represents a typical interface be-
Fig. 2) by a frequent alternation of deeply incised val
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a character of broken upland. The terrain declines to-
wards the South in order to pass a stage of hilly lowland
and gradually blend into a relief of river terraces in the
surroundings of Brno. This is why the terrain forms inthe
southern (graben) section of the catchment area, buiit of
mainly Neogene and Quaternary sediments, can be
characterized as soft - where mild slopes with siow gra-
dient changes separate individual shallow valleys. An
exception from this general character of topography can
be considered elevations near Brno, built of Lower Car-
bonian conglomerates (e.g. Zurar, Santon) and further
to the South small isles of Neogene lithotamnial lime-
stones (e.g. Pracky hill). In general, the Brno surround-
ings are characteristic by mutual mingling of these
forms in the contact zone between the Bohemian Massif
and the Carpathians (Fig. 2).

Attractiveness of the area is further enhanced by
caves occurring in Devonian limestones (e.g. Ochozska
c.. Pekarna c., Malgina c.. Svéduv stul, Netopyrka c.),
connected with each other by underground water
streams of Ritka, Hosténicky and Ochozsky brooks.
The complex of caves offers other accompanying karst
phenomena such as sinking depressions near Hadek
and Host&nice and springs of the mentioned water
streams including the so called Hadecka estavella and
other small karst phenomena (karren). Varied plant
communities in the model area are conditioned by the
location on the interface of Hercynian hilly land flora dis-
trict (Hercynikum submontanum ) and the district of Mo-
ravian  Pre-Carpathian  flora  (Praecarpaticum
moravicum) (Dostal in Vanétkova, 1983), as well as by
varied site conditions.

Geological parent rock, relief form, varied vailey
depth and width, different aspect, sloping, soil type
(most frequent are kambizems, dominating mainly in
the non-karst area of Lower Carbonian age, combined
with rankers and pseudogleys at some places; rendzi-
nas characteristic for the territory of Devonian lime-
stones and conglomerates (karst); luvisols which melt
into chernozems in the South, typical for loess and loess
loam covers: fluvisols and gleys blending into Fluvi-
gleyic Phaeozems in the South, characteristic for valley
floors thanks to alluvial regime) and topoclimate (par-
ticularly affects of sun aspect, air humidity and tempera-
ture, and soil water content and temperature) - all this
generates very different conditions for plant growth in
the given area and conditions intermingling of species
spreading from neighbouring floristic zones.

Original forest communities representing altitudinal
vegetation zones 1 through to 4 inthe SN direction were
those of extensive deciduous forests melting into forest-
steppe to steppe communities towards the South and
communities of alluvial plains and floodplain forests
with wetland vegetation.

Beech stands, at some places with an admixture of
fir, were the original forest type of platforms at higher al-
titudes (450 m and up). Oak-beech stands (400-450 m)

and beech-oak stands (350-400 m) were then charac-
teristic of lower altitudinal zones and blended into oak-
hornbeam woods (300-350 m) in the South (towards the
edge of the Bohemian Massif).

Some beech stands still occur at the higher altitudes
but with much fewer firs. At many a place these beech
stands were replaced by mixed forests with the most
frequent representation of Quercus petraea, Fagus syl-
vatica, Carpinus betulus, Picea abies and Larix euro-
paea, or by pure coniferous stands of mainly Norway
spruce. The typical beech stands were preserved only
at some places to the west of Bfezina and on slopes in
the Ricka River spring area.

The oak-beech stands are often combined with de-
manding broadleaved species such as Tilia platyphylla,

Tilia cordata, Acer platanoides and Acer pseudoplata-
nus.

The oak-hornbeam woods are disturbed by the plan-
tation of other tree species (Pinus sylvestris, Picea
abies) to a lesser extent than the forests in the spring
area. Represented are mainly Quercus petraea with
Quercus robur, and also Carpinus betulus takes up
a considerably large area. Shrub and herb understo-
reys are abundant and varied. The transition of oak-
hornbeam woods into acidophile and subxerophile oak
stands well shows in the greater occurrence of Acer
campestre and Sorbus torminalis.

Valley slopes have a colourful mosaic of plant com-
munities whose composition is affected by different as-
pects as well as by different stages of talus stability. In
addition to the aspect, shade plays also a very impor-
tant role. Many times, the aspectinfluence can be seen
only in the upper part of the slope since the lower part is
shaded by the opposite slope. The area exhibits in-
versed altitudinal vegetation zones and therefore great
differences are found in the local relief as to the compo-
sition of vegetation even on very tiny areas. Talus
forests are preserved only at sporadic places, mainly at
the foot and on the steep slopes of canyon-like karst val-
leys. Forest type groups of lime-, hornbeam- and
beech-maple stands and maple-ash stands can be

i 1

Fig. 1 Model area of Ricka catchment
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found on the shaded slopes. Major tree species of these
talus forests are Acer platanoides, Acer pseudoplata-
nus, Fraxinus excelsior, Tilia cordata and Carpinus be-
tulus.

The maple-beech-oak stands occur in lower parts of
sunlit slopes with mostly southern aspect, which
gradually blend into communities of beech-oak stands
up the slope.

Xerothermic communities developed on shallow
soils (mainly on rendzinas). The sites are of forest
steppe character with a usually opened shrub layer and
a closed herb cover with the rich species composition.

Dogwood-oak stands occur at the warmest and
driest places with abundant representation of Quercus
petraea and Cornus mas. Of determinant species let us
mention Sorbus torminalis, Carpinus betulus, Tilia cor-
data, Tilia platyphyllos, Uimus carpinifolia, Acer cam-
pestre, Crataegus oxyacantha and Prunus spinosa.

Some areas occur in the southern part of the Pro-
tected Landscape Area of Moravian Karst, in which the
composition of tree species has been more or less pre-
served and maintained in optimum balance corre-
sponding with original natural conditions. This was the
reason to establish small-scale protected landscape ar-
eas such as National Nature Preserve of Hadecka plan-
inka [1], Nature Preserve of Ricka valley [5], National
Nature Relic of Pekarna [4], Nature Relic of Bfezinka
[6], Nature Relic of Hornek [2], and Nature Relic U staré
vapenice [3] (Fig. 4).

In the southern part of the catchment area, which is
intensively used for agricultural production all remaining
near-natural vegetation has irreplaceable ecological
and aesthetic functions as a fauna refuge and nesting
area.

The majority of forest-steppe and steppe vegetation
remainders is bound to isolated elevations formed by
Culmian conglomerates, possibly also to their southern
slopes or top flats. Main representation is that of grass-
herbal communities with the occurrence of thermophilic
and xerophylous species of which examples are Ver-
bascum austriacum, Pulsatilla grandis, Allium flavum,
Geranium sanguineum, lIris pumila, Asplenium tricho-
manes and various Cyanus species. Of shrubs, fre-
quently represented are Crataegus sp., Prunus
spinosa, Rosa canina, Cornus mas, Rosa dumetorum
and Euonymus verrucosa. The mostimportant localities
were announced protected areas: Nature Preserve of
Velaticka conglomerate hillside [7], Nature Relic of
Horka [10], Nature Relic of Navrsi [11], Nature Relic of
Santon [9], and Nature Relic of Vinohradky [8] (Fig. 4).

Forest and forest-steppe communities (e.g. in the
area of Nature Relic Velky Hradek [12] and in the area of
Nature Relic of Andélka-Certovka [13]) (Fig. 4) with pre-
vailing Quercus petraea and Carpinus betulus, and with
the admixture of other species such as Acer campestre,

Acer platanoides, Fraxinus excelsior and Ulmus
carpinifolia can be found on slopes with other aspects.
Frequent shrub representatives are Sambucus nigra
and Euonymus europaea, dominating undergrowth
species are Corydalis cava, Polygonatum officinale,
Anemone ranunculoides, Anemone nemorosa, Ficaria
verna, Viola sp. and other. An undesirable admixture in
these forests (prevailing at some places) is Robinia
pseudoacacia. Thanks to former efforts aimed at the
forestaticn of forest-steppe slopes with this species,
there are gradually ever fewer suitable places with the
xerothermophilic steppe vegetation. and the steppe fal-
low land communities exhibit degradation and finally to-
tal decay.

Communities with Alnus glutinosa, Fraxinus excel-
sior and Salix sp. the undergrowth of which includes
a wide range of wetland herbal species can be found in
narrow alluvial plains along smaller water streams.

The Rika River valley itself as well as valleys of
larger affluents such as Hosténicky, Ochozsky and
Roketnice brooks is not forested in its greater part with
forest sections occurring only in the vicinity of spring
areas and in the area of Moravian Karst. The flat valley
of upper Rigka is characteristic by wet to waterlogged
meadows with natural meadow to wetland communities
where some endangered plant species still can be seen
such as Leucojum vernum, Trollius altissimus, Primula
elatior, Dactylorhiza majalis, Iris sibirica and other.
However, these meadows gradually change into cul-
tural meadows by human activities (land drainage and
grazing).

Tiny remnants of floodplain forests with the greatest
representation of Alnus glutinosa with admixtured
Fraxinus excelsior, Acer platanoides, Tilia cordata,
Salix sp. and Populus sp. can be found in the lower
reach of Ri¢ka. Robinia pseudoacacia is an undesirable
species similarly as in the forest communities. Perma-
nent grassiands which are often waterlogged can be
seen at some places in valleys with narrow alluvial
plains.

The remaining area of Ritka catchment is inhabited
by intravillan communities of field creps. gardens, or-
chards, vineyards and fallow lands - all with an admix-
ture of ruderal vegetation and all impacted by
anthropogenic activities.

In the part that is in direct tcuch with the Brno conur-
bation the two landscape types and their components
combine in order to form a very colourful mosaic.

5. Present use of cultural landscape in
the Ricka catchment

The different natural conditions in various parts of
the catchment area greatly affected utilization of the
landscape by man and hence the formation of varied
types of cultural landscape. The following landscape
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Fig. 2 High diversity of the Ricka catchment area
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subtypes or segments (JUva - Zachar et al., 1981) can
be distinguished in the catchment under study, which
were set up on the basis of data concerning the land-
scape use and according to the degree of disturbance of
the natural landscape by anthropogenic activities:

« Nature preserves in which the vegetation has been
more or less kept in its original natural condition as
natural landscape (NNP Hadecka planinka [1], NP
Ricka Valley [5], NP Velatickd conglomerate hillside
[7], NNR Pekarna Cave [4], NR Hornek [2], NR U stare
vapenice [3], NR Bfezinka [6], NR Vinohradky [8]. NR
Santon [9], NR Horka [10], NR Navrsi[11]. NR Velky
hajek [12] and NR Andé&lka a Certovka [13]).
Forest landscape with stands of varied tree species
composition as relatively near-natural landscape,
Rural landscape which can be divided into two follow-
ing groups by the degree of anthropogenic activity im-
pact:

- meadows and pastures - extensively used,

- fields - intensively used,
- Landscape of seats of rural or suburban type - altered
landscape with sporadic near-natural elements,
Industrial landscape {(cement works at Mokra) as re-
formed landscape,
- Landscape of mines (lime quarries near Ligefi, Mokra

and Ochoz) - devastated landscape.

The catchment area of Ri¢ka has 40 % of forested
land of which 76 % of forests fall to the area of upper
reach, some 40 % to the area adjacent to Brno, and
hardly 4 % to the lower reach of the stream. In contrast,
seats, arable land and other economic activities take up
only 24 % in the area of upper reach, 60 % in the area
adjacent to Brmo, and 96 % in the lower reach area (see
Fig. 3, 4 - Land use). A statement can be made on the
basis of these data that there are following changes to
be seen in the North-South direction:

« change of functional (purpose) landscape sub-

type,

+ change in landscape use intensity,

« change in spatial arrangement of human activities.

+ changes in seat numbers,

+ changes in road network density.

The lower degree of landscape economic use in the
area of upper reach of Ritka and its affluents with domi-
nating forest landscape, isles of fields and rural seats,
and sporadic occurrence of mining areas is conditioned
by both less favourable natural conditions (in contrastto
the lower reach the topography here is very broken,
rendzinas prevail in the soil cover and luvisols get ever
more replaced by kambizems in the northern direction,
and from the viewpoint of climate the area is generally
wetter and colder) and by the status of the Protected
Landscape Area of Moravian Karst with the occurrence
of karsted Devonian limestones and that of the Ritka
Nature Park. These two large protected landscape
areas are massively used for short-term suburban rec-
reation thanks to their favourable location near Brno,
good access and attractive environment. Areas used for

agricultural production (fields) can only be found around
the seats. The most frequently grown crops are wheat
and barley, to lesser extent also potatoes and fodder
mixtures for cattle. Due to their location on slopes and
due to improper management methods (ploughing
along perpendicular to contour line) the areas are an
easy subject to erosion. Waterlogged valley floors of
larger streams are used as meadows and pastures.
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The rate of agricultural production in the landscape
increases in the southern direction with more favour-
able natural conditions. Intensive utilization of the land-
scape for agricultural production is typical of the area
situated in the very vicinity of Brno conurbation and par-
ticularly of the area of lower reach of the Ri¢ka River. It
is a typical agricultural landscape with isles of rural type
seat landscape and local occurrence of mining and in-
dustrial areas.

With regard to favourable soil and climatic condi-
tions (local climate is warmer and drier than that in the
spring area) one- and two-year crops (fodder crops) are
grown at most. Thanks to these favourable climatic con-
ditions the area has been colonized and utilized by the
man since the Neolite era.

At many a place, the former vast fields of cultural
crops have been replaced by a colourful mosaic of
larger fields and smaller lots after land restitution when
individual original land owners were given back their
properties. Nevertheless, large-scale plant production
is still dominating (Agricultural Cooperative Prace, Sla-
panice) and the most frequently grown crops include
wheat. barley. maize. oil rape and sugarbeet. Many or-
chards can be found on deforested slopes of higher gra-
dient (e.g. slopes of Pracky hill) and vineyards can be
seen mainly on slopes with the southern aspect.

There are some more activities in the area which
ought to be mentioned:

« Devonian limestones for building industry (both
quarry stone and pure limestcne for cement made in
cement works at Mokra and in Brno-Maloméfice) are
mined in several localities i{Ochoz, Mokra - Hosténice,
Brno-LiSen-Lesn{ lom).

+ Local road network density is relatively high (incl.
Brno-Ostrava motorway).

+ Sanitary landfill of communal waste at Slapanice,

- Brickworks at Slapanice,

+ Cement works and limekiln at Mokra,

« Electrical switching station at Sokolnice,

« Sugar refinery at Sokolnice,

12 water reservoirs and ponds were built in the catch-
ment area, which are used to breed fish and for rec
a respect and it is unfortunately negative rather than
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positive. The possible anthropogenic impacts on the
landscape were divided into groups by causal activi-
ties as foliows:

Agriculture and forestry
Use of pesticides in agricultural production (original
species disappear, the original trophic chain is dis-
turbed, which results in disturbed ecosystem
balance).
Conversion of wetland meadows and spring areas of
RiGka into pastures and cultural meadows. Drainage
of these meadows results in accelerated run-off from
the landscape, in the dropping uncerground water ta-
ble and hence in drying out of soiis and vegetation
change (some wetland species such as Leucojum
vernum, Trollius altissimus and many cther show per-
manent decline).
Grazing and cutting of these mezacows gradually re-
sultin altered species ccmgcsiticn ¢fgrass communi-
ties.
Excessive fertilization - poilution of underground and
surface waters (washings).
Employment of heavy machinery in forestry and agri-
culture - soil degradation and compaction.
Deforestation results in excessive erosion.
Aforestation and improper choice of tree species
(spreading stands of non-autochthonous Robinia
pseudoacacia in the southern part, plantation of Nor-
way spruce pure stands in the northern part) results in
degradation and gradual liquidation of original com-
munities (steppe and forest-steppe vegetation, flood-
plain and deciduous forests).
lll-considered aforestation or deforestation result not
only in the liquidation of certain plant or animal spe-
cies but also in the general disturbance of natural
balance, which may result even in changed site condi-
tions.

Industry and mining
Generation of gaseous air pollutants and wastes from
industrial production (cement works at Mokra gene-
rate a considerable amount of dust articles which are
deposited in the surrounding landscape) - pollution.
Air pollution with gaseous and dust pollutants:

« The largest source of dust and gaseous air pollu-
tion are the cement works and limekiln at Mokra,
which generate as much as 2028 tons of dust each
year with fitful concentrations of dust exceeding
2000 pg.m'3 in the areas of Hosténice, Mokra, Po-
zofice and Sivice (Hudec - Husak - Jatiova et al.,
1995).

« The sugar refinery at Sokolnice is a smaller air pol-
lution source with 174 tons of SOz per year (Hudec
- Husak - Jatiova et al., 1995).

Landscape devastation due to mining (big limestone
quarries near Mokra, Hosténice and Ochoz).
Change of relief forms from natural into anthropo-
genic due to mining, waste depositions destroy the
original landscape appearance and deteriorate its
aesthetic value (quarries, landfills, spoil banks).

41

Building

Built-up areas which were originally forest or grass
lands.

Ever increasing building activities near seats and
main roads result in the shrinking arable land (service
station Rohlenka and its background, ever increasing
numbers of petrol stations, warehousing and produc-
tion facilities near Slapanice and Brno-Slatina).

Water management
Straightening and regulation of water streams espe-
cially in the lower reach of Rigka (TvaroZensky brook,
Roketnice b. and Pracky b.) leads to increased water
erosion.
Drainage and irrigation - change of vegetation, salini-
zation.

Recreation
Building of summer houses in garden plot colonies in
the Protected Landscape Area of Moravian Karst and
the Nature Park of Ri¢ka (e.g. near Muchova bouda
and B&lkav mlyn, at Hadek etc.) has already been put
under control - decrease of landscape aesthetic func-
tion, occurrence of black dumps.
Unrestrained movement of holiday-makers in forests
and their regardless conduct and lacking discipline
lead to anthropogenic erosion, picking and liquidation
of some plant (mainly protected) species such as lris
pseudacorus, Leucojum vernum, Galanthus nivalis
etc.
Problems with access to summer houses by transport
means (car entrance into the Protected Landscape
Area and the Nature Park, parking).

The list of anthropogenic impacts on the landscape

in the catchment area of Ri¢ka could continue so that
we eventually get aware of all their negative conse-
quences. However, the above list should be a sufficient
tool to help us in drawing of our own picture about the
landscape disturbance.

In general, the influence of human society on the

landscape has so many aspects that it would not be rec-
ommended to consider each of them individually. They
all have to be assessed as a whole complex issue. A
question still remains, however, whether the human so-
ciety is capable of curing the already existing damages
or at least prevent further devastation of the landscape.

A proposal of reconstructions in the cultural land-

scape

The different physical and geographical conditions

of the upper and lower reaches of Ricka led to different
formation of cultural landscape in the two areas during
the long-term evolution and hence to different methods
of their use.

From the ecological point of view, the upper reach

catchment area is in a good state of preservation, i.e. it
is less affected by anthropogenic activities than the
lower reach catchment area. However, even this fact
could be cast doubts upon as this northern part has
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been to some extent changed as well. Example could
be seen in extensive pure stands of Norway spruce,
which have replaced original broadleaved or mixed for-
ests as well as areas of anthropogenically conditioned
relief, devastated by limestone mining.

Following measures would help to improve environ-
mental value of this part of the catchment:

* to put restrictions on further piantation of Norway
spruce pure stands and to gradually replace these
stands with mixed ones,
to prevent further building of r

ecreational facilities

(summer houses) in the Prciected Landscape
Area of Moravian Karst arz ne Nature Park of
Ricka,

to control the movemer: &

hikers in the Protec*eh Lan

ticularly in nature gark

educational pa‘ns.

¢ to recultivate abandcned lime quarries (e.g. the
abandoned quarry near Ochoz) and use them as
a recreational background for summer houses
situated nearby (a colony of summer houses and
garden plots above the village of Ochoz) - play-
ground, minigolf and the like,

* to make efforts aimed at the restriction of black

dumps which occur mainly in the vicinity of seats

and summer house colonies,

to prevent further erosion losses of land resources

by restoring balks and game refuges,

to legalize the protection of other environmentally

significant places in the catchment area such as

Lysa hora (Hill). Spring Area of Ri¢ka, and the val-

ley of Roketnice.

With regard to the intensive use of the area in the
lower reach of Ri¢ka and its general instability, it is nec-
essary to increase the number of enclaves of natural
and near-natural ecosystems. This would mean adop-
tion of the following steps:

* toincrease the number of balks and game refuges,

noliday-makers and
scape Area and par-
rawre relics e.g. by
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to restore corridors along water streams and roads

by planting appropriate species,

similarly as in the area of upper reach of Ri¢ka and
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to gradually replace undesirable tree species
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* to revitalize the individual water streams and thus
support the return of original ecosystems,

* to avoid soil erosion.

The above measures would be able to improve sta-
bility of this rural landscape and to increase its capacity
to recover its own ecosystems.

Implementation of these recommendations for re-
construction of the cultural landscape in the catchment
area of Ritka will however require not only time as the
formation of territorial systems which ensure ecological
stability in the culturallandscape is a long-term process,
but it will also require some changes in the approach of
human society to the landscape and methods of its use.

Conclusion

The paper presents a complete survey of data con-
cerning natural conditions and anthropogenic activities
in the cultural landscape of Ri¢ka catchment area and
recommendations for possible reconstructions in the
cultural landscape.

The set of worked out data about the natural condi-
tions and use of cultural landscape was made use of at
working out a computer form of GIS in the southern part
of Moravian Karst (Zufanova, 1996) for Administration
of the Moravian Karst Protected Landscape Area re-
siding in Blansko.
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BRNO FROM THE VIEWPOINT
OF FACTOR ECOLOGY

Hana KELLNEROVA - Vaclav TOUSEK

Abstract

The paper deals with internal diferen
most important factors were extraciez on
and household equipment stanca-= -
as 71.5% of total variability o’ :rs crgrz

socio-economic differentiaricn :‘E "I CECare g starti
result consists in 7 differen: s00:2-220707 0 1 0ES cf
Shrnuti

tiation of the town of Brno on the level of its town-planning districts. Four

~e basis of 18 selected characteristics of population, housing resources
out by a method of factor analysis, which together explain for as much
coi'ection. The factors that point out to the most important principles of
ms ng variables for the cluster analysis worked out typology. Its
ter-itorial units.

Cidnex se zacyva vnifni aiferenciaci mésta Brna na urovn urbanistickych obvodu. Na zakladé 18 vybranych

charakfer/st/k ob yvafe/sz‘va bytoveho fondu a vyba venos

don*acnobt/ by/y pomoci metody fakforove anafyzy vyex-

proménnymi pro Zpracovani typologie pomoci shlukové analyzy. Jejim vysledkem je 7 ruznych socioekonomickych

typu uzemnich jednotek.

Key words: socio-economic differentiation, factor analysis, typology, Brno.

1. Introduction

~Any town, and a large city with long history in par-
ticular, contains in itself the past at any moment of the
present, and in some sense also a code of its future de-
velopment. In periods of rapid growth and decisive
socio-economic changes it is dominating cultural and
social values and meanings that are most deeply in-
dented into the town structure, which-embodied into
town material structures-survive far into the future the
socio-economic conditions standing at their birth.”
(Matéju, 1980).

Internal structure of towns in Central and East
Europe was considerably disturbed during forty years of
Socialism. The period was characterized by centrally
controlled localization of economic activities and re-
sulting migration of the population and changes in its
composition, building of large uniform housing estates,
efforts aimed at the removal of social inequalities, and
by homogeneization of the society. At the same time,
however, the influence of older settlements and to some
extent also that of the former social stratification of the
population have remained noticeable at many a place.

Obijective of the paper is to provide an information of
results from the study of internal socio-economic struc-
ture in the town of Brno in 1991, i.e. at the beginning of
the period of transformation from centrally planned
economy into market economy, the period accompa-
nied by many social changes.

2. Area development and building in
the town of Brno

With its population of nearly 390 000 (census in
1991) Brno is the second largest city in the Czech Re-
public. There are several mile stones to be found in its
territorial development. The original area of the town
was first expanded as late as in the first half of the 18"
century. The new City wall system was then forever
taken down in the 60’s of the 19" century. Asearlyasin
1850, some suburban district were annexed to Brno, of
which many consisted of only a single street or a tiny
group of houses. The district of Brno-City with the total
area of 1816 hectares came into existence on July gt
1850. In terms of construction, there were also other v1I~
lages connected to Brno in the 1 9™ centu ry, which how-
ever remained independent until 1919. In this year, 23
municipalities were annexed to Brno whose area in-
creased up to 12 379 hectares. The annexed munici-
palities were as follows: Bohunice, Brné&nské Ivanovice,
Cernovice, Dolni Her3pice, Horni Her3pice, Husovice,
Julianov, Jundrov, Kamenny Miyn, Kohoutovice,
Komarov with Mala Mariacela and Petrohradska St.,
Komin, Kralovo Pole with Ugartov, Liskovec, Ma-
loméfice, Obfany, PFizfenice, Reckovice, Slatina,
Tufany, Zaboviesky with Vinohradky, and Zidenice.
The more distant LiSeri was annexed in 1944. In 1957,
a part of the area in the surroundings of Brno (Kninice)
dam lake was annexed to Brno, 100, and in 1960 it was
the remaining area of Bystrc and Knini¢ky, Mokra Hora
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Table 1 - The list of initial characteristics and their average values for the town of Brno and the Czech Republic

(1991)
| isti © Average value |
No. Characteristic ;
L o _ ! Brno_ CR
p Share of territorial unit inhabitants in total population in Brno (%o) o I R
2 | % of inhabitants born in their domicile in total population o 58.7 49.9
3 % of inhabitants with complete secondary or university education in population over 15 | 44.4 30.1 ‘
years of age I B o | ’ 1
4 | % of students in population between 15-24 years of age - 34.3 23.3!
% of population economically active in building and other industries in total | |
5 . . . 421 44.9]
economically active population 4 ; ‘
% of population economically active in other fields (tertiary sector without trace. cublic
6 ; o . . 38.9 9.8
catering, transport and communications) in total population o
% of population in post-productive age (men above 60, women above 55 years cfage
7 | , ® 22.6 20.5
in total population T !
8 Economic activity of pensioners - % of economically active pensioners in total ‘A5 59 I
'~ |population of post-productive age - - B _ 'f‘ ______________ T
9 |Unemployment - % of job applicants in economically active population 1B 29
10 | Share of Roma in total population (%o) i 0.5 O:?j
% of permanently inhabited flats built before 1900 in total number of permanently l |
11 . . | 6.9 12.0|
_|inhabited flats - | i
10 ‘/o of permanently inhabited flats built in 1971-1991 in total number of permanently " 559 33.4 \
= linhabited flats e ) o S ;
% of permanently inhabited flats of 3@ and 4" class in total number of permanently _
13 . : ’ 3.2 8.6
inhabitedflats I
14 % of permanently inhabited flats burning solid fuels (potn iocal and sirg.e-stcrey 47 56.0 !
' | heating systems) in total number of permanently inhabitedflats . T
% of permanently inhabited flats in private houses in total number of permanently 1
15 |, . 18.9] 41.2
inhabited flats | ]
16 | Number of inhabitants per a dwelling room of at least 8 m~ in size 1.050  1.04]
o, of census households with 5 and more members in total number of census ! ‘
17 3.6! 6.3
households ‘.
18 | % of flat households with telephone in total permanently inhabited flats 42.3] 30.0

and Nové Moravany. The total area of Brno-City district
amounted to 18 098 ha at that time. More remote Vil-
lages with usually no construction relationship to Brno,
which are nevertheless connected to the city via strong
economic links and plied for public hire, were annexed
in 1972 (Jehnice, Ofesin, lvanovice u Brna, Dvorska,
Bosonohy, Chrlice, Zebdtin and Sobésice). The village
of Utéchov has been a part of Brno since 1980. The
town total area is now 23 036 hectares.

The period after World War [l was a period of consid-
erable construction development of the town with some
new industrial premises coming into existence such as
Zetor. Intensive block-building of housing-estate char-
acter was commenced inthe 60’s. The housing quarters
of Julianov and Stefanikova (originally Fucikova Ctvrt)
were finished in 1967 and 1969, respectively. The hous-
ing quarters of Stara Osada, Zaboviesky, Kohoutova,
Re&kovice, Lesna, Jundrov, Kralovo Pole, Komin,
Bystrc | and Medlanky were finished in 1970 and the
neighbourhoods of Bohunice, Kohoutovice, Bystrc I,
Slatina, Chrlice, Novy Liskovec, LiSeri and Vinohrady
were finished in the course of the 80s. The last housing

quarter of Kamenny vrch was finished at the beginning
of the 90’s.

3. Factor analysis

The issue of internal socio-economic differentiation
in towns has been one of the most popular topics in so-
cial geography from its very beginnings and a whole
range of methods and approaches have been applied at
its study (Sykora. 1993). One of the most popular ones
s a factor-ecological approach which makes use of the
method of factor analysis. This rather non-traditional
mathematical and statistical method facilitates a certain
generalization and reduction of a great number of initial
data into a much lesser number of so called factors
which are decisive for learning main principles of town
area differentiation. The factor analysis as one of
methods to study the internal socio-economic structure
of towns brings about numerous methodological prob-
lems of which most significant is a certain rate of subjec-
tiveness both immediately at the selection of initial
characteristics and in the selection of methods for stan-
dardization, factor extraction and rotation (Tousek -
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Viturka, 1979; Hefmanova, 1991). The factor analysis
imposes specific requirements on the entered charac-
teristics whose basic pre-requisite consists in their mu-
tual independence that is to be as great as possible.
However, all initial characteristics should optimally have
the normal division of their occurrence. It should be re-
minded here that the selected type of variables prede-
termines at the same time the character of resulting
factors.

The presented analysis of internal differences oc-
curring within the territory of Brno fcllows out of town-
planning districts - the smallest territorial units for which
census results are published. A crize . ofmin. 100 in-
habitants was defined in order tc e~s.-e a possible mu-

s camcaiany ir terms

~

of population. Each town-pia~~ =g = st" 21 7 .essthan
100 inhabitants was anrsxsz 12 72 7 7€ 3TCiu g
districts in suck 2wz, "matcIomzames fiten mun O
ralties vere respecies arc ine resuiiing area formed

a whole as homogeneous as possible. The original 272
town-planning districts formed 179 territorial units.

A source of information about the population, hous-
ing resources and household equipment for the indi-
vidual town-planning districts were results from the
1991 census. Based on the analysis of mutual correla-
tions the 54 initially selected characteristics were re-
duced to final 18 whose list is presented in Tab. 1.

Some methodological problems are to be mentioned
in connection with the above list. They mainly concern

Table 2 - The rotated matrix of factor loads

item 9-Unemployment, and 10-Share of Roma popula-
tion. The number of applicants for jobs relates to the
date of December 31%!, 1995 since labour market in the
Czech Republic was relatively unstable in 1991 (incom-
parison with 1995). ltem 10 is of orientation character
only, following out of absolute numbers of Roma popu-
lation in individual town-planning districts found at the
1991 census. However, the data are not precise since
a certain number of Roma, although resident in Brno,
have other domiciles, claim other than Roma national-
ity, and the like. Yet, by using these figures we can at
least compare the town-planning districts, which is suffi-
cient enough for needs of the factor analysis.

Data standardization by standard variable and ex-
traction by the method of main axes were used to calcu-
late factor loads. Rotation was made by the Varimax
crthogonal method. The four obtained most important
factors altogether explain for as much as 71.5 % of total
var:ability of the original collection. All calculations were
made by the SPSS programme.

Factor 1 can be interpreted as a social factor. It explains

for 31.1 % of total variability of the original collection.
It is represented by characteristics regarding quality
and age of housing resources along with indices of
Roma representation and unemployment rate. It fol-
lows from cartogramme 1 which territorial units are
closest to one another in terms of the social factor.
The highest factor scores, i.e. epresentation of the
factor in individual territorial units, are obtained near
the City centre where the largest concentration of

Characteristic L Factor loads |
No. Factor 1 Factor 2 Factor 3 Factor 4

1 -0.08794 0.03685 -0.54289 0.49104

2 0.11578 -0.30930 0.72494 0.03231
: 3 -0.38826 0.78134 -0.16212 0.18180
2 4 -0.48246 0.66259 -0.03663 0.00727
5 -0.07794 -0.85369 0.12716 0.11720

6 0.01478 0.88644 -0.26356 -0.02808

7 0.02941 0.05742 -0.02488 -0.90143

8 .0.23372 0.46226 -0.23425 0.38419

| 9 0.84477 -0.07854 -0.13976 0.00293
T 0.86660 | -0.03644 -0.07080 -0.05702
11 0.76495 -0.16757 0.21349 -0.16269

12 -0.25287 0.00515 -0.23427 0.82276

13 0.74858 -0.31054 0.60588 -0.22442

14 0.23637 -0.16252 0.83201 -0.11258
15 -0.28537 -0.28721 -0.57611 -0.20232
16 0.66483 -0.06256 -0.20055 0.09326

17 0.31519 -0.08630 0.57369 0.16352

18 -0.38198 0.5998 -0.20055 -0.42053
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Roma population is bound to old housing resources
of lower standard and shows also higher unemploy-
ment (Encl. - Fig. 1).

Factor 2 (education) explains for 18.9 % of total variabil-

ity. Itis fed mainly with indices of economic and edu-
cational population structure (Tab. 2). Areas with the
highest factor scores are adjacent to the City centre -
mainly from the West and NorthWest. Here we can
find town-planning districts with older built-up villa
areas (Masarykova quarter). Relatively high factor
scores can also be found at some housing estates
such as Bystrc and Lesna. In contrast. the lowest
factor scores are exhibited by territorial units in the
SouthEast (Encl. - Fig. 2).

Factor 3 was classified as a rural factor. Itis characteris-

tic of high factor loads of variables describing the
rate of area urbanization or ruralization - the propor-
tion of permanently inhabited flats in private houses,
inhabitants born in Brno, the proportion of perma-
nently inhabited flats burning solid fuels, the number
of inhabitants per a dwelling room, the proportion of
census households with five and more members,
and the proportion of Roma inhabitants in total popu-
lation of the town of Brno (Tab. 2). This factor ex-
plains for 14.3 % of total variability of the collection.
The highest factor scores can be found in territorial
units situated in the city limits. In the majority of
cases, these suburbs used once to be independent
villages. The lowest values can be found in territorial
units with typically urban character of the built-up
area - housing estates and units in the town centre
with prevailing older blocks of flats (Encl. - Fig. 3).

Factor 4 can be considered a housing estate factor. It

explains for 7.2 % of total variability of the original
collection as it includes variables which take into ac-
count age of the built-up area, population age struc-
ture, territorial unit population density and
equipment with telephones (Tab. 2). The highest
factor scores can be found in the newest housing
quarters (Novy Liskovec, Kamenny Vrch, Vi-
nohrady, Bystrc, LiSeri) (Encl. - Fig. 4). Some older
housing estates such as Lesna were finished as
early as in the 60’s and therefore reach considerably
lower scores of the fourth factor.

the initial variables, which resulted from the preceding
data reduction. Proportions of the individual factors in
total variability served as the weights. The clustering re-
sulted in seven territorial types (Encl. - Fig. 5).

Type 1 can be designated as a growth type. It associ-

ates 35 territorial units with dynamic growth in the
last 25 years, which reflects particularly in Factor 4
scores. These territorial units are characterized by
the high proportion of permanently inhabited flats
trat were cuilt between 1971-1991 as well as by the
ercentage of copulation in the post-productive
= ~z:2-1, 2f them are housing estates but

K=lddhtole s included in this type with
23 Chrlice with 62.7 % of
permanenty “z2ts in private houses,
10.1 % of permaren:, ~rac:ed fats built before
1900, and at the same time. <3.2 °- of cermanently
inhabited flats built in the period 1271-1221, Total
population living in territorial units of this type is
larger than 150 000 persons.

(@)
{a

u.

Type 2 is distinguished by rather mediocre values of all

factors used. Territorial units of this type are situated
mainly in the city centre and are characterized by the
low proportion of permanently inhabited flats in pri-
vate houses, high number of inhabitants per 1
dwelling room, the relatively high population living in
the individual territorial units, the relatively high pro-
portion of old flats (built before 1900), and the rela-
tively high percentage of population in the post-
productive age. The type includes 87 territorial units
and more than 180 000 inhabitants.

Type 3 includes 12 territorial units with a high concen-

tration of educated population that amounts to ap-
proximately 14 000 persons. There is no doubt that
a decisive influence on its formation had Factor 2
scores. This means that the indices of the proportion
of inhabitants economically active in other fields and
the propcrtion ¢f students in the age category of 15-
24 years reach high figures as well. This type is not
too specific as to its built-up area character and we
would not find any extreme figures in its age or type.

Type 4 contains territorial units with high Factor 1

scores which means the territorial units with high un-
employment, the relatively high proportion of Roma

4. Cluster analysis and Table 3 - Occurrence of territorial unit types
foundation of typOIOgy Tvpe Territorial units Population
Similarl the fact ivsis. the clust yp absolute | relative (%) | absolute relative (%)
imilarly as the factor analysis, the cluster
analysis issues from a pre-requisite of mutu- ! 35 196 157677 40.6
ally independent original variables, requiring 2 87 48.6 181626 46.8
also independence on measuring units, i.e. 3 12 6.7 14086 3.6
adimensionless character of figures. Another 4 5 28 7182 18
pre-condition consists in identical signifi- > -
cance of the original variables. In case of their 5 1.1 1399 0.4
different significances, the requirement can 6 37 20.7 25975 6.7
be met by the application of appropriately 7 1 0.6 347 0.1

chosen weights. Factor scores were used as
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population, the high number of inhabitants per one
dwelling room, and the high proportion of perma-
nently inhabited flats built before 1900 and of the 3"
and 4" class flats. These 5 territorial units {Soudni,
Hvézdova, Svitavska, Spitalka (including Radlas)
and Prfizova (including Rosicka) with more than
7 000 inhabitants are situated eastwards of the city
centre and form a segregation area of Rema popula-
tion with the lower standard of living.

Type 5 includes only two small territoria! Lrits: Markéty
Kuncové and TrZni, which togetrer rave 1 399 in-
habitants. The two units are = st gg s*.ed by high
negative factor scores of reza-. = actors In
terms of entered variables. i~z
torial units and their fac:c-
tors, this type ccu'd ¢
urban working-c.ass Z.z2"¢
the'owcrcecomor 2f9as
centage of popuwiaucn oorn in Brno. nigh employ-
ment in building and other industries, low
percentage of population with secondary and uni-
versity education, and the low proportion of students
in the population between 15-24 years of age. The
variables feeding mainly Factor 1 - the share of
Roma population, unemployment and the proportion
of permanently inhabited flats built before 1900 and
the 3@ and 4™ class flats have no significant applica-
tion in this type.

Type 6 could be called a suburban type. Decisive for its
formation was Factor 3 which represents mainly the
proportion of permanently inhabited flats in private
houses and the percentage of population born in
Brno. The type is also distinguished by the high pro-
portion of inhabitants economically active in building
and other industries, low number of inhabitants per
one dwelling room, and the relatively high proportion
of census households with five and more members.
The 37 territorial units with nearly 26 000 inhabitants
are mostly situated in the town outskirts.

Type 7 consists of only one territorial unit: Kocianka
(347 inhabitants). Thanks to the location of an old-
people,s home the unit is of a very specific character
and reaching such extremely high values of several
indices (e.g. the proportion of population in post-
productive age, number of inhabitants per one dwell-
ing room, etc.) that it was not possible to put it to-
gether with any other territorial unit.

) <[
S\)
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5. Conclusion

The paper wanted to reveal regularities of internal
spatial differentiation in the town of Brno. To achieve
this objective the method of factor analysis was used in
combination with the cluster analysis. The initial collec-
tion contained 18 indices characterizing the population,
housing resources and household equipment standard
for 179 territorial units delineated on the basis of town-
planning districts. The obtained four most important fac-

tors together explain for 71.5 % of total variability of the
original collection.

a) Social factor 31.1 %

b) Educational factor 18.9 %
¢) Rural factor 14.3 %

d) Housing estate factor 7.2 %

The first factor (social) illustrates a relatively strong
segregation of Roma inhabitants as well as their lower
standard of living. The highest values of factor scores
were reached in territorial units located in town munici-
palities of Zabrdovice, Trnit4, Komarov, Husovice and
Zidenice.

The second factor (educational) suggests the exis-
tence of ,prestigeous residential quarters” with the
highest values reached in territorial units of Stranice
(Masarykova &tvrt, Zluty kopec), Pisarky and Bystrc. Itis
to be expected that the differentiation will further
deepen in connection with increasing differences in the
population income. related changes in the society and
liberalization of the market.

The third factor takes into account rural character of
marginal areas which were annexed to Brno relatively
a shorttime ago. These territorial units could be charac-
terized by the area built-up with private houses and by
a more settled population.

The fourth factor represents mainly new built-up
areas and young poputation with the highest values of
factor scores being reached by territorial units of hous-
ing estate character (LiSer, Vinohrady, Bystrc, Bohu-
nice, Novy Liskovec, stary Liskovec and Kamenny
vrch).

The typology of territorial units worked out on the ba-
sis of homogeneity by means of the method of cluster
analysis made use of data concerning the differentia-
tion of Brno territory, obtained through the factor analy-
sis. Factor scores of four most important factors (for
selected 179 territorial units) were used as initial vari-
ables. Extracted were seven resulting types which re-
flect the character of both the built-up area and the
population. Encl. - Fig. 5 suggests a division into the in-
ternal city (Type 2), housing estates (Type 1) and exter-
nal rural areas (Type 6). In this sense, it is possible to
speak of a concentric arrangement. The types based
mainly on specific features of the population (Types 3
and 4) are rather of a wedge character. The number of
territorial units of Type 5 and Type 7 is so low that it is
impossible to speak of any character of arrangement.

Contents of the most important factors and the
above characteristics of individual types of territorial
units illustrate a relatively distinctive internal differentia-
tion of Brno. Formation of the present socio-economic
structure in the town was affected by a whole range of
regularities and processes:

* natural expansion of the town outside the medie-

val core and urbanization which proceeds from the
centre towards edges,



50 MORAVIAN GEOGRAPHICAL REPORTS, No. 1/1997, Vol. 5

- industrial revolution and foundation of capitalist omy and society. A certain percentage of inhabitants
society in the 19" century and at the beginning of  with higher income will most probably prefer dwelling in
the 20" century (separation of so called ,prestig-  private houses located in marginal parts of the town,
ious residential” and ,working-class” areas), which can provide environment of higher standard.

+ acertain homogeneization of the society inthe pe-  Some suburban areas are already busy with building up
riod of Socialism, building of housing estates and  the above-standard houses. The trend will reflect in

age differentiation of the population, changes of population economic and social structure,
« segregation trends, particularly onbothends ofthe  particularly so in the mentioned marginal parts. Other
social hierarchy of the society. changes in social composition of the population in indi-

vicua! town-clar~irg aistricts may follow the planned

In the future, further deepening of social differences : : \
cereguiator o remta s and conversion of rented flats

between individual social layers is to be expected. X
. . . ~t~ e ~n2g Q
which will relate to the general transformation cf econ- L LThaB Lussess LT
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POSSIBILITIES OF REVITALIZING
THE DANIZ BROOK CATCHMENT AREA
IN THE DISTRICT OF ZNOJMO, SOUTH MORAVIA

Jana TABORSKA

Abstract

The DaniZ Brook catchment area is situated south-east of Znojmo (Fig. © ~== Zar 2 5':: ‘/ows from the West
to the East along the state border with Austria and opens into the Miynska strourna 37a = .+~ 27 's a right tributary of
the Dyje River (Thaya). The catchment area ranks with the driest territories in the Czecn Rer.r - ardis characteris-
tic of minimum volume of water streams and their considerable pollution. The paper presents a bre? summary of in-
formation acquired about the catchment area and possibilities to revitalize the water streams. A possibie solution for
regeneration of a DaniZ Brook section is demonstrated.

Shrnuti

Povodi potoka DaniZ je situovano jihovychodné od Znojma. DaniZ protéka smérem ze zdpadu na vychod pii
statni hranici s Rakouskem a usti do Mlynské strouhy, ktera je pravostrannym pritokem feky Dyje. Povodi patii
k nejsussim &astem CR. Pro oblast je charakteristicka minimaini vodnost a znaéné moznosti re vitalizace toku. Na
zavér je uvedena ukdzka mozného feseni obnovy vybraného useku potoka Dani?.

fa

Key words: revitalization, Znojmo district, South Moravia

1. Introduction

A Programme of River System Revitalization was
announced by the Czech Ministry of Environment in
1992. The Programme aims at preservation and im-
provement of landscape water regime and includes the
following issues: even water run-off from the catchment
area by means of improved soil retention capacity, intro-
duction of erosion control measures in the open land-
scape and in streambeds themselves. A necessary pre-
condition will be improvement of water cleanliness in
the streams with the regeneration of riparian stands in
many a case and sometimes also with the removal of
unsuitable stream channel reconstructions made in the
past.

The landscape south-east of Znojmo at the Czech-
Austrian state border in the neighbourhood of Dyje
River (Thaya) valley is characterized by intensive agri-
culture with prevailing arable lands and high percentage
of vineyards and orchards. At the same time, however,
the territory ranks with the driest areas in the Czech Re-
public with low precipitations and a very thin network of
water streams. This relates to some hydrological prob-
lems that are apparent from a mere fact that the Daniz
Brook, the right tributary of the Dyje River, is considered
an important water stream from the water management
point of view although its water volume is negligible
(Figs. 1 and 2).

Some hydrological reconstructions were made in
the DaniZ Brook catchment area at the beginning of the
70’s, which further worsened the situation. Straighten-
ing of streambeds as well as their reconstructions ac-
celerated the run-off, the large-scale agriculture
resulted in severe reduction of scattered greenery and
accompanying stands along the waterstreams, and in-
creased contamination with communal sewage waters.
The present situation is a consequence of both less fa-
vourable climatic and hydrological conditions and un-
sound water management of the area.

The study wants to gather ali available information
about the catchment area, to appreciate the present
situation and suggest possibilities for a solution within
the Programme of River System Revitalization.

2. The Daniz brook catchment area
characteristics and present
condition

According to the geographical encyclopaedia of
Czech Republic (Viceketal., 1984), totaiacreage ofthe
Daniz Brook catchment area is 117.7 km? and is of ob-
long shape stretching from the West to the East. The
Daniz Brook springs 2.5 km west of the village Hnanice,
close to the state border on the Austrian side and its
length is 25.5 km. Near the village of Jaroslavice it flows
into Miynska strouha (drain) which opens into the Dyje
River.
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Fig. 1 Map of the Czech Republic with marked area
under study.

The paper deals with a section (95 kmg) of the Daniz
Brook catchment area from the DaniZ spring down to its
confluence with the Vrbovecky potok - Brook (Basic wa-
ter management Map of the Czech Republic, 1973)

(Fig. 1).

Geological and geomorphological relations

The Daniz Brook catchment area is situated in
atransition territory on the boundary of two fundamental
physical and geographical systems of the Czech Re-
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Fig. 2 DaniZ brook catchment orientation map.

public - the Bohemian Massif on the West and the West
Carpathians on the East. Geology of the territory has
been properly studied and detailed geological maps at
a scale of 1:25 000 with legends are available for the en-
tire catchment area (Basic geological maps of the
Czechoslovak Socialist Republic, 1983-1995). Inten-
sive research is currently being made in the Podyji Na-
tional Park.

With its geomorphology, the western part of Daniz
catchment belongs in the sub-system of Bohemian-
Moravian Uplands, in the complex of JeviSovska pa-
horkatina - Hilly land (Demek et al., 1987). This applies
to the highest parts of the catchment with altitudes
closely below 400 m and headwaters with many plat-
forms (situated in Austria), which melt into the eastern
marginal scarp of the Bohemian Massif by a deeply in-
cised upper reach of DaniZ as far as Hnanice. Topogra-
phy is formed by narrow valleys with relatively steep
slopes with sporadic rocky spurs in their upper parts. In
terms of geology, this western part belongs in the Dyje
Massif which is built of biotic granite and granodiorite,
partly shaled with fissure permeability. This part of the
catchment area is situated in the National Park of Dyje
River Basin and its protection zone.

A major part of the catchment area, the central reach
of Daniz from Hnanice down to the confluence with the

DANIZ BROOK CATCHMENT ORIENTATION MAP

Chvalovice #

Dyjakovicky

1
#5 Hnizdo
%
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Vrbovecky potok (Brook) and the lower reach up to the
opening into Mlynska strouha near Jarosiavice, belongs
in the system of Outer Carpathian Depressions, and in
their more detailed classification in the system of
Dyjsko-svratecky (val (Graben), sub-system Ja-
roslavicka pahorkatina (Hilly land). The prevailing to-
pography is that of flat hilly land with very mild slopes
and platforms at the height of 200-300 m a.s.l. With its
geology, the territory is a component of the Carpathian
Foredeep formed by Miocene and Quaternary non-
reinforced and relatively well penetrable sediments wi*r
pore permeability. Thickness of the Miocene sediments
formed by gravels, sands. dust sands and clays
amounts to 100-200 m and is increasing in the south-
eastern direction. Pusty kopec (236 m) and Skalky
(309 m) are two rocky elevations rising from the Mio-
cene sediments. Of the Quaternary sediments most fre-
quentare loesses. Fluvial sandy loam sediments can be
found in the near surroundings of water streams. Floors
of adjacent valleys which are dry at present are formed
by deluviofluvial sandy loam slightly humous sedi-
ments.

Soil conditions

Structure of the soil cover closely relates to geology
of the territory and hence to various pedogenetic sub-
strates. There are two different areas in this locality:

The western one includes a national park with kam-
bizems developed on acid effusive rocks in the pre-
vailingly sloping topography. Rankers to lithosols can
be found in upper parts of the slopes and on their tops.
Typologically undeveloped soils - syrozemeé are to be
seen around rocky precipices and headiands. Accumu-
lation of slope sediments which are seasonally water
logged - Planosols occurs on valley and ravine floors.
Gleys developedinspring areas (Hynek - Trnka, 1981 ).

The larger eastern part is covered with loesses,
sands and clays on which Chernozems developed.
Chernozem was eroded from top parts of the ridges.
Isles of granites and granodiorites rise from Cherno-
zems in the vicinity of the national park, which are
covered with Rankers and Kambizems. The middle
reach of Daniz is surrounded with Fluvizem which melts
into Phaeozem between villages Satov and Chvalovice
that can most often be found also along tributaries and
in water logged areas. In the past, some of these areas
were salinized by hydroactivation of Neogene sedi-
ments containing soluble salts, sulphates and magne-
sium-, sodium-, and potassium chlorides. Today the
salinization is limited by the damaged soil cover, recla-
mation and irrigation. Namely the irrigation may be-
come a primary cause to the secondary salinization of
irrigated soils (Basic soil maps from a complex research
of agricultural soils, 1962-1971: and Soil Map, 1989;
Hynek - Trka, 1981; Smolikova - Némedek, 1990).

Climatic conditions

The western part of the catchment area, containing
the national park and the village of Hnanice, belongs in
the climatic zone T2. All the rest of the catchment ranks
with the climatic zone T4 (Quitt, 1975). The whole terri-
tory under study is characteristic of a long summer
which is also warm and dry. a relatively very short tran-
sition period witnh wwa'm sering and autumn, and a mildly
warm. Sny i ven o winter with a very short-lasting
"2% av ckapahorkatina (Hilly land) is
27 72 JeviSovickd pahorkatina

-

) W
1

M <)

Hiy anz

There Is nc metez s 23ca station in the area of in-
terest and therefcre 1ne ~—eteoro cgical data presented
in the paper were suppliez 27 me rearest facility of
the  Czech  Hydrometeorological  Institute  at
Kuchafovice. It must be pointed out hers that the
Kuchafovice station represents a somewhat colder
area which is situated right on the border between the
mildly warm climatic zone MT11 and the warm climatic
zone T2.

Average air temperatures (°C) i
- ___in the period 1951-1980 ]
Month | _Meteorological station Kucharovice i
I | 2a ]
%%J_I; - S ;QZ I o
m L 32 I
WY | .85 B

v 182 ]
i - 16.9 ]
Vil | 184 _\
VIii | 17.9 ]
IX | 14.1 _

X [ 8.8

Xl | 35

XIl 1 04

1-XI| | 8.4

Itfollows from the table that the warmest months are
June, July and August and the coldest months are
January and February.

‘ Mean total precipitations (mm)
in the period 1951-1980

‘; Month !Meteorolog@ station Kuchafovice |
| 23
‘?ip B —
I 28
v l 34
- v f .53
v _ 80 ]
Vii | S -
Vil 62 ]
IX " _
X 31 j
Xl 35
XlI 1 26
X 493

The lowest precipitations are usually in winter
months - December, January and February. The hig-
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hest precipitations are in June and July. The precipita-
tions show local differences which are given by different
climatic conditions over forested parts of the area and
over fields. The differences are ever more pointed out
by summer thunderstorms.

The growing season las:s “-cm April 26"-May 1% to
October 1%%-10™.

Thecatchment ranks v 1~ zreas of the shortest snow
cover:

Av. nu~cer of cays with snow cover

~ e period 18951-1980
. Meteorological station
| Kucharfovice

LI P,
e i

Rather interesting is the fact that a general decrease
of precipitations has been observed in the last few
years. This can be documented by both results of
measurements made at the Jaroslavice precipitation
station for 1968-1978 (Cerven)’/ etal., 1984), and by rec-
ords in municiple chronicles. Nearly every other year is
very dry.

Occurrence of a period with no precipitations can be
documented by analyzing the precipitation series (for
1968-1978) from the station at Jaroslavice, which is
situated in the vicinity of the DaniZ opening into the Dyije
River and is characterized by similar climatic conditions
as the area under study. The period with no precipita-

| 19.4 tions was considered to be a period meeting the condi-
T 13.4 tion of non-existent measurable precipitations within at
i 7.0 least five days in a row.
I\\// 83 ‘ ‘ Occurrence of days with no precipitations (%) M
Vi ! 00 in the period 1961-1980
VI 00 ‘ station Jaroslavice r %
vill | 0.0 ! | 8.4 |
IX 0.0 ! ‘ 8.9 |
X 02 I | 9.8 |
Xli 15.0 \\//1 S-g TJ
I-X1l 73.7 Vi 8.0 ‘,
VIII 7.3
Average occurrence of winds (% of all observations) IX 8.9 .‘
in the period 1971-1980 X 9.6
1-Xli Xl 6.7
N 19.4 XIi 9.6 ‘
NE 10.1 It follows from the table that the greatest probability
E 10.7 of days with no precipitations is in the Spring in March,
SE 14.6 and in the Autumn in October. The least probability of
S?N gg these days is in November and in May.
w 9.4 During the critical periods of drought, the whole area
NW 20.7 and small water streams in particular has to face total
caim 3.3 desiccation which lasts several weeks to months. An-

Prevailing are winds from NW and N.

Average occurrence of strong winds
(11 m/s and stronger) ip the period 1971-1980

[-XII

N 2.1

NE 0.1

E 0.4

SE 7.0

s S 1.9
B SwW 0.1
w 3.4

NW 9.5

celkem 245

Strong winds usually arrive from NW or from the op-
posite SE. Numerous localities use to suffer from dust
storms.

Air quality is impaired by local furnaces (particularly
in winter), by dust from fields and partially also by road
traffic. :

other extreme were annual floods in floodplains with
prevailing floods occuring in the cold half-a-year at
snow thaw and rain.

Hydrological conditions

Total area of the DaniZ catchment is 117.7 km?
(ViCek et al., 1984). With the length of 25.5 km and
height difference 196 m (altitudes of spring and mouth
are 381 m and 185 m, resp.), average slope is 7.7.
Daniz has several short tributaries: Vrbovecky potok
(Brook) from the left, Hatsky potok (Brook) from the right
(and its left-hand tributary Luéni potok), and a nameless
stream from the left before Hnanice. The watershed di-
vide with Austrian water-course Pulkau in the South
runs mainly along the state border slightly entering the
Austrian territory near the village of Haté. Area of the
studied locality above the confluence with the
Vrbovecky potok (Brook) is 95 km? and width of the
catchment area rapidly shrinks on the remaining 9.3 km
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of the stream (Fig. 1). The Vrbovecky potok (Brook) has
a catchment area of 25.1 km? (Basic water manage-
ment map of the Czech Republic, 1973).

There is a through-flow pond on the brook
(Vrbovecky rybnik) whose area is 1.5 ha.

Relatively stable water stream in the catchment area
can only be considered Daniz and its biggest tributary -
Vrbovecky potok (Brook). Other tributaries of Daniz are
nearly dried out during the year with water appearing in
them merely in periods rich in precipitations or at rain-
storms.

The DaniZz Brook is managed by Povodi Moravy
(The Morava River Catchment Company) and it drains
water not only from the south-eastern part of the Znojmo
district but partially also from the Austrian territory.
DaniZ springs out closely behind the state border on the
Austrian side at a height of 381 m. lts flow is directed to
the East and at the beginning passes a tight forested
valley in the Dyje River Basin National Park. It is only
this upper reach of the brook that still has a natural
streambed. Slope is relatively large here: 25 to 30 .
Above the village of Hnanice, Daniz leaves the valley
and national park boundaries and its further flow is regu-
lated up to its opening into the Dyje River. A reservoire
was built on Daniz immediately above Hnanice into
which irrigation water is pumped from Dyje. The stream
is then utilized also as anirrigation channel up to the vil-
lage of Chvalovice. The Daniz slope is milder {(av. 7 )
from Hnanice to Satov, and behind Satov it even drops
to mere 2.5 . Near Chvalovice the valley gets slightly
narrower and the slope increases up to 7. An accumula-
tion reservoir was built on Daniz westwards of Chvalov-
ice, which helps to compensate for peak irrigations
(Aquaprojekt, 1995).

At Chvalovice the Daniz Brook feeds a fire basin
(Technical and operational records Daniz, 1972). The
slope from here up to the confluence with the Vrbovecky
potok (Brook) is no more than 3.5. The throughflow
situation on DaniZ is expressed by characteristics from
the Hydrometeorological Institute in Brno for the period
1931-1980:

Profile no. 1 - Daniz, crossing with the railway line
Znojmo-Satov (20.9 river kilometers)

A =17.15 km?
Pa 31/80 = 574 mm
Qa 31/80 = 0.035 m°/s

Throughflow values apply for the natural run-off re-
gime (throughflows may be influenced by sewage wa-
ters).

Profile no. 2 - Daniz beneath the mouth of the
Vrbovecky potok (Brook) (10.7 river kilometers)

A = 94.37 km?
Pa 31/80 = 560 mm

Qa 31/80 = 0.162 m%/s

Legend:

A - Catchment area above the measured profile

Pa- Annual av. precipitations on the catchment area
Aintre pericd 1931-1280

Qz-Av.annuarroughflow inthe period 1931-1980

Trereqguiaucn of Dar z was carried out by The Mo-
' 1" 1965-1968. Reasons were
‘zgz mo ot readows and fields which
then cecame useess ‘or a;r xural oroduction The
2 vilages and wa-
ter logglng of roadb Incontrast, extremely lcw through-
flow values and putrid water were recorded in Daniz
during summer months (The Morava River Catchment
Company Brno, 1960).

(“)

The Vrbovecky potok (Brook) is managed by The
State Amelioration Znojmo. The brook springs outinthe
Vrbovecky wood and the spring is partially utilized for
drinking water supply (Horakova, 1995). The whole
length of the Vrbovecky brook is regulated as well. The
regulation was made by the company of Ing. R. ZAO-
RAL from Bfeclav in 1953 (Zaoral, 1953).

The Vrbovecky rybnik (Pond) was reconstructed
along with the brook regulation; a dam was built which
raised the water level and enlarged the pond area. At
presentthe pond is usually drained in summer and even
after having been filled in winter it does not reach its full
volume. The water level is gradually being overgrown
with reeds which melt into stands of willows, ashes, as-
pens and alders on both banks. The reeds growing on
the western side of the pond at the mouth of the
Vrbovecky brook have a cleaning function but at the
same time overgrow a wet meadow with the remaining
halophyllous grass-herb vegetation. The territory has
been claimed for a protection programme. The shallow
pond provides a good environment for reproduction of
amphibians and there are rare species of birds nesting
here whose occurrence is, however, recently limited by
water amount in the pond. The area is endangered by
poliution from the Vrbovecky brock with consequent
eutrophication, washing of fertilizers and pesticides
from fields and desiccation (Navrh na vyhlaseni
Chranéného pfirodniho vytvoru Vrbovecky rybnik, s.a.,
in Czech; Low et al., 1995).

The Vrbovecky brook has generally a low slope
which does not exceed 2.5. Throughflow values are
minimal but drying out never occurs:

Profile no. 3-The Vrbovecky brook, 250 m below the vil-
lage

A =18 km?
Pa 31/80 = 566 mm
Qa 31/80 = 0.034 m%/s
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The measured throughflows are influenced by un-
derground water withdrawals.

Profile no. 4 - The dam cf the Vrbovecky pond

Ca 31,80 = 0.043 m®/s

The cross-profile shape of Daniz and Vrbovecky
brook streambeds in their full lengths is that of a simple
trapezium. Dimensions of the streambeds should pro-
vide for a hundred-year water in village intravillans and
for at least a ten-year water outside villages. At many
places the banks were reinforced with stone pavements
and stone slips.

All municipalities in the vicinity of DaniZ and
Vrbovecky brooks plan for the construction of a sewage
water treatment plant. The sewage water treatment
plant at Satov does not have a sufficient capacity (only
30 % inhabitants connected) and is planned for a recon-
struction. A new sewage water treatment plant was built
at Hnanice, but according to oral statements of mayors
only 50 % of inhabitants are connected.

Recent efforts of the administrator on the DaniZ wa-
ter stream for improvement of throughflow situation and
planting of accompanying greenery are apparent. A tiny
little lake in the close vicinity of Chvalovice was regener-
ated in winter months of 1995, Young aspens and al
a major.part of the area (except for the Podyji National
Park) is covered with extensive fields - agricultural pure
stands, to lesser extent with vineyards and intensively
cultivated orchards. The fields are divided by wind-
breaks which are an important component in the land-
scape as they prevent wind erosion but their network is
still not sufficiently dense. The landscape greenery is
complemented with small woods.

According to the phytogeographical classification of
the Czech Republic (Hejny - Slavik, 1988) the studied
territory belongs to the phytogeographical area of Ther-
mophyticum, phytogeographical zone of Pannonian
thermophyticum, and the phytogeographical district of
Jihomoravska pahorkatina (South-Moravian Hilly
Land).

The present condition of the landscape can be ex-
pressed in detail by comparing the potential vegetation
(distribution of geobiocene type groups) typical for site
ecological conditions with the existing vegetation and
use of the territory. The geobiocene type groups are
ecological and coenological units associating nature
segments according to similar ecological conditions
and similar potential vegetation. They capture changes
of climatic conditions due to altitudes, aspect and con-
figuration of terrain, they follow out of geological parent
rock and soil cover and express natural conditions for
plant nutrition, water regime and ways of water supply to
the vegetation. The geobiocene type groups were

mapped in local area plans for systems of ecological
stability (KolaFova et al., 1994; Léw et al., 1995).

A major part of the area under study, and its eastern
section in particular ranks with the geobiocene type
group of Ligustri-querceta (oak stands with bird food).
Soil types are chernozems or luvisols. Today, the area
is intensively cultivated with fields prone to both water
and wind erosion. Natural stands would be formed by
Quercus petraea and the admixture of Carpinus betu-
lus, Acer campestre, Sorbus torminalis, and Tilia. Un-
dergrowth would consist of Ligustrum vuigare, Swida
sanguinea, Cornus mas, Euonymus verrucosa etc.

The western part of the catchment, which belongs in
the Dyje River Basin National Park, has rather different
ecological conditions and can be considered a mosaic
of various geobiocene type groups. Geological parent
rock is formed by granites and granodiorites, prevailing
soil types are kambizems, luvisols. Upper parts of
slopes are rocky and the greater part of the territory is
covered with forests. Most frequent are the following
geobiocene type groups:

Carpini-querceta (hornbeam-cak stands) whose
species composition is more or less natural. It is a mix-
ture of Quercus petraea and Carpinus betulus, Ab-
sence of Fagus sylvatica is conditioned by the
unfavourable moisture regime of heavily desiccating
soils during the growing season. The undergrowth in-
cludes thermophilic drought-resistant species with well
developed shrub layer on stand edges.

Fagi-querceta (beech-oak stands) can be found on
mild to medium slopes and platforms of the forest com-
plex. The tree layer of natural forest stands was formed
by a mixture of Quercus petraea with an admixture of
Carpinus betulus, Tilia, and Betula, with no shrub layer
in fully closed stands. Tree species grown today in al-
tered stands include mainly Pinus sylvestris with an ad-
mixture of Quercus petraea and Carpinus betulus with
sporadic plantings of Larix decidua and Picea excelsa.

Fagi-querceta typica (typical beech-oak stands) can
be seen on undulating inclined platforms with major tree
species of natural forest stands being Quercus petraea
and Fagus sylvatica, and Carpinus betulus, Tilia and at
some places also Acer campestre as interspersed tree
species. The present forest stands usually consist of
acombination of Pinus sylvestris and Quercus petraea.

The rural landscape near the Dyje River Basin Na-
tional Park includes granite rounded rock outcrops of
isle character, today with the steppe thermophilic flora.
Some of these areas are protected. It is a geobiocene
type group of Querceta petrae hummilia (lower-degree
dwarf oak stands). Soil types are kambizems, heavily
desiccating during the growing period. Typical is sunlit
aspect. The potential natural vegetation of this area is
formed by Quercus petrae, Carpinus betulus, with a s-
poradic occurrence of Pinus sylvestris and an admix-
ture of Betula genus. Characteristic is stunted growth
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and incomplete canopy. Of shrubs we should mention
Rosa canina, Juniperus communis, Euonymus verru-
cosa, the genus of Crataegus and other species. At the
present time, the area is that of the steppe character
with an important herb layer including Calluna vulgaris,
Genista pilosa, Pulsatilla grandis and some species
from the genus Orchis.

The spring area of Daniz and its continuation in the
national park is characterized by the following bioceme
type group: Fraxini-alneta (ash-alder stand). Natural
composition includes Alnus glutinosa with an admixture
of Fraxinus excelsior, Frangula alnus, Ulmus laevis.
Sambucus niger, Carpinus betulus, Populus tremula.
Betula, Salix, Euonymus, Crataegus a.o. The current
tree species composition nearly corresponds with the
natural one.

The geobiocene type group of Fagi-querceta tiliae
(lime-beech oak stands) is represented on bottoms of
loamy glens, basal parts of stony slopes, and erosion
rills in forested parts of the national park. Natural spe-
cies composition nearly corresponds with the present
one and consists of Fagus sylvatica and Quercus
petraea with an admixture of Carpinus betulus, Tilia cor-
data, Acer platanoides and Acer campestre. Typical
shrub layer is missing in fully closed stands and there
may be a sporadic occurrence of Euonymus europaeus
and Sambucus niger.

In water stream alluvia, out of the reach of regular
floods, the geobiocene type group of Ulmi-fraxineta
(elm-ash stands) should occur on gleyic to gley soils,
possibly also on salinated soils. Major species would be
Ulmus carpinifolia, Fraxinus excelsior, Fraxinus augus-
tifolia, Quercus robur, Carpinus betulus, Tilia cordata,
Acer campestre and Acer platanoides. The shrub fayer
would consist of Swida sanguinea, Ligustrum vulgare,
Prunus padus, Euonymus europaeus, Salix species
a.o. At present, the stands are almost damaged by the
regulation of water streams and consequent drop of un-
derground water table in their vicinity as well as by
ploughing.

The geobiocene type group Saliceto-alnetum
(willow-alder stands) occurs at the wettest places along
water streams and around water reservoirs, at places
with stagnating surface water, on waterlogged gleyic
soils and on younger sediment loads. Prevailing spe-
cies is Alnus glutinosa, important is representation of
Salix alba and Salix fragilis, Populus alba, Populus ni-
gra and Populus cinerea occur at less waterlogged
places. Also these stands are nearly missing here.

The largest protected area in the catchment is the
eastern part of the Dyje River Basin National Park. The
area consists of two units of different natural character-
istics: Havranické viesovisté (Heathland) with the oc-
currence of thermophilic fauna and flora, and the part of
national park westwards of Hnanice - several valleys
with relatively steep slopes covered with forests. In the

vicinity of the national park there are smaller protected
areas near Popice and Satov: Nature relic of Pusty ko-
pec (Hill) at Konice, and Nature relic of Skalky. Both are
of steppe character, with protected thermophilic spe-
cies of flora and insects (Skorpik, s. a.; Cesky Ustav
ochrany pfirody Brno,s.a.; Krejci, 1982).

Natural relic of Pusty kopec (Hill) at Konice

Elevation: 250-263 m. area: 2.05 ha. The locality is
situated to the North of the Popice-Havraniky connect-
ing line. between the state border and the railway. It is
an elevation with rising rocks. Thermophilic steppe spe-
cies occurring here include Verbascum phoeniceum,
Stipa pulcherrima, Stipa joannis. Gagea bohemica, Pul-
satilla grandis, Genista pilosa. Ranunculus illyricus,
and lris pumila. Insect species are represented by the
protected praying mantis and vertebrate species by
common lizard. Other species seeking refuge in this lo-
cality include field hare, wild rabbit, roe deer, common
pheasant and buzzard. The steppe features were ac-
quired long ago by cattle grazing.

Natural relic of Skalky

Elevation: 280-309 m, area: 10.87 ha. The locality is
situated near the village of Havraniky and stretches
some 700 m southwards. It is a broken topography with
a mild slope of SW and S aspects, frequent rock out-
crops and rocky ridges. Plant species occurring in the
locality are for example Pulsatilla grandis, Rosa pimpi-
nellifolia, Gagea bohemica, Iris pumila, Helichrysum
arenarium, and Peucedanum cervaria. The thermo-
philic community of insects is represented by praying
mantis and swallowtail. Of vertebrates we should men-
tion the occurrence of field hare, common pheasant,
meadow bunting, red-back shike and ltalian warbler.
The steppe features were maintained by cattle grazing
in the past. Today the locality overgrows with shrubs at
some places.

Eastern part of the Dyje River Basin National
Park

The Podyji National Park was announced on the ter-
ritory of the former Protected Landscape Area on March
20th, 1991. The eastern boundary of the national park
protected zone is identical with the state road leading
from Znojmo to the South to the state border, which has
to pass through the villages of Havraniky and Hnanice.
The territory of the national park itself, entering the
Daniz catchment area, is represented by the Havran-
ické viesovisté (Heathland) westwards of Popice and
Havraniky, and the area westwards of Hnanice.

Havranické viesovisté (Heathland)

Elevation: 337-370 m. The locality is situated north-
wards of Popice and Havraniky and has an undulating
topography with small rocks and rock flats formed by
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-zk and oak-hornbeam stands. Although the soil fertility
is low, some efforts were made in the past to convert the
areas into arable land by blasting rock outcrops. An or-
chard was established here whose remains are notice-
able up to the present.

The National Park section westwards of
Hnanice

Elevation: approx. 330-390 m. An open and mildly
undulating rural landscape blends into a more broken
topography up to closed valleys with relatively steep
slopes. Rock formations rise from hill tops. Fields and
vineyards are in the protection zone, which link up with
meadows melting into deciduous forest stands formed
by alder on valley floors, oak and hornbeam on slopes,
and pine on rocky sites.

Rather interesting is a finding that there used to be
solonchaks along Daniz. Occurrence of halophytes is
caused by increased contents of soluble salts of sul-
phates and chiorides in Neogene sediments (Hynek -
Trnka, 1981). The richest halophyte localities near
Dyjakovicky and Chvalovice do not exist any longer.
The greater part of them was ploughed. The only known
area in the catchment with the occurrence of halophyte
vegetation is a meadow in the vicinity of the Vrbovecky
pond. Of endangered species occurring here we should
mention Lotus tenuis, Xerosphaera fragifera, Cen-
taurium pulchelium (Grulich, 1987).

3. Possibilities of revitalizing the Daniz
brook catchment area

The condition of the catchment area prior the regula-
tion is a very important factor. The most obvious
changes of the landscape in the Daniz catchment area
were found out through a comparison of the historical
map from the 1 military mapping in 1933 with the to-
pographical map of 1983 and with the terrain survey.
They include land consolidation into large arable fields,
loss of small greenery and reduced number of small
roads.

There are no great differences in terms of water-
stream routes. Some sections were reconstructed prior
the regulation (DaniZ near cellars at Chvalovice and be-
fore the confluence with the Vrbovecky brook). In con-
trast to the present situation, no water areas on Daniz
were marked before Hnanice and Chvalovice (Histori-
cal map, 1933). There used to be a much greater
number of meadows (most probably the land under pe-

riodical floods) and both-sided tree stands along the
water streams. Permanently waterlogged soil was
marked at some places (e.g. right in the village of
Dyjakovicky or before Satov where later used to be
a pond).

The conception of water stream revitalization in-
cludes changes relating not only the water streams
themselves but their catchment area as well. The most
important goal is to ensure sufficient water retention
and to reduce erosion to minimum. In the catchment of
Daniz, these steps will include an increased percentage
of grass stands, balks, scattered small greenery, divi-
sion of rural lands, composition of cultivated crops, im-
provement of windbreaks, etc. In these items the
Programme of Water Stream Revitalization links up
with other landscape programmes such as the Pro-
gramme of Landscape Care, Programme of Village
Restoration, and mainly with the formation of Area Sys-
tems of Ecological Stability. The area plans for Area
Systems of Ecological Stability for Hnanice and
Vrbovec cover the whole Daniz catchment area under
study (Kolarova et al., 1994; Léw et al., 1995). The pa-
per attempts at a solution of following problems:

Accelerated run-off from reconstructed and straight-
ened water streams results in bank erosion (Fig. 3) as
well as minimum throughflow values and drying out of
some Daniz sections in summer months. A more even
water run-off and shortage could be compensated for
by reconstructing older accummulation reservoirs or by
building new ones. Efforts were made to locate the stre-
ambed route in such a way that it would be identical with
the valley line. Arches have been proposed at places
with milder slope according to the historical map and ac-
cording to the terrain.

Water pollution results mainly from sewage water
discharge in the villages and from the lower self-
purifying capacity of water. Water quality will be im-
proved after the planned sewage water treatment
plants have been put into operation. The self-purifying
capacity of water should be improved by larger articula-
tion of streambeds and banks both in their cross-section
and longitudinal section (sills, pools, ditches in the bot-
tom, changes in streambed pavement, arches on the
stream) with the flood protection of the territory being re-
tained. The streambed capacity remains unchanged. In
some sections it is even proposed greater.

Minimum greenery for water streams

Fields in the area under study are ploughed up to the
bank line, which results in the streambed being silted
with washings from surrounding fields (Fig. 4). By mak-
ing the bank sloping milder the underground water table
could be raised, which will make it possible to plant
a wider range of tree species along the streams. Open-
ing of the banks and the greenery will take up a con-
siderable amount of land.
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Fig. 3 Insufficient retention capacity of the landscape
often results in increased erosion of water
streams. The DaniZ brook in the vicinity of an
accumulation basin for irrigation near Chvalov-
ice: at this place, high water damaged even the
solid concrete pavement (Spring 1994).

Solutions of problems usually connect with one an-
other. A system of sills and pools not only improves the
self-purifying capacity of the stream, but itis also an en-
vironment that could ensure survival of water biota at
low water levels in summer months. The sills will have
a positive influence on underground water table fluctua-
tion, which is a favourable condition for riparian stands.
These stands, in case of being of sufficient width and in
good condition, should prevent any streambed sedi-
mentation from field washings not speaking of their rein-
forcing and aesthetic functions. At the same time, the
stream and its close vicinity are planned for a biocorri-
dor (Kolafova et al., 1994; Low et al., 1995). Roads will
have to be constructed in some sections along the
stream in order to provide access o it.

The both streams are divided into sections by grade
conditions and by employment of the surrounding terri-
tory. The present situation of the stream and that of the
vegetation in the surroundings of banks are described
for each of the sections on the basis of terrain survey
complemented with technical parameters from mate-

rials concerning regulation, possibly with a comparison
with a historical map. Proposals for a reconstruction of
streambed shape and bank greenery establishment fol-
low. The material is combined with illustrations of the
proposed profiles and their brief descriptions, maps
(they are made according to the basic maps of Czecho-
slovak Socialist Republic) and photographs.

The proposed riparian and accompanying stands
split into four types. Their species composition and lo-
cation depends on results from mapping of the present
stands, on the potential vegetation, climate (the west-
ern part of the catchment area is somewhat colder and
with the higher occurrence of precipitations than the
eastern one), on soil type, soil water content, height of
underground water table, and on intensity of floods
{Novak et al., 1986; Dostél et al., 1989).

Vegetation type A

The following type of greenery has been proposed
for upper and middle sections of the DaniZ brook, i.e.
the sections around Hnanice and Satov up to the rail-
way, and then for sections with steeper banks with
loamy sand up to loamy soils and underground water ta-
bles of 0.5-1.5 m under the surface, in sections where
floods may occur once in a year:

Fig. 4 The DaniZ brook between the villages of
Dyjakovicky and Hnizdo (Spring 1997).
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Fig. 5 Map of a section of the DaniZ brook.
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To sow the lower parts of banks with grass seed and
to plant shrubby willows - Salix cinerea and Salix fragi-
lis. The basic tree species in the zone from the mean
stream level up to the bank line would be Alnus gluti-
nosa combined with Carpinus betulus and Fagus syl-
vatica. Quercus petraea and Tilia cordata would be
planted along the bank line. Interspersely planted spe-
cies would be Frangula alnus, Salix alba, Populus alba
and Padus avium. The shrub layer would be formed by
Euonymus europaeus with Corylus avellana on edges
of the riparian stands, and Ligustrum vulgare at sunlit
places.

Vegetation type B

The following tree species composition has been
proposed for lower sections of the stream, from the rail-
way near Satov up to the confluence and on mild banks
with loamy or clay-loam soils with underground water
tables of 0.5-1.3 m under the surface, possibly also for
waterlogged places:

To sow out grass mixture in the stream immediate vi-
cinity and keep a certain amount of reeds (to preserve
Butomus umbellatus, Acorus calamus and Sparganium
erectum in the stream), and to reinforce the bank with
Salix cinerea where necessary. Main tree species
would be Alnus glutinosa, Salix alba and aspens: Popu-
lus alba and Populus nigra. Carpinus betulus, Quercus
petraea, Acer platanoides, Acer campestre and Frax-
inus excelsior would have a lesser representation. The
shrub layer would be formed by Cornus sanguinea,
Viburnum opulus, Corylus avellana and Ligustrum vul-
gare.

Vegetation type C

Places more distant from the bank line where stands
should be planted which are less moisture demanding,
stands that would form bases of biocentres around
streams or stands filling lands within stream route en-
claves, with loamy sand to clay-loam soils, chernozems
and luvisols, with underground water table levels some
two meters under the surface should either be treated
as meadow stands, regularly cut, or planted with tree
species in approximately the following composition:

The main tree species would be Quercus robur,
Fraxinus excelsior and Ulmus carpinifolia with less fre-
quent Ulnus, Tilia, Populus and Acer species and inter-
spersely occurring Carpinus betulus and Betula
verrucosa. Some suitable places should probably ac-
commodate also Juglans, Prunus and Padus species.
The shrub layer then would include Cornus sanguinea,
Corylus avellana etc.

Vegetation type D

Shallow basins and possibly also blind arms in the
vicinity of Dyjakovi¢ky and Hnizdo would have the fol-
lowing greenery:

Alnus glutinosa as a main species, Salix alba, and
Salix fragilis with interspersed species of Populus,
Fraxinus excelsior and Frangula alnus. The shrub layer
in the immediate surroundings of the basin would be
formed by willows: Salix cinerea, Salix viminalis, Salix
triandra, Salix caprea and Viburnum opulus. Places
more distant from the water area should have a similar
greenery as the individual sections. A green belt of at
least 20 m in width should be established around accu-
mulation reservoirs and lakes, which should be forested
on edges in order to prevent soil washing from neigh-
bouring fields into the reservoir. The basins are usually
shallow and will have to be well managed not to over-
grow with reeds. Reeds and other ruderal herbs will be
partially suppressed - also due to shade from grown-up
trees.

The greenery should be planted on both banks,
probably most often in belts or in groups of trees with oc-
casional soliters so that the stands would not form any
permanent shading on longer sections of the stream.
Also, it is necessary to predict the size of tree crown
canopy and take care of a certain height diversity.

4. An Example solution for a stream
section

The confluence of Daniz and its left-side affluent and
further on up to the Hnanice basin

The section in question is situated in the national
park protection zone and the presented solution in-
cludes the left-side affluent of Daniz in the area (Fig. 5).
Streambeds of both water streams are very similar.
Files say that the DaniZ brook is not regulated here, yet
it was artificially cut out to the depth of 1.5-2.0 m be-
neath the surrounding terrain. Grade was estimated by
contour lines to be ranging between 25 and 30 %.. There
is only a tiny water stream on the streambed bottom
which is formed of sand. The greenery near both brooks
is minimal and consists of mere narrow herb ruderalized
belts sporadically combined with grown-up tree spe-
cies. The area along the streams is intensively culti-
vated with lands being ploughed up to the very bank line
(Fig. 6).

The most frequently occurring tree species are Al-
nus glutinosa, Salix fragilis, Salix caprea, Rosa canina,
Sambucus nigra, Euonymus europaeus, Humulus lu-
pulus and Swida sanguinea.

The herb layer if formed by Lamium purpureum,
Rumes obtusifolius, Symphytum officinale, Geranium
pratense, Cirsium arvense, Urtica dioica, Filipendula
vulgaris, Equisetum palustre, Aegopodium podagraria,
Knautia silvatica, Phragmites communis, Phalaroides
arundinacea, Rubus caesius, Tanacetum vulgare, Scir-
pus sylvaticus, Epilobium hirsuta, Tussilago farfara,
Heracleum sphondylium, Stellaria nemorum, Melan-
drium pratense, Lythrum salicaria and Elytrigia repens.
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CROSS-SECTION SKETCH

PRESENT SITUATION

The stream bed is of trapezium shape, banks are paved in their full lenght, ploughing is made up
to the bank line, riparian forests are minimal.

PROPOSED CHANGES

The right bank is opened with stone sills in the bottom. Paving of the bottom and banks is made
only in the vicinity of sills. The groundplan shows alternating mild stream widenings-pools
and mild narrowings-places above sills.

Fig. 6 Cross-section sketch.
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Proposal: To relieve sloping of the left bank in Daniz
and right bank in the affluent. To build small stone dams
in the bottom in order to form small pools. To pave the
banks only in the vicinity of sills (the groundplan with
widenings-pools and narrowings-sills). To convert the
area between the two streams into a meadow with for-
ested edges and soliters (oak and lime). To plant the re-
maining banks with shrubs and groups of tall trees. The
meadow should be regularly cut. To open the stream-
bed behind the confluence in the basin direction to both
sides and to build sills and plant bank greenery here as
well. Vegetation type: banks - A, meadow - C (Figs. 6
and 7).

Revitalization of other sections of Daniz and
Vrbovecky brooks would be more difficult and several
aspects should be taken into account. The intravillan of
villages provides only a minimum space around the
streams and some places are even housing piping net-
works (Satov, Hnanice). Amelioration works were made
in the open landscape and the proposed wider stream-
bed profile as well as the arches will take up more agri-
cultural land. Basins on the lower reaches can only be
constructed as lateral in order to prevent their choking.
Plantation of stands in these localities will only have
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measures in the catchment area of DaniZ brook.
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be a great success.

AQUAPROJEKT s.r.0. (1995): Zaviahy Satov-Jaroslavice, Zhodnoceni zavazk( podniku z hlediska ochrany Zivotniho prostfedi, Prage.
Basic geological maps of the Czechoslovak Socialist Republic 1:25 000, map sheats 34-131 Satov, 34-133 Haté (with explanations). Praha,

UstFedni Ustav geologicky, 1983-1995.

Basic maps of the Czechoslovak Socialist Republic 1:10 000, map sheats 34-13-06. 34-13-07, 34-13-08, 34-13-10, 34-13-11, 34-13-12, 34-13-

13. Brno, Cesky ufad geodeticky a kartograficky, 1983.

Basic soil maps from the complete survey of agricultural lands, district Znojmo, 1:10 000, 1962-1971.
Basic water management map of the Czech Republic 1:50 000, map sheats 33-24 Hnanice and 34-13 Dyjakovice. Praha, Vyzkumny Ustav vodo-

hospodarsky TGM, 1973.

CERVENY et al. (1984): Podnebi a vodni rezim Ceskoslovenské socialistické republiky. Statni zemédélské nakladatelstvi Praha.
Cesky hydrometeorologicky ustav Brno: Hydrologické a klimatologické Udaje.

Cesky ustav ochrany pfirody Brno: Rezervaéni knihy. (in Czech)

CSN No. 75 7221 (1989): Klasifikace jakkosti povrchovych vod. Vydavatelstvi norem, Praha.

DOSTAL, J. et al. (1989): Nova kvétena Ceskoslovenské socialistické republiky 1, Il. Academia Praha.

Geological map of the Czech Republic 1:50 000, map sheat 34-24 Hnanice. Praha, UstFedni Gstav geologicky. 1989.

GRULICH, V. {(1987): Slanomilné rostliny na jizni Moravé (katalog historickych lokalit jihomoravskych halofyt). Bfeclav.

HEJNY, S. - SLAVIK, B. (1988): Regionainé fytogeografické &len&ni (Kvétena CSR 1). Praha.

Historical map from the 111 military mapping 1:25 000. Praha, Vojensky zemépisny Ustav, 1933.

HORAKOVA, M. (1995): Koncept uzemniho planu pro Vrbovec (Vodni hospodafstvi). Brno.

HYNEK, A. - TRNKA, A. (1981): Topochory dyjské &asti Znojemska. Geographia XXII. Univerzita J. E. Purkyné Brno. p. 19, 46-51, 69-75.
KOLAROVA et al. (1994): Generel lokalniho tizemniho systému ekologické stability (katastraini Gzemi Hnanice, Havraniky, Satov). Brno.
KREJCEI, J. (1982): Chranéna krajinna oblast Podyji. Naf pfirodou No.12, p. 20.

Kronika obce Chvalovice z let 1945-1978. (in Czech)
Kronika obce Dyjakovigky z let 1945-1958. (in Czech)
Kronika obce Hnanice z let 1945-1950. (in Czech)
Kronika obce Vrbovec z let 1945-1990. (in Czech)

LOW et al. (1995): Generel mistniho tizemniho systému ekologické stability (katastralni izemi Vrbovec, Dyjakovicky, Je€meniété). Brno.

Ministerstvo Zivotniho prostiedi Ceské republiky (1993): Metodicky pokyn Ministerstva Zivotniho prostredi Ceské republiky okresnim ufadim
k zabezpedovani Programu revitalizace fi¢nich systému. Ministerstvo Zivotniho prostfedi Ceské republiky Praha.

NOVAK, L. - IBLOVA, M. - SKOPEK, V. (1986): Vegetace v Upravach vodnich tokd a nadrzi. Statni nakladatelstvi technické literatury Praha.

244 pp.



MORAVIAN GEOGRAPHICAL REPORTS, No. 1/1997, Vol. 5 65

Povodf Moravy Brno (1960): Souhrmna zprava investiéniho zaméru k dpravé potoka DaniZe v tseku Jaroslavice-Hnanice.

Povodi Moravy Brno (1972): Technical and operational files of DaniZ. Brno.

QUITT, E. (1975): Climatic regions of the Czech Socialist Republic 1:500 000. Geograficky ustav Ceskoslovenské akademie véd Bmo.
Referat Zivotniho prostfedi, Okresni Gfad Znojmo: Navrh na vyhlageni Chranéného piirodniho vytvoru Vrbovecky rybnik. (in Czech)
SMOLIKOVA, L. - NEMECEK, J. (1990): Pedologie a paleopedologie. Academia Praha. p. 212-213.

Soil map 1:50 000, map sheat 34-13 Dyjakovice. Praha, Ustiedni dstav geologicky, 1989.

Statni melioracni sprava Brno (1992-1995): Monitoring jakosti zavlahovych a povrchovych vod. Brno.

SKORPIK, M. (s.a.): Skripta pro strazce Chranéné krajinné oblasti Podyji. Sprava Chranéné krajinné oblasti Podyji Znojmo.

VLCEK, V. et al. (1984): Zemépisny lexikon Ceské socialistické republiky, vodni toky a nédrZe. Academia Praha. 86 pp.

ZAORAL, R. (1953): Regulace Vrboveckého potoka. Bfeclav.

I thank Ass.Prof. RNDr. Zdenék SEDA, CSc. for his assistance at my work. | also thank Ing. V. CERMAK,
RNDr. A. IVAN, CSc. and RNDr. A. TRNKA, CSc. for valuable advice and comments.

Author’s address
Mgr. Jana Taborska
Czech Academy of Sciences
Institute of Geonics, Branch Brno
Drobného 28, P. O. Box 23
613 00 Brno, Czech Republic

Reviewer
RNDr. Pavel Trnka, CSc.



MORAVIAN GEOGRAPHICAL REPORTS, No. 1/1997, Vol. 5 66

ANTONIN VAN (60)

Our colleague Dr. Antonin IVAN, the member of Editorial Board and the hard working
contributor to MORAVIAN GEOGRAPHICAL REPORTS, celebrated his sixtieth birthday
on the 22" November, 1996. The list of his publications up to now exceeds 110 titles and
stands as a good evidence that Dr. IVAN has made a good deal of honest work for geo-
morphology. His life topic has been morphological research of South Moravia, especially
of Pavlovské vrchy (Hills) and surroundings of the town of Brno. He has been perma-
nently interested in morphotectonics and structural ge-morpnoicgy applied to the
eastern edge of the Bohemian Massif. Outstanding results have ceen achieved in his re-
search of relief anthropogenic transformations and his contricuticr 10 the issue of alluvial
plains should also be mentioned here.

The person being honoured is a modest and indefatigabie researcn scientist whose
internal satisfaction has been growing with each well written tecnr cal put i caton and the
awareness that it was his research which helped io expain & cenan crociem.

Congratulations to your jubilee, Dr. lvan!
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Photograph: Antonin IVAN celebrating his 60" birthday. (Photo Mojmir HRADEK)



Semi€ in Bela Krajina: the region is separated by mountains from Slovenia and
by the border from Croatia

Hrastovec in the Lower Drava Basin: one of a few Slovenian regions with an
important agricultural function

lllustrations to the paper of A. Vaishar et al.; photos: Matej GABROVEC



Small restored pond near Chvalovice (Autumn 1996).

lllustration to the paper of J. Taborska; photo: Jana Taborska






