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Abstract

Land-use planning is an activity that permits rational utilization of the landscape on the basis
of certain natural connections. It is a system that develops in time and brings new information and
experience gained from a number of fields. This better helps to reflect the needs of the landscape and
at the same time to improve this sophisticated process. There is no doubt that it is the information on
the geological environment that belongs among information which limits the utilization of landscape
in terms of its exploitation. Talking of human activities, even more important are details on the
engineering-geological environment focused on the research of such part of the environment that
interacts with anthropogenic activities, engineering structures in particular. The geological structure
is a very complex environment changing in space and thus the elementary need for its exploitation in
land-use planning are simplified models with similar characteristics. Those needs are met by
expansion of engineering-geological zones. In land-use planning there is a significant deficit in this
issue not only in the Czech Republic but world-wide. An example of a possible solution is drawn in
this paper applied in a researched part of the city of Ostrava with its exceptional anthropogenic
changes in the geological environment in the city districts of Slezska Ostrava (Koblov, Antosovice)
and outside Ostrava, in Silhefovice, Vrbice and Pudlov, defined by a map sheet 15-41-25 in 1:10 000
scale.

Abstrakt

Uzemni planovani je lidskou ¢innosti, kterda umoziuje vyuzivani krajiny na zékladé urcitych
zakonitosti. Je to systém, ktery se vyviji v Case a piinasi nové informace a zkusenosti ziskavané z
fady obort. Umoznuje to vice reflektovat potieby krajiny a zaroven zkvalitnit tento sofistikovany
proces. Zcela jednoznaéné do typu informaci, které limituji moznosti krajiny z hlediska jeho
vyuzivani patii informace o geologickém prostiedi. Jesté vyssi formou zaméfeno na lidskou ¢innost
jsou udaje o inzenyrskogeologickém prostiedi zamétené na zkoumani té Casti prostiedi, ktera ptichazi
do interakce s antropogenni ¢innosti, zejména vsak s inzenyrskymi dily. Geologicka stavba je velice
slozit¢ a v prostoru se ménici systém, proto elementarni potfebou jeho vyuzivani v uzemnim
planovéani jsou zjednodusené modely s podobnymi charakteristikami. Tyto potieby spliiuje rozsiteni
inzenyrskogeologickych rajonti. V uzemnim planovani ve vztahu k této problematice existuje v
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Ceské republice, ale také ve svété zna¢ny deficit. Piiklad mozného feseni pfinasi publikace s aplikaci
ve vyzkumném Uzemi meésta Ostravy s vyjimecnymi antropogennimi zménami geologického
prostfedi v méstskych obvodech Slezska Ostrava (Koblov, AntoSovice) a vné Ostravy zasahuje do
Silhefovic, Vrbic a Pudlova, vymezeném mapovym listem 15-41-25 v méfitku 1:10 000.

1 INTRODUCTION

The objective of the paper is to point out the necessary application of information sources on
the geological structure within decision-making and information processes in land-use planning and
procedures granting building permits at the building offices by means of geographic information
system technologies. The geological structure is an environment in which constructions are founded,
water is gained and simultaneously we prevent its effects on the constructions, we need it as a source
of building materials, etc. It is a great drawback not to make use of the information within land-use
planning. At the same time, however, we need certain generalization of geological structure in
relation to future foundation engineering. This requirement is met by expansion of engineering-
geological zones in the interest areas in relation to the landscape element, etc.

The studied area (model area 3, determined by a topographic map 15-41-25 in 1:10 000 scale)
is located in Ostrava, the third largest city agglomeration, in the north-east of the Czech Republic
(city districts of Slezska Ostrava - Koblov, AntoSovice and outside Ostrava it reaches to Silhetovice,
Vrbice and Pudlov), which is however most affected by anthropogenic industrial and mining
activities among Czech cities as well as in the European scale.

2 EVALUATION OF ENGINEERING-GEOLOGICAL ZONES

In terms of land-use planning, design of constructions and operation of engineering work as
well as from the point of view of environmental protection it is necessary to study such components
of the geological environment and geodynamic phenomena which are important from the point of
view of protection from undesirable geological processes. These are called components of
engineering geological conditions and they for example include rocks quality as foundation soils,
depth and ground water aggressive action, relief gradient and division, slope deformation, internal
erosion phenomena, etc.

We must not forget the evaluation of possible realization of a specific engineering plan,
including consideration of expected interaction of the planned engineering work with the geological
environment, which is dealt with within the study of engineering geological conditions.

A practical solution of this situation in terms of land-use planning is application of
engineering geological zoning based on the evaluation of spreading the zones on the examined
interest area. It is the case of singling out regions differing in character and degree of uniformity of
the above stated engineering geological conditions and reference degree of suitability for certain
ways of economic use. The degree of the expressed uniformity or suitability depends on taxonomic
level of singling out a zoning unit selecting the evaluation according to the engineering geological
zones.

On the basis of the study it was discovered that in the interest area the largest zone is the
lowland stream deposits zone, which takes up 42.3 % (7.72 km® - Fig.1,2). In terms of the evaluation
of development it is interesting that even if only 12.5 % of the built-up area is situated in the zone,
this represents up to 63.9 % of the total built-up area (Fig. 3) to be found in the interest area. The
percentage of the new development is also high, up to 72.7 %, which is apparent from the point of
view of the evaluated period since 1946 (Fig. 4). The distribution of landscape elements in this zone
(Fig. 5) shows that the most pronounced is fields and meadows (61.3 %), followed by forests (15.1
%), built-up area (12.5 %) and water areas (8.1 %). The zone is characteristic for inhomogeneous,
low bearing and unevenly compressible foundation soils and soils of soft-firm consistency. The
ground-water level in this zone is often as shallow as 2 m. In the zone in question there are the
following foundation soils: badly graded gravel (G2), gravel with fine soil ingredients (G3) and dirty
gravel (G4), next there is sand with fine soil ingredients (S3), loamy sand (S4) and clayey sand (S5).
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Moreover, there is sandy loam (F3), sandy clay (F4) and clay with low to medium plasticity (F6). An
example of the development in the zone is the new development in the municipalities of Vrbice,
Pudlov, Antosovice, new highrway D47, etc.
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Figure 1: Areal and percentage representation of zones within the whole interest area.

Glossary:

A Zone of spoil banks and waste dumps Ft Zone of Pleistocene river terraces

Predominantly noncoherent glaciofluvial

An Spoil banks, stock piles and dumps zone Gf and glacial lake sediments zone

Ao Zone of settling basins and waste dumps Lp Zone of polygenetic loess sediments
D Deluvial sediments zone Nj Zone of Miocene sediments

Du Deluvial-fluvial sediments zone Or Zone of organic soil

Fn Lowland stream deposits zone Sf Undiscriminated flysch sediments zone
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Figure 2: Engineering-geological zones in the built-up area.
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Figure 3: Areal and percentage representation of zones within the current built-up area (legend -

fig.1).
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Figure 4: Areal and percentage representation of zones (legend - fig.1) within the newly built-up area
(1946 — present).
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Figure 5: Areal and percentage representation of selected landscape elements at the present in the
zone of alluviums lowland streams.
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The second largest zone in the interest area is the zone of polygenetic loess sediments with
36.3 %. (Fig. 1, 2). Despite the fact only 3.2 % of the development is built there (Fig. 6), this makes
up 14.1 % (Fig. 3) of the total built-up area and 16.4 % of the new development built after 1946
(Fig. 4). The reason for this distribution is, apart others, low development in the interest area. This is
also the reason why the most spread landscape element in this zone is forests (68.5 %) and fields and
meadows (28 % - Fig. 6). In other studies of the surroundings the built-up area was dominant in the
zone of polygenetic loess sediments. It is characterized as a zone of intermediate bearing foundation
soils, predominantly of firm consistency, of low to medium plasticity. They are medium permeable.
This rock material is, for example, potentially usable in the brickware production and is also suitable
as agricultural land. As foundation soils there are clays with low to medium plasticity.

An example of the implemented development belonging to this zone is the premises of the
former Koblov Mine (south of the interest area) and part of the development on the periphery of
Petikovice (south-west of the interest area).
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Figure 6: Areal and percentage representation of selected landscape elements at the present in the
zone of polygenetic loess sediments.

As for the third largest zone of Pleistocene river terraces (12.7 %), the biggest landscape
element (Fig. 7) is water areas (42.8 %), followed by forests (30.9 %) and fields and meadows
(22.8 %). The built-up area takes up only 3.2 % of the zone area, while the development represents
5% of the total built-up area. The soils of this zone are bearing, stable and little
compressible foundation soils. They are predominantly compact, with the ground-water level under
the foundation engineering level. The gravels and sands are well permeable and form an important
ground water aquifer. With regard to the compactness and granularity, they are of medium to hard
getting characteristic. As foundation soils there is sand with fine soil ingredient (S3) and loamy sand
(S4), badly-graded gravel (G2), gravel with fine soil ingredient (G3) and dirty gravel (G4). As
mentioned above, the majority of the zone is covered by water areas, it is mainly Lake Vrbické; the
built-up area means houses in the east border of the Cerny Forest.

The deluvial-fluvial sediments zone (3.6 % of the total area) is largely made up by forests
(80.6 %), followed by fields and meadows (18.4 %). The built-up area (Fig. 8) there ranges in
negligible areal values (0.1 %), and thus a further analysis of the built-up area is not required. The
zone is characteristic for inhomogeneous, medium to low bearing foundation soils that fill shallow
wash-depressions. For foundation engineering they are low suitable to unsuitable, of slight to medium
getting characteristic. The foundation soils in this zone are sandy loam (F3), sandy clay (F4), soils
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with low to medium plasticity (F5) and clays with low to medium plasticity (F6). In addition, there is
loamy sand (S4) and clayey sand (S5).
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Figure 7: Areal and percentage representation of selected landscape elements in the zone of
Pleistocene River terraces at the present.
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Figure 8: Areal and percentage representation of selected landscape elements in the zone of deluvial-
fluvial sediments at the present.
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From the engineering-geological point of view and future development it is necessary to be
careful with anthropogenic zones — the zone of spoil banks, dumps and waste (3.1 % of the area) (Fig.
9) and the spoil banks, stock piles and dumps zone (0.2 %). There is also the zone of settling basins
and waste dumps, but as it covers a very small area in the interest area (25 m?) its further evaluation
is unnecessary. With the first zone the most spread landscape element is built-up area (39.3 %), fields
and meadows (39.2 %), anthropogenic shapes (14.6 %) and forests (14.6 %). In this zone 14.8 % of
the present built-up area is located, which places this zone on the second place, directly after the
lowland stream deposits zone, while the majority of the mentioned development was built before
1946 (since 1946 only 1.6 % of the area has been built over). Without a detailed engineering-
geological survey those zones are not suitable for development, while their local conditions and
compaction of loose ground materials are important. Foundation soils are spoil banks (Y) and waste
dumps (Z) there. The built-up area there comprises of a railway (Ostrava — Bohumin), on the
periphery of the municipality Vrbice, in the south-east of the interest area.
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Figure 9: Areal and percentage representation of selected landscape elements in the zone of spoil
banks and waste dumps at the present.

The undiscriminated flysch sediments zone takes up 1.4 % of the interest area (Fig. 1, 2),
which is mainly formed by fields and meadows (85.9 %), followed by built-up area (9.7 %) and
forests (4.4 %). For foundation engineering this zone is potentially less suitable for engineering-
geological conditions and thus it is necessary to define it clearly in the map documentation for land-
use planning. This zone interferes with the housing development in the northern part of Koblov
(south of the interest area).
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Other zones are very sparse in the interest area, below one per cent of the total area, thus they
are only mentioned shortly.

The zone of Miocene sediments covers only 0.4 % of the interest area (Fig. 1, 2). It is
predominantly afforested (69.9 %), the rest of the area is formed by fields and meadows (30 %). The
sediments of this zone provide good, but relatively sensitive foundation soil (volume changes). The
environment is susceptible to sliding at natural or artificial intervention. The ground water of low
water yield is in more permeable positions and various depths, usually aggressive.

The remaining engineering-geological environment in the interest area is made up by the zone
of organogenous and organic soils (0.1 % of the area - Fig. 1, 2), predominantly noncoherent
glaciofluvial and glacial lake sediments zone (0.04 %) and deluvial sediments zone (0.02 %).

3 CONCLUSION

The study deals with a geometric representation of engineering-geological zones in the interest
area. It also deals with their quantification in relation to landscape elements in order to identify the
percentage of the given geological environment on its utilization and requirement in the interest area
in question. The next studied criterion is the situation in time, which means that it focuses on the
current state and next, on the state since 1946 to date in order to identify change trends. All this is
related either to the overall interest area or to built-up area which is the most important subject of
interest of land-use planning and engineering geology.

The carried out study identified the largest zone in the interest area being the lowland stream
deposits zone (42.3 %), followed by the zone of polygenetic loess sediments (36.3 %) and the zone of
Pleistocene river terraces (12.7 %). The remaining zones occur on relatively small areas in the
interest area, while their localization during the area evaluation in relation to future foundation
engineering is significant as they have different suitability from this point of view.

An important criterion for land-use planning is to learn about the future engineering-
geological environment but also the character of landscape elements which are to be found there. This
points several interesting facts, such as the typical geological structure for development in the studied
area or for other use of the landscape. According to the rate of development it is possible to identify
the free potential for future construction. Last but not least, when there is an identical landscape
element and different geological environment we can choose the one with more suitable conditions as
for the implementation of the future engineering structure, etc. The next studied criterion was changes
in time which were assessed from the point of view of the present state and we also monitored the so-
called realized built-up area since 1946 to date, based on aerial photos. Comparing both states,
experience can be gained from this perspective and on its basis we can positively influence the future
state by means of land-use planning.

In terms of areal quantification, the most pronounced landscape elements of the largest
lowland stream deposits zone were fields and meadows (61.3 %), forests (15.1 %) and built-up area
(12.5 %), which represents up to 63.9 % of the total built-up area found in the interest area.
Simultaneously, this represents big potential for the future from the point of view of future
development. With the zone of polygenetic loess sediments, forests dominated (68.5 %); the built-up
area is minimum (3.2 %), which also indicates a similar trend in the future.

In terms of chronological changes it was discovered that since 1946 the most intense
development has occurred on the lowland stream deposits zone (72.7 % of the newly built-up area),
followed by the zone of polygenetic loess sediments (16.4 % of the area).
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