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THE SKELETON OF LANDSCAPE
ECOLOGICAL STABILITY

Jan Lacina

Abstract

Ecological stability of the landscape, which depends mainly on the condition of biotic component, namely
vegetation has been disturbed in vast territories by long-term intensification of anthropogenic activities. At
present efforts directed to restoration of ecological stability the most important task consists in defining and
registration of all natural and near-natural ecosystems which have been preserved in the cultural landscape.
These ecologically significant landscape segments which are further divided into ecologically significant landscape
elements, districts, regions and ecologically important line communities by spatial and structural criteria, form
the skeleton of landscape ecological stability. Since the formations in question are often represented only by
isolated isles of biodiversity, their present network should be completed and provided with proper interconnection.
Thus, the skeleton of landscape ecological stability becomes a basis for creating functional regional systems of
ecological stability of the landscape.

Shrnuti
Kostra ekologickée stability

Dlouhodobou intenzifikacl antropogennich aktivit byla na rozsdhlych dzemich naruSena ekologickd stabilita
krajiny, kterd je zdvisld na stavu biotické sloZky, zejména vegetace. Pli souCasnych snahdch o obnovu ekologické
stability je prvoradym (dkolem vymezit a registrovat viechny piirozené a plirodé blizké ekosystémy, které se
Vv kulturnl krajiné zachovaly. Tyto ekologicky v¥znamné segmenty krajiny, které podle prostorové strukturnich
kritérii d&lfme na ekologicky vyznamné krajinné prvky, celky, oblasti a ekologicky vyznamnd liniovd spole&enstva,
tvoif kostru ekologické stability krajiny. ProtoZe se Casto jednd jen o izolované ostrovy biodiverzity, je treba jejich
soucasnou sit doplinit a propojit. Kostra ekologické stability je tak zdkladem pro vytvdrenr fungujicich Gzemnich
systéma ekologické stability krajiny.

Key words: ecologically significant landscape segments, skeleton of landscape ecological stability,
regional systems of ecological stability of the landscape

1. Introduction The natural ecosystems in cultural land-
scape have been preserved mainly on extreme
sites which cannot be subject to intensive uti-
lization. Their .network in the landscape is thus
usually insufficient and unevenly distributed. This
is why the ecological network must be artificially
renewed in landscape types under strong anthro-

pogenic impact.

Anthropogenic factors, significantly forming the
landscape in Central Europe for many centuries,
have led to gradual transformation and at many
places even to devastation of natural ecosystems.
Ecological stability of the landscape has thus been
seriously disturbed, ie. the ecological systems
have lost their capacity to resist disturbing influ-

ences by means of self-regulation processes oc-
curing in them. It is known that the ecologi-
cal landscape stability depends on the condition
of biotic component. It is therefore necessary
that a certain proportion of natural biocoenoses
remains preserved even within the cultural land-
scape, which would represent, if possible, com-
plete diversity of species (biodiversity) of certain
landscape. The natural ecosystems should be
evenly distributed in the landscape, and form a
really functional system.

An impuls for biogeographical research di-
rected towards building of the landscape ecolog-
ical network is the equilibrium theory of island
biogeography (McARTHUR, WILSON - 1967).
In the Czech Republic, the methodological proce-
dure of landscape biogeographical differentiation
has been worked out with using the interpreta-
tion of geobiocoenoses. Definition of the skele-
ton of landscape ecological stability has been set
up as one of its major tasks (BUCEK, LACINA
= 1977, 1979a, 1979b, 1984). A methodological
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procedure of creation regional systems of land-
scape ecological stability (LOW et al. — 1984)
was developed at building a functioning ecologi-
cal network in cooperation of a multidisciplinary
team of natural scientists and planners, which is
being discussed and precised in these days.

2. Fundamental concepts and method-
ological procedure of defining the
skeleton of landscape ecological sta-
bility

The skeleton of ecological stability is a set of
presently existing ecologically important land-
scape segments. Ecologically important are those
segments of the landscape, which are either
formed by ecosystems with relatively higher eco-
logical stability or in which these play a dominant
role. They are distinguished by permanent char-
acter of biota and by ecological conditions en-
abling existence of species appurtenant to land-
scape natural gene-pool.

The ecologically important landscape seg-
ments can be formed by natural biocoenoses
which are typical of certain biogeographical areas,
or by biocoenoses whose condition and develop-
ment are conditioned by anthropogenic activities.
The first group includes mostly remains of for-
est stands with natural forest tree species com-
position, the second group is composed of mainly
various types of derelict lands, meadows with pre-
vailing naturally growing species and ponds.

By spatial and structural criteria (size and
shape, degree of homogeneity of ecological con-
ditions, and present condition of biocoenoses) the
ecologically important landscape segments divide
into:

ecologically important landscape elements,
ecologically important landscape districts,
ecologically important landscape regions,
ecologically important line communities.

By their biogeographical significance (de-
gree of biological diversity, representativeness and
unique character of communities, incidence of
rare and endangered species and communities)
the ecologically important landscape segments
further divide into those of:

local importance

regional importance
supra-regional importance
provincial importance
biospherical importance.

Ecologically important element is a small
area (usually of 100 m? up to 10 hectares) with
homogeneous ecological conditions which usually
include only one community type. Among ele-
ments we find for example a residual deciduous
forest stand amongst pure coniferous stands, a
wetland meadow with spring area amongst cul-
tural meadows and fields, a small pond with ri-
parian communities, an isolated rock with natural
vegetation, a group of trees or even an isolated
sizeable solitary tree amidst the rural landscape
with no forests at all.

Ecologically important landscape district is
a more extensive area (usually of 10 to 1000
hectares) where diverse ecological conditions fa-
cilitate existence of more community types. Char-
acteristic complexes are for example incised val-
leys of upper and lower river reaches with forest,
rock and wetland communities. Within the com-
plex, there is a whole range of ecologically im-
portant elements. This appears useful namely in
the cases when the individual elements differ from
each other by methods and desirable intensity of
protection and management.

Ecologically important landscape region is
a large area (usually of above 1000 hectares),
distinguished by diverse ecological conditions as
well as by diversity of communities among which
ecologically stable natural communities and near-
natural communities are prevailing. The ecologi-
cally important iandscape regions include not only
the majority of protected landscape areas, but
also a whole range of extensive areas with prevail-
ing forests of natural composition of forest tree
species and meadow communities rich in species.
Very important are pond areas with typical mosaic
of aquatic, wetland and terrestrial communities.
Within the landscape region, it is always useful to
define smaller territories with pronounced differ-
ent communities as ecologically important land-
scape elements or complexes.

Ecologically important line communities are
specific formations of the cultural landscape;
they have a narrow and oblong shape and are
characteristic by prevailing proportion of transi-
tion marginal biocoenoses (ecotones). They are
formed by grass-herbaceous or woody vegetation,
by breaking blocks of fields and meadows or for-
est monocultures. The densiest network of line
communities in our cultural landscape are formed
by riparian stands in which continuous natural
biocoenoses of alder, willow and ash with under-
growth of wetland and hydrophilous plant species:
reach in many a case the length of several kilome-.
ters. Shorter but no less important are the line:
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communities on remains of balks, agrarian ter-
races and stone walls. The important line com-
munities include also alleys and tree avenues of
autochtonous broadleaved trees (especially lime,
maple, oak, rarely also beech, in some landscapes
birch and European mountain ash). Ecologically
less important are line communities formed by in-
troduced tree species such as poplar provenances,
horse chestnut, black locust, etc.

This spatial structural classification is used
at assessing present condition of the landscape,
at defining the skeleton of ecological stability.
It has appeared that at least locally important
tandscape elements and line communities which
request and deserve improved management and
protection can be found and defined in practically
any area.

The skeleton of ecological stability is defined
on the basis of comparison between the natural
(potential) and present condition of ecosystems in
the landscape. It is first of all remains of natural
communities with the highest ecological stability,
which are to be defined. In the biogeographical
province of Central European deciduous forests
this applies mainly to remains of forest stands
with species composition corresponding to the
natural one. In agricultural landscape these in-
clude namely various types of derelict lands (both
dry and wet) which are characteristic of high di-
versity of species. The intensively exploited rural
and urbanized landscape usually lacks sufficient
amount of residual ecosystems with high ecolog-
ical stability. Therefore it is necessary to apply
here a principle of relative choice. The skele-
ton of ecological stability in these cases includes
also those parts of the landscape, which are less
valuable in terms of ecological stability - such as
focust grove amidst the field agricultural land-
scape, or park with a certain proportion of au-
tochthonous tree species located in the middle of
the town. Even these anthropogenically condi-
tioned landscape segments enable existence of at
least some species belonging to natural gene-pool
of the landscape.

Definition of ecologically important land-
scape segments which form the skeleton of eco-
logical stability is made by means of terrain bio-
geographical research. Biogeographical mapping
of the present condition of biocoenoses can be
either selective or full-area. At selective mapping
the biogeographical research concentrates only to
areas of ecological importance, of which many are
well known from older literature such as materi-
als documenting state nature protection. More
suitable appears to be full-area mapping of cur-
rent condition of the vegetation to detailed scales

( 1:10000 and greater). Advantage of the full-
area mapping is the fact that the skeleton of eco-
logical stability can be defined much more pre-
cisely and in more details.

Types of contemporary landscape can be de-
fined by representation and distribution of cur-
rent vegetation in the landscape. Attention is
also being paid to relief types as well as to rep-
resentation and arrangement of water streams
and water areas. The types of contemporary
landscape include areas with the same kind and
intensity of anthropogenic activities which ex-
hibit the same consequences within natural con-
ditions of the given type. Basic types of the con-
temporary cuitural landscape in Central Europe
are as follows: urbanized landscape, agricultural
landscape, agricultural-forest landscape and for-
est landscape. These general types are differenti-
ated in more details by representation and distri-
bution of actual types of current vegetation (e.g.
in fields, meadows, vineyards, broadleaved forests,
parks, etc.) into sub-types. The sub-types of
contemporary landscape differ from each other by
their functional importance, and also by their rel-
ative degree of ecological stability. The individual
sub-types of contemporary landscape differ also in
representation and distribution of ecologically im-
portant landscape segments. Thus the full-area
definition of types and sub-types of contemporary
landscape provides a good knowledge of specific
places where the ecological network must be pri-
marily renewed.

3. Map contents and its assessment

Example for defining the skeleton of ecological
stability .in maps of medium scales (1:50000)
was found in an area which includes northern
part of BRNO and its surroundings. This area
is markedly differentiated both by natural condi-
tions and by intensity of anthropogenic influence.

The map illustrates 4 types of contemporary
landscape with 16 sub-types, the types being dis-
tinguished by colours and their sub-types by fig-
ures. The greatest representation in the mapped
area is that of agricultural-forest landscape, the
second place is being occupied by forest land-
scape and the third one by urban landscape. The
least representation is that of agricultural land-
scape. In a table, the landscape sub-types are
allocated to altitudinal vegetation zones as well
as to trophic and hydric series. A scale is applied
to assess their anthropogenic load, relative degree
of ecological stability and functional importance
in terms of production, water-management, soil
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preservation, recreation and biosphere protection.
Aesthethic qualities are differentiated in a similar
way.

There are altogether 133 ecologically impor-
tant landscape segments defined on this fuli-area
base, which can be distinguished by colours used
to illustrate types of existing communities (wa-
ter, wetland, grass, xerotemorphile, forest decid-
uous, parks, etc.). Their biogeographical sig-
nificance (local, regional and supra-regional) is
expressed by thickness of the demarcation line.
Shortening in front of the name designates the
spatio-structural category of ecologically impor-
tant landscape segment (element, district, re-
gion, line community) or the type of protected
landscape area. It is apparent from the map
that the highest number of ecologically important
landscape segments in the given territory can be
defined within forest ecosystems, lesser number
in meadow ecosystems and only exceptionally in
wetland and water ecosystems. The urban area of
BRNO can boast of a significant representation of
ecologically important park segments. The ma-
Jjority of defined segments is of tocal and regional
biogeographical importance, only some of them
are of supra-regional significance. Quite strik-
ing is the fact that in the time when the map
was made (1990) only 30 of the mentioned 133
ecologically important landscape segments were
provided legislative protection.

4. Conclusion

The map of the above conception is expected
to provide sufficient knowledge about differen-
tiation of the contemporary landscape by rep-
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resentation and distribution of current vegeta-
tion types, which also indicate a certain inten-
sity of anthropogenic influence as well as a cer-
tain relative degree of landscape ecological sta-
bility. The map should demarcate all parts of the
landscape, which are of primary significance for
preservation of biodiversity and landscape eco-
logical stability. This means that it would not
be enough to only illustrate-as it seems a rule
in similar maps-exclusively the areas protected by
legislation. Distribution of the existing skeleton
of landscape ecological stability in the area under
study indicates that there will be differences in de-
mands imposed on creation functional territoria!
systems of ecological stability within various sub-
types of contemporary landscape. It follows from
the map also that some parts of the landscape

~ will have to be preferrably eliminated from con-

siderations on intensive anthropogenic exploita-
tion (urbanization, intensive forest management,
intensive agricultural production, mining of min-
eral resources and parent rocks, etc.). These
are the reasons which should make the map of
“The Skeleton of Ecological Stability”, one of im-
portant basic documents for any decision-making
concerning regional developments.

Since 1990, when the described map was
designed, both the methodology of defining the
skeleton of ecological stability and actual knowl-
edge of illustrated area have been improved with
tens of other ecologically important landscape
segments having been defined on the basis of full-
area mapping procedures. The new Act on pro-
tection of nature and landscape, issued in 1992,
defines new categories of particularly protected
areas. In this sense, the map calls for integration
of topical changes.

Institute of Geonics, Czech Academy of Sciences, Branch Office Brno,
Drobného 28, CZ-60200 BRNO, CZECH REPUBLIC
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Explanations to the map - Appendix No. 2

The map reflects types and sub-types of the contemporary landscape. The tables provide an
overall view of the types and characteristics of their functions, ecological stability, anthropogenic
effects and aesthetic qualities. All these items constitute the skeleton of ecologicai stability. The
ecological stability is a complex of all important current ecological segments of the landscape. They
are distinguished by phytocoenoses and biogeographic significance.

Types of the present Iandscapé:

1 — Urban landscape: 1.1 Residential landscape in depressions and uplands, 1.2 Residential and
industrial landscape in depressions, 1.3 Residential and forest landscape in uplands, 1.4 Recreational
and forest landscape in river valleys. 2 — Agricultural landscape: 2.1 Cropland in depressions, 2.2
Cropland on flat ridges of uplands and highlands, 2.3 Cropland with riparian stands in broad river
and stream floodplains. 3 — Agricultural-Forest landscape: 3.1 Combined cropland and forest with
prevailing deciduous forests (oak, hornbeam) and with upland orchards, 3.2 Combined cropland and
forest with prevailing coniferous forests (pine, Norway spruce) and orchards in broken uplands and
highlands, 3.3 Combined cropland and forest with pine and mixed forest stands and steppe derelict
land in the uplands devastated by limestone mining, 3.4 Combined cropland and forest with Norway
spruce stands and upland meadows, 3.5 Combined cropland and forest with mixed forest stands in
the flat karst uplands. 4 — Forest landscape: 4.1 Deciduous forests (oak, hornbeam, beech) in broken
uplands and highlands, 4.2 Mixed forests (pine, Norway spruce, larch, oak, hornbeam, beech) in uplands
and highlands, 4.3 pine forests in broken uplands and highlands, 4.4 Norway spruce forests in broken
uplands and highlands. 5 — Landscape type limits, 6 — Landscape sub-type limits, 7 — numerical
designation of landscape sub-types.

Ecologically important landscape segments:

8 — Boundaries of ecologically important landscape elements and districts of local biogeographic
significance, 9 — ditto of regional importance, 10 — ditto of supra-regional importance, 11 — Boundaries
of ecologically important landscape regions of local biogeographic significance, 12 — ditto of regional
importance, 13 — ditto of supra-regional importance, 14 — Ecologically important line communities
of local biogeographic significance, 15 — ditto of regional importance, 16 — ditto of supra-regional
importance.

Community types in ecologically important landscape segments:
17 — Aquatic, 18 — Wetland, 19 — Mesophyte grasslands, 20 — Hydrophilous grasslands, 21 —

Xerophylic and thermophylic grasslands, 22 — Saxicolous, 23 — Forest deciduous, 24 — Forest floodplain,
25 — Forest coniferous-deciduous, 26 — Forest coniferous, 27 — Forest-steppe, 28 — Parks.
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Used abbreviations:

EVKP — Ecologically important landscape element,
EVKC — Ecologically important landscape district,
EVKO - Ecologically important landscape region,
EVLS — Ecologically important line community,
CHKO — Protected landscape area,

KO — Rest area,

SPR — National nature preserve,

CHPV — Protected natural formation,

CHPZ — Protected parks and gardens.

Explanations to the table assessment of present landscape types:

STK — Number of landscape sub-type, VS — Altitudinal vegetation zone: 1 - oak, 2 - beech,
3 - oak-beech, 4 - beech, 5 - fir-beech, TR — Trophic series: A/B Oligotrophic-mesotrophic, B
Mesotrophic, B/C Mesotrophic-Nitrophilic, B/D Mesotrophic-Calciphilous, HR — Hydric series: n -
normal, o - restricted, z - water logged, AO — Intensity of anthropogenic impacts, ES — Degree of
ecological stability. Evaluation of functions: PZ — Agricultural production, PL — Forest production, V
— Water management, P — Soil protection, R — Recreation, BO — Biological protection, EK — Aesthetic
gualities.

The scale expresses the following meaning or condition:
0-none (not evaluated), 1 — very low, 2 — low, 3 — medium, 4 — high, 5 — very high.

Lednice Photo: O. Mikulik
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Kostra ekologické stability krajiny je soustava v sougasnosti existujicich pFirodé blizkych &asti kra-
jiny, vyznadujicich se vyssi ekologickou stabilitou a ekologickymi podminkami vhodnymi pro
existenci druh p¥irozeného genofondu. Tyto ekologicky vyznamné segmenty krajiny (ekologicky
vyznamné krajinné prvky, celky, oblasti a liniova spoleenstva) maji funkci biocenter a biokoridord
rGzného biogeografického vyznamu. Jejich zastoupeni a rozloZeni je rGzné v riznych krajinnych
typech. Typy sougasné krajiny jsou vymezeny predevsim na zékladé soutasného stavu vegetace,
v niz se nejzietelndji projevuje intenzita antropogennich aktivit.
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TYPY SOUCASNE KRAJINY:

1- krajina urbanizovan4: 1.1.sidelni ve snizeninach a pahorkatinach, 1.2.sideln&-primyslovéa ve sni-
seninach, 1.3.sideln&-lesni v pahorkatinach, 1.4.rekreaéné-lesni v udolich fek; 2 - krajina zemé-
délska: 2.1.polni ve snizeninach, 2.2.polni na irokych hibetech pahorkatin a vrchovin, 2.3.polni
s brehovymi porosty v §irokych Fi¢nich a poto¢nich nivach; 3 - krajina zemé&dé&lsko-lesni: 3.1.polné-
lesni prevazné s listnatymi lesy (dub, habr) a se sady v pahorkatinach, 3.2.polng&-lesni s pfevazné
jehlignatymi lesy (borovice, smrk) a se sady v ¢lenitych pahorkatindch a vrchovinach, 3.3.polng-
lesni s borovymi a smigenymi lesy a se stepnimi lady v pahorkatin& devastované tézbou vapence,
3.4.polné-lesni se smrkovymi lesy a loukami ve vrchovinach, 3.5.polné-lesni se smiSenymi lesy
v ploché krasové vrchoving; 4 - krajina lesni: 4.1.listnaté lesy (dub, habr, buk) v &lenitych pahorkati-
nach a vrchovinach, 4.2.smigené lesy (borovice, smrk, modtin, dub, habr, buk) v pahorkatinach
a vrchovinach, 4.3.borové lesy v &lenitych pahorkatinach a vrchovinéch, 4.4.smrkové lesy v ¢leni-
tych pahorkatinach a vrchovinach; 6 - hranice typt krajiny; 6 - hranice subtyp( krajiny; 7 - &iselné
oznad&eni subtypt krajiny;

EKOLOGICKY VYZNAMNE SEGMENTY KRAJINY: 8 - hranice ekologicky vyznamnych krajinnych
prvki a celki lokalniho biogeografického vyznamu; 9 - dtto regionalniho vyznamu; 10 - dtto nadre-
gionalniho vyznamu; 11 - hranice ekologicky vyznamnych krajinnych oblasti lokalniho biogeografic-
kého vyznamu; 12 - dtto regionélniho vyznamu; 13 - dtto nadregionalniho vyznamu; 14 - ekologicky
vyznamnéa liniova spoletenstva lokalniho biogeografického vyznamu; 15 - dtto regionélniho
vyznamu; 16 - dtto nadregionalniho vyznamu; 5

TYPY SPOLECENSTEV V EKOLOGICKY VYZNAMNYCH SEGMENTECH KRAJINY: 17 - vodni;
18 - mokfadni: 19 - travinna mezofytni; 20 - travinna vihkomilnd; 21 - travinna sucho- a teplomilna;
22 - skalni: 23 - lesni listnata; 24 - lesni luzni; 25 - lesni jehlitnato-listnatd; 26 - lesni jehliénata; 27 -
lesostepni; 28 - parky;

Pouzité zkratky: EVKP - ekologicky vyznamny krajinny prvek; EVKC - ekologicky vyznamny kra-
jinny celek; EVKO - ekologicky vyznamna krajinna oblast; EVLS - ekologicky vyznamné liniove spo-
le¢enstvo; CHKO - chranéna krajinna oblast; KO - klidova oblast; SPR - statni pfirodni rezervace;
CHPV - chran&ny pfirodni vytvor; CHPZ - chranéné parky a zahrady.
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HODNOCENIi TYPU SOUCASNE KRAJINY

E Hodnoceni funkei
= STK VS TR HR | Ao | Es
PZ | PL | V P R | BO| EK
| = il 1:=8. . B,B/C n 5 1 1 0 0 0 1 1 2
A 12! =2 B,B/C n 5 0 0 0 0 0 0 0 1
g 8. 2.-3. B,B/C n 3 3 0 1 2 2 4 2 3
= fhas 2.-3. B,B/C n,z 3 3 0 2 2 3 5 ) 4
2.1, 2.43. B n 5 4 0 1 1 1 2
2.2, 3. B n 5 1 3 0 1 1 2
23 2 B/C z 4 4 1 3
3.1. 2.-3. B n 3 3 3 3 3 4 4 4 4
3.2. 923, B,A/B n 3 2 3 3 2 3 3 3 4
3.3. 2:-3; B,B/D,D n,o 4 2 3 2 1 2 2 5 3
3.4 3.-5. B,A/B n 3 2 2 4 4 3 3 3 4
3.5. 2.-4. B,B/D n,o 3 3 3 3 2 4 4 4 4
. 2.:8. B.B/C n 1 5 0 3 3 5 4 4 4
4 2.-4. B n 2 4 0 4 3 4 4 4 4
4.3, 2.3, B,A/B n 3 3 0 4 3 4 3 3 3
4.4, 3.-4. B,A/B n 3 3 0 5 4 3 3 2 3

STK - &islo subtypu krajiny; VS - vegeta&ni stupeii: 1.dubovy, 2.bukovy, 3.dubobukovy, 4.bukovy,
5.jedlobukovy; TR - troficka fada: A/B oligotrofné-mezotrofni, B mezotrofni, B/C mezotrofné-nitro-
filni, B/D mezotrofn&-kalcifilni, D kalcifilni; HR - hydricka fada: n normalni, o omezen4, zzamokfena;
AO - intenzita antropogenniho ovlivnéni; ES - stupef ekologické stability; Hodnoceni funkei: PZ -
produkéni zemédélska, PL - produkéni lesni, V - vodohospodarska, P - ptdoochrannd, R - rekreacni,
BO - bioochranna; EK - hodnota estetickych kvalit
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Stupnice vyjadfuje vyznam resp. stav:
0 - 24dny (nehodnoceno), 1 - velmi nizky, 2 - nizky, 3 - stfedni, 4 - vysoky, 5 - velmi vysoky.
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SOUBOR GEOGRAFICKYCH MAP ZIVOTNIHO PROSTREDI

KOSTRA EKOLOGICKE STABILITY CR. List 24-32 Brno.

M@&¥itko 1 : 50 000. Zpracovéno v rdmci diléiho ukolu SPZV I1-7-4-01
.Geografické hodnoceni stavu a vyvoje Zivotniho prostfedi na uzemi Ceské
republiky”, odpovédny tesitel dil&i &dsti RNDr. EvZzen Quitt, CSc., autor
listu Ing. Jan Lacina, CSc. Zpracoval Geograficky ustav CSAV Brno

s vyuzitim podkladi KSSPPOP v Brné a Stavoprojektu Brno. Pro GgU
CSAV Brno vydal Ustfedni dstav geologicky Praha. Technicka redakce

J. Rudolsky, UUG Praha. Reprodukéni zpracovani a tisk OT Kolin. Tisk

: 1990.
1 : 50 m Obsah topografického podkladu @ Cesky utad geodeticky a kartograficky

1971. Stav ke dni 1.1.1981.

|

i 5 AST VKA Rasice Rosice Tetdice 0 Novy Liskovec  Kohoutofree————" l

1cm=500m
Tematicky obsah (©) Geograficky ustav CSAV Brno 1990.
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Zakladni interval vrstevnic 10m





