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I ntroduction

The anthropogenically unaffected areas practically do not exist today. The
anthropogenic activity in landscapes is intensifying and expanding. Moreover, reclaimed
or otherwise modified areas are often situated next to the damaged or destroyed spaces.
They, for example, can be found in places where the mining activity has been terminated.
The recultivation of damaged or destroyed areas is an acute problem in Czechia for the
Most Region. Brown coal used to be mined in this part of this country. According to the
written sources of the 15th century the beginning of mining was not very intensive and
of minor importance for the country at that time. The essential increase of coal mining
began only in the first half of the 19th century. It was associated with the rise of energy
consumption of developing industry. The brown coal (lignite) mining reached its peak in
the 20th century, namely, in 1985 (approximately 70 mil. tonnes per year).

The technology of opencast mining brought devastation to the country — the
appearance of the so-called moon (lunar) landscape, which can be found in some places
at the southern foothills of the Ore Mountains (Podkrusnohori). Almost all functions of
landscape components have been disturbed or even destroyed. For this reason efforts
are taken now to restore this territory after minestop — i.e., to readjust it for human
living and using. Yet the landscape of recultivated territory has quite different parameters
in comparison with the original landscape. The former lowland composed of Tertiary
sediments with relative camber of some meters (only someplace the camber used to be
ten meters) has converted into a new ground with relative camber of a few hundred
meters. Other parts of natural environment have also changed including microclimate.
These changes have affected the life and habitat conditions of biota.

In order to make the newly established slopes of the abandoned opencast mine
really green it is necessary to verify some suppositions as to the planting greeneries.
Whether, for instance, the completely modified hydrological relations can act as a limiting
factor for existence and incidence of desirable grasses, shrubberies and trees.

As microclimatic observations are meanwhile rather scanty the adaptation of the
newly recovered areas is based only on suggestions. They are derived from general
valid rules or empirical observations. On that score the students and teachers of the
Department of Geography (Education Faculty of Purkyne University) have assumed
microclimatological observations on the slopes of abandoned Strimicka dump and former
Most mine. Applied research was oriented to finding out the actual state of habitat
conditions for regreening of this dump and extensive recultivation of the former opencast
mine.
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1. Geographical characteristicsof research area

Thisareaissituated about 3 km northeast of M ost town between Redhill (365 m) and
Sharphill (399 m) in Strimické& dump space, which is east of the border of closed lignit
opencast mine Most. The dump is outside the Most mine and is composed of piled sand and
gravel, loam and clayey sands. It had been used since 1959till 1973. Thethickness of layers
scattered on the original ground is between 17 and 48 meters. From the point of view of
suitability for recultivation these materials are of very adverse composition, in some parts
even phytotoxical. The present ground is represented by an elongated 150 m deep rest pit.
Itisapproximately 3 kmlong and 2 kmwide. Theinclination of the upper part of the eastern
slope (Strimice dump) is about 30> The middle part is quite flat but slightly uneven. The
lower part is abruptly descending to the mine. The western slope is represented by the
former quarry crag (face) (Balgj, 2004).

The investigation site is in the area of warm climate T2 (after Quitt, 1972). The
K opisty meteorological stationisworkinginitsimmediate neighbourhood. Thisisaprofessional
station of the Institute of Atmospheric Physics, Academy of Sciences of the Czech Republic.
Other objects in the surrounding area are: pluviometric stations in Bilinaand Litvinov (in
Most and Duchcov in the past).

From the point of view of hydrogeography the primary space belonged to the Bilina
river basin. Today the areais anthropogenically totally modified and is ultimately different
fromthe original one. The surface of the mine pitisunnaturally drained. The average annual
precipitation inthe Kopisty station isabout 445 mm. It isdeep under therepublican average
(720 mm). It has been steadily reducing in the last ten years. Thisterritory isthe driest one
in Czechia. The average annual temperature is, on the contrary, getting up and today is
8.76°C. It isabout 0.25°C higher than in 1901-1950. The dominant wind directionsare NW
or SW (windless days account for 29%). The average wind velocity is2 m/s. Thewindsare
predetermined by the general situation over the republic and by the local relief.
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Fig. 1. Position of measuring points on the slope of Strimicka dump. From up to down 1 — start,
2 —slope, 3 —way 1, 4 —way 2, 5 —under slope, 6 — between ways, 7 — birch, 8 — cable, 9 — sleeper,
10 —iron, 11 —reed, 12 —pit edge, 13— pit.

1 pav. Matavimo taskai Strimicka’os grunto sqvartyne. Nuo virsaus Zemyn: 1 — aikstelé, 2 — slaitas,
3 — I-mas takas, 4 — 2-as takas, 5 — Slaito papéde, 6 — tarp taky, 7 — berzai, 8 — trosas, 9 — skersinis,
10 — gelezis, 11 — nendrés, 12 — karjero briauna, 13 — karjero dugnas.
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13 observation placeswere selected for the eva uation for microclimatological situation
in the dump slope and rest pit. It was determined by estimated condition of vegetation in %,
gradient of slope— by gradient protractor, temperature was measured by digital thermometers
also using humidity sensor, wind speed — by anemometer, and wind direction — by small hand
flag. Measuring was made each hour from the sun rise to late afternoon on some October
daysof 2000 under anticyclonic sunshine conditions.

2. Measuring results

The rest pit and the slope of dump over it, thanks to its western orientation, create
today their own thermal and wind regime.

Weak inversion of temperature was determined in the morning of the first day of
measuring (at night the slope radiated heat and the cool air flew down to the pit). Further in
the morning the temperature inversion intensified owing to slope orientation, its height, the
height of the Sun over the horizon, and cloudy sky. Later on the pit was warmed up by the
Sun and the temperature inversion disintegrated. Not until about 16 o' clock (summertime
ST, itis 15 MET, 14 GMT), the temperatures on slope were in balance. After 17 o’ clock
(ST) it waswarmer in the pit than on the high slope edge. Strong dew appeared on this and
the following day. Drying of the slope surface set in only at 11 (ST) o’ clock. It shifted the
value of temperature below that on the previous day. Therelative humidity valuesfollowed
the classical temperature patterns. Certain differences were caused by the quality, vegetation
and water capacity (someplace up to water logging) of active surface. In general therelative
water content of the slope was low (the maximal value — 40-50%). The wind circulation
was influenced by the form relations. The upper edge of the dump slope and the adjoining
layer of the atmosphere over the pit corresponded to general wind relations in the region.
The situation was documented by the data of Kopisty meteorological station. A different
situation could be observed inside the pit. There were two wind circulation systems:

1) Thecirculation predetermined by the general situation outside the pit;

2) The local wind circulation on the slope, which was a result of temperature and
pressure relation. We must accept the form differences on the slope too. Wind relations are
more complicated and it is necessary to make additional measurementsunder variousweather
conditions. Thewind movement in the near-surface layer islikely to be partly influenced by
growth. There is a question if this wind movement is not the cause of the strong land
drainage limiting the habitat conditionsfor some kinds of growth. Thishypothesis could be
proved by more detailed measurements.

3. Interpretation of cluster analysis

All data of measurements was processed by statistical program SPSS.
Reaults:

1) Clugter of points 9, 10, 11 islogical expression of plateau situation, which is found
between dope of thedump and the pit. Thisareahas distinctive vegetation, composed of modest
grasses (Calamagrostis epigeos L.).

2) Cluster of points 1 and 2 is different from the others. It is up the edge of the dope and
the conditionsthereare quite different fromtherest of thedump sope. Itissuggested by growth.

3) Clugter of points5and 6 isakind of border between the dope of dump and plateau with
continuationto pit.
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4) Separate position of point 13 suggested adifferent sSituationintherest pit. Unfortunately
there were no technical means to make measurements down to the pit. The assessment results
suggested that the habitat conditionsfor growth on the d ope from up edgeto the pit bottom on so
short adistance (850 m) bore significant differences. It should be taken into account in case of
restoration of thewhole dope. Thispit will be hydrologically restored but not thewholeterritory.
Optima proof is necessary for restoration to the level of position 7 or 8, with maximal variation
point 6.

The assessment of separateincoming characteristicsbrought rather interesting yet logical
results.

1) There exists a direct relation between the water content of the dope and the plant
cover;

2) Theinclineof thedopeisin relation with wind vel ocity;

3) Wind directionispractically in no relation with any other components (it was changing
on the dopewithout evident continuity)

4) Incline of dopeand wind speed wereinrelation. Thisisadisplay of breezecirculation.

Besidesthe cluster andysisitispossibleto make other statistical analysisas, for instance,
factor analysis. This analysis has shown linkage of growth, incline and humidity. This logical
connection is evident in the terrain and supports the cluster analysis assessment.
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Fig. 2. Someresults of cluster analysis.
2 pav. Kai kurie klasterinés analizés rezultatai.
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Conclusion

Our countryside is under an intensive anthropogenic load, which is not apparent on
the first sight. Some information is unavailable. It is possible to use in addition the classic
methods of statistical multifactor analysis. This method can reveal some connections in the
internal structure. This example documents the possibility of cluster analysis. This method
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lies at the basis of dividing the slope of Styimicki dump by Most in the Northern Czechia
using the data of climatic measurements. The boundaries between characteristic belts were
established. The first distinguished belt was the upper edge of the slope with climatic situation
as in the neighborhood of the opencast mine. It was followed by the middle part with its own
climatic situation and the other different part of slope. This result can be practically used for
redeeming of this area.
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Cekijos Most regiono rusvyjy angliy
kasyklos (karjero) rekultivacijos teritoriné diferenciacija

Santrauka

Siandien pasaulyje beveik nelike Zmogaus veiklos nepaliesty teritorijy. Tai pasakytina ne tik
apie pazeistas, bet ir apie rekultivuotas Zemes. Tokia didZiulé teritorija yra netoli Most miesto Siaurés
Cekijoje. Nustojus kasti rusvasias anglis, §i plota rekultivuoti, ji pritaikyti kitokiam naudojimui.
Dabartinis Sio regiono krastovaizdis i§ esmés skiriasi nuo buvusiojo. Rusvosios anglys atviruoju
biidu buvo intensyviai kasamos Siaurés Cekijoje nuo pirmosios XIX a. pusés. DidZiausia Zala regiono
krastovaizdziui padaryta devintajame XX a. deSimtmetyje, kai kasybos nasumas buvo didziausias
(1985 m.—70 min. t).

Buvusi nuosédiné lyguma Siandien virtusi 150 m gylio, 3 km ilgio ir 2 km plocio karjeru su
grunto saugykla (Strimickd) virSuje. Jo §laity maksimalus nuolydis nevirsija 30° Klimato atzvilgiu —
tai Siltas ir sausas regionas (Kopisty meteorologijos stoties duomenimis, vidutiné temperatiira —
8,76°C, krituliy kiekis (455 mm) daug maZesnis uZ respublikos vidurki (720 mm)). Vyrauja SV ir PV
kryp¢€iy véjai. Ramiy dieny biina 29% per metus. Vidutinis metinis véjo greitis —>2 m/s. Vé&jo krypti
lemia bendra respublikos geografiné padétis ir vietos reljefas. Anksciau visa Most kasyklos teritorija
priklausé Bilinos baseinui. Siandien §i teritorija neturi nuotékio, todél ateityje virs dideliu dirbtiniu
ezeru. Dirvozemiai ir biogeografiné situacija taip pat labai pakite.

Matavimo rezultatai.

Mikroklimatiniai stebé&jimai buvo atlikti 13-oje Slaito tasky (1 pav.) Karjero ir auks¢iau esancios
grunto saugyklos Slaitas orientuotas i vakarus ir pasiZzymi savitu terminiu ir véjo rezimu. Rudeni
Slaitui biidingos temperatiiros inversijos.
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Klasterinés analizés (2 pav.) rezultaty interpretacija:

1) 9, 10 ir 11 taSkai yra loginé plynaukstés, esancios tarp grunto saugyklos $laito ir paties
karjero, iSraiska;

2) 1 ir 2 taSkai skiriasi nuo kity. Jie zymi §laito virSuting dali, kurios specifines salygas
atspindi augalijos danga;

3) 5 ir 6 taskai Zymi riba tarp grunto saugyklos §laito ir plynaukstés, kuri pereina i karjera;
4) ypatinga 13 tasko padétis rodo kitokias salygas karjere. Gaila, kad atlikti matavimus
paciame karjere nebuvo techniniy galimybiy.

Istirta, kad trumpoje atkarpoje (850 m) nuo $laito virSaus iki karjero dugno augavieciy salygos
gerokai skiriasi. [ tai biitina atsizvelgti atkuriant §laita. Hidrogeologines salygas galima atkurti tik
dalyje karjero. Optimaliai tai galima padaryti iki 7 ar 8 tasko. Esminiai poky¢iai biidingi 6 taske.

Remiantis darbo rezultatais galima daryti tokias iSvadas:

1. Tarp Slaito vandens rezimo ir augalijos yra tiesioginis rysys.

2. Taip pat egzistuoja rySys tarp §laito polinkio ir véjo greicio.

3. Véjo kryptis faktiskai nuo jokiy §laito veiksniy nepriklauso (ji kinta visame $laite vienodai,
t.y. be akivaizdaus désningumo).

4. Tarp $laito nuolydzio ir v&jo greicio yra rysys, iSryskéja silpna oro cirkuliacija.

Klasteriné analizé gali biiti papildyta faktorine statistine analize. Ji suteikty naujos informacijos
apie rysj tarp $laito augalijos, nuolydzio ir drégmés rezimo.

Taigi remiantis klimato parametry klasterinés analizés rezultatais buvo iSskirtos biidingos
buvusios rusvyjy angliy kasyklos (karjero) Slaito juostos: 1) virSutiné $laito dalis, kur klimato salygos
yra tokios pat, kaip ir gretimoje teritorijoje, 2) vidurinioji dalis su specifinémis klimato salygomis ir
3) kita $laito dalis. Praktikoje tyrimo rezultatais galima remtis keiciant teritorijos paskirti.
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