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Abstract 

In the process of implementation of the project, named “Composing a jigsaw puzzle: sustainable 
ecosystem in place of former quarry”, on example of Olshanitskii granite quarry we have identified the vegetation 
of the model overburden dump and adjacent meadow area. We have determined alien plants that prevail on the 
dump – 17 species in all (7 species of them are transformers). They compete with native species and threaten to 
biodiversity. In cases like that according to the recommendations of HeidelbergCement on biodiversity 
management in quarries, the competent interventions in the natural succession should be made. 

The laboratory studies of the agrochemical soil parameters have been conducted. Strong local variations 
of some substrate parameters (pH value, humidity, mineral nutrition) were observed within areas as small as 2–3 
m2 in size. Three types of ecotopes on the spoil were developed. 

Based on the analysis of plants species, composition of the meadow vegetation around the spoil and 
taking into account ecological requirements of plants species, their morphological features, allelopathic 
properties, specifics of relations in nature, relationships with another living organisms and consortial 
relationships etc., we have developed a modules (plant species groups that are adapted to growth together in 
the best possible way and perform important ecosystem functions) for different types of the ecotopes. 

We have tested the different ways of planting modules on the overburden spoil slope. 

One of our main achievements is development and successful testing of the model of the Olshanytskii 
quarry dump restoration, called "smart terraces". 

As a result of testing that involves improving the conditions of substrate and related biological system, 
we could see the increase of both soil mesofauna and plants species alpha-diversity in the dump  slope. These 
data indicates the future prospects of this method. 

The «smart terraces» is a much less expensive way for dump renaturation and restoring natural 
biodiversity than existing methods. There are such roles of the “smart terraces”: 

 increasing, stabilization and protection of biodiversity, typical for this natural zone; 

 restoration, i. e. returning the initial, original state of natural vegetation; 

 mechanical stabilization of soils to prevent blowing of sand and dust particles to the adjacent recreation 
area. 

“Smart terraces” method should be made immediately after the stopping of mineral extraction works for 
obtaining effective and predictable results. 

Implementation of the terraces on the spoil in the mosaic way will reduce costs on the reclamation 
works, that is important and profitable for the HC company. “Smart terraces” itself will be a refuge for native 
plants, the center of conservation and promotion of biodiversity and effective barrier for air pollution. 
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Final report 

SUBSTANTIATION AND AIMS OF PROJECT PROPOSAL 

Our project implemented within the category “Biodiversity Management” is aimed to developing of model of the 
most efficient and rapid way to restore of quarry ecosystems biodiversity with the lowest cost compared to 
existing methods. 

Thus, we followed the basic principles of HeidelbergCement: 

 full integration of the territories after use with surrounding landscape; 

 taking into account the local conditions and specific surroundings of each extraction sites; 

 priority aiming on free succession of ecosystems; 

 maintaining of biodiversity. 

Disadvantages of traditional remediation, which includes fertilizers application, covering the substrate with 
delivered rich soil, planting with defined and conformed species are undeniable today. This decreases the 
biodiversity of the system entirely which reduces its sustainability. The absence of appropriate herbaceous tier 
stops the process of soil formation and leads to erosion. 

Using in reclamation steady but not native alien species (e.g. Acer negundo) impoverishes natural flora of the 
region and leads to expansion of an invasion species. At last but not the least this is the most expensive method. 
That is why most countries are now focused on restoration of disturbed lands i.e. their returning to the original 
ecosystems. 

Natural vegetation is quite able to quickly occupy the territory of Olshanytskii quarry after the mining works were 
stopped. Old dump on the territory of the quarry completely restored for 20 years without human intervention is 
the proof of this. At the same time fully uncontrolled ecological succession may lead to the mass spreading of 
unwanted invasive weeds such as ragweed (Ambrosia artemisiifolia) that significantly slowing down the 
restoration process. In this case quarry can become a frontier for distribution of such species for unpredictable 
period. According to our investigations such prognosis is the most expected for the second quarry spoil which is 
currently used.   

Under these conditions the only true way to renew our model quarry would be minimal interference in the course 
of restoration as earlier as possible and further control of system development.     

So, the main purpose of our project proposal is a start of the restoration process on the abandoned site of the 
quarry by using approach «composing a jigsaw puzzle».  

One of the advantages torestore natural vegetation cover is the soil fixation for eliminating the harmful effects of 
dust and sand blowing to the adjacent recreation area on the Ros river. 

General information about the quarry. Olshanytske granite deposit located on the left bank of the Ros river, 6 
km southwest of the station Busheve, Rokytne district, Kyiv region (Fig. 1). Total area of deposit is 48.6 
hectares. The area has a relatively flat surface that rises in the northern direction. The deepest part is the bottom 
of the quarry (88.6 m). Minerals are granites and migmatites. Overburden is fine sand with loam layers. The 
system of field development is multilevel and excavator type, with a parallel movement of the front and the 
outside placement of dumps. 

Olshanytske granite deposit known since 1905. The first quarry and the deposit was explored and mapped in 
1931. The work on the extraction of raw materials started in 1944. The deposit has a simple geological structure 
and several aquifers that are associated with: quaternary sediments; kaolin gruss weathering crust, fissure zone 
of Precambrian crystalline rocks. Quaternary sediments in the field are soil layer and alluvial deposits on flood 
terrace of Ros river. On the half of area (about 18 hectares) granites are open, the rest is covered with loose 
sediments with capacity from 6.8 to 29.8 m that rises in the northern direction. 
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Figure 1. Olshanitskii granite quarry on the map of Ukraine and place of project implementation 

The rocks of loose roof have the layers (from the top): 

o soil and vegetation (0.3–0.5 m); 
o dusty fine-grained sand (1,5–6,0 m); 
o fine-grained clay slightly damp sand (2,0–8,0 m). 
o fine-grained sand (4,0–16,0 m) with lenses and layers of loam and gravel. 

Experimental works on the ecosystem restoration were carried on a slope of project dump in the west of the 
quarry, which will no longer crumble and not get covered with overburden. This slope borders with a natural 
meadow and pasture area which then goes to the Ros river area. 

Methods of soil investigation. We investigated the following agrochemical characteristics of the model dump 

substrate: 

 pH, 

 salinity, 

 cationic and anionic composition, 

 the number of major mineral nutrients (N, P, K). 

To determine the agrochemical characteristics of the substrate the samples were taken in accordance with 
Ukraine State Organization for Standardization (DSTU) 17.4.3.01-83. pH of aqueous extract determined by pH-
meter HM Digital pH-80. The total amount of salts was measured using the TDS-meter (HM Digital TDS-3). The 

dry residue of aqueous extract was determined by evaporation, followed by drying at 105С. Soil moisture was 
determined by drying for DSTU 5180-84: the soil sample was placed in a sealed, pre-weighed weighing bottle, 
then weighed weighing bottle with moist soil, dried open weighing bottle in desiccator with a constant 

temperature at 105±2С and re-weighed. To determine the amount of the mineral nutrients in the soil we used 
the test suite for digital rapid analysis of N-P-K using the analysis of color-coding results and the pH of the soil by 
Luster Leaf Rapitest 1605. Soil particle size was determined by dry and wet field organoleptic methods. Soil 
samples from experimental plots were also studied in a specialized laboratory of the Institute of Horticulture of 
NAAS of Ukraine. 

Soil mesofauna investigation. Soil samples for soil mesofauna research were taken in the last week in August 
2016, in a triple replications: three from “smart terrace” (research plot), and other three from control plot near 
“smart terrace” within 30–40 cm. The samples were studied in the Department of Acarology of 
I. I. Schmalhausen Institute of Zoology NAS of Ukraine by the junior researcher, PhD Alex S. Shevchenko and 
senior researcher, PhD Svitlana A. Zabludovska. Samples were placed in Tullgren eclectors; the invertebrates 
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that came out were identified using a microscope Carl Zeiss Primo Star for temporary preparations. True bugs 
were identified by senior researcher of Department of Entomology and Collection Managements DS Alexander 
V. Putschkov.  

Floral and geobotanical research. The plants species composition were studied with field (route 
reconnaissance surveys, monitoring on stationary test plots) and laboratory (processing literature and 
herbarium) methods. Assistance in identifying species was granted by PhD Mykyta M. Perehrym, researcher of 
Academic O. V. Fomin Botanical Garden of Taras Shevchenko Kyiv National University. 

The total projective cover of vegetation and the turf level, the aspect (appearance of coenosis) were determined 
during geobotanical surveys of monitoring plots. In each experimental plot we determined floristic composition 
and characterized the following parameters: general and individual projective cover, relative abundance and 
occurrence of certain types of plants using the scale Drude, character of plants placing in the group, 
phenological state of plants. 

Indication methods. Each plants species has been analyzed for major bіomorfs and ecomorfs by O. L. Belgard. 
Also we evaluated the relations of plants to soil nutrient (trophomorphes), soil moisture (hygromorphes), light 
(heliomorphes) and biological community as a whole (coenomorphes). For each species we defined scoring 
parameters that indicate the moisture and soil salinity by the point fitoindicator scales of G. Elenberg and 
Ye. Landolt, and diapason scale of D. N. Tsyganov. For plant groups selection we also took into account the 
morphological characteristics of species: height, type of root system, alellopatical properties (by references only) 
and species that are compatible in the wild. 

Ways to habitats improvement: 

1. Punching of the foot of the model dump slope, this is artificial creation of terrain uneven (pits and grooves) by 
hand with using shovel. 

2. Transplantation of meadow turf to the dump. The thickness of the turf is 20–30 cm, this is the soil top layer 
which is densely overgrown by herbaceous plants and sealed by weave of their roots. 

3. Establishment of “smart terraces” (ridges) similar to the “raised beds” of Josef “Sepp” Holzer. The steps are: 

 excavation of a pit on the dump slope (depth 0.5 m, length 3 m, width 0.5 m) horizontally, in parallel to 
the ground; 

 laying of dry dead wood material, first- originally stems, then finer branches; 

 laying of turf, grassy and organic material on top of the previous layer; 

 closure of ridge by a soil whichis slightly above the terrace, it allows to prepare for another ridge 
concavity at the same time. 

Planning of inclusion of Olshanytsky quarry in the regional ecological network. Prospects of including 
Olshanytskii quarry to ecological network of Kyiv region (Econet) were discussed with leading experts in this 
field, Head of the Department of monitoring and protection of wildlife, Institute of Zoology (see above), PhD 
Vassily A. Kostyushyn. 

Our team are sincerely grateful to all persons involved in the project. 

RESULTS 

As indicated above the main goal of our project was the effective start of the restoration process of the area 
after-use of the Olshanitskii quarry. The most important principle is compliance of the substrate parameters with- 
environmental requirements of plants. In practice, it is possible to carry out in two ways: 

1. To choose the plants species that fit the substrate parameters (pH, acidity, salinity, nutrient availability, 
moisture). 

2. To change the substrate parameters under the plants requirements selected from native species. 

Therefore, all results of our project can be divided into 2 parts: 
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1. The typification of dump ecotopes (habitats) based on soil analysis. Selection of plant groups for each 
ecotope (habitats) type, taking into account the environmental needs of plants species and their 
morphological features and compatible growth in vivo characteristics. 

2. Development and testing of the model of effective launch of anthropogenous system restoration and 
increase both the soil mesofauna and plants species diversity by improving the conditions of substrates 
with positive feedback. 

1. Selection of species for the dump restoration 

The dump slope where the project was implemented, we consider as the mosaic system of ecotopes (habitats) 
with different agrochemical parameters. In order to start the recovery (restoration) of the system in the right 
direction and create competition for alien species that grow on the dump, we must choose the local flora species 
that best fit to each ecotope (habitat). 

Planting of such groups in mosaic order will enable “to composing puzzle” in the right way with minimal 
interference to the natural succession development. 

For the main agrochemical indicators we identified three habitat types for the dump slope: 

I. Alkaline substrate (pH 8.5), the lack of salinity, minimum of moisture (7.84), N absent and minimum both P, K. 

II. Substrate close to neutral (pH 6.4), the lack of salinity, the middle amount of moisture (9,28), no N, K, P. 

III. Slightly acid substrate (pH 5.7), the lack of salinity, most of the moisture (10.27), no N, K, minimum P. 

For the selection of plant species we followed the main rules of HeidelbergCement company:  

 using only indigenous native plants;  

 creating of multispecies plant groups but not a monoculture;  

 mosaic sat (or afforestation) with leaving the part of the dump territory for self-overgrowing. 

Total we recommended 49 species of plants, its seeds (plants or seedlings) can be collected in the meadow or 
abandoned areas near the dump or buy on the condition that they harvested with indigenous plants. Primarily 
recommended: trees – 3 species, shrubs – 2, grassy – 23 (15 species of grasses and 8 legumes species). 

Alkaline resistance species are suitable for the first group, the third gourp involves those that prefer acidic soil, 
the second group can also include other meadow species. 

We compiled the following modules (functional groups of plants species): 

№ Module 
Ecotope 
(habitat) 

type 

Consortive relationships and 
important functions 

1.  
Medicago lupulina + Poa angustifolia + Juncus 
compressus + Ranunculus sceleratus + 
Plantago lanceolata 

І Mycorrhiza, insects attracting 

2.  
Medicago lupulina + Poa angustifolia + 
Elytrigia repens + Juncus compressus + 
Achillea pannonica + Galium humifusum 

І Mycorrhiza, insects attracting 

3.  Poa angustifolia + Juncus compressus І 
Create sustainable turf that grows 
rapidly; mycorrhiza 

4.  
Tussilago farfara + суміш насіння злаків 
(Dactylis glomerata, Festuca pratensis) 

І, ІІ, ІІІ 
Pollinators attracting, shadow young 
shoots of other species, 
bacteriorrhiza 

5.  
Artemisia vulgaris + Tripolium vulgare + 
Tanacetum vulgare + Plantago lanceolata 
 

I Mycorrhiza, insects attracting 
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6.  Salix L. I, II 

Habitat and food for insects and 
mammals, consortive insects 
attracting, improvement of soil 
conditions, shadowing and crowding 
out of undesirable alien (adventive) 
plants 

7.  
Urtica dioica + Trifolium repens + Plantago 
lanceolata + Taraxacum officinale + Potentilla 
argentea 

ІІ Mycorrhiza, insects attracting 

8.  
Trifolium pratense + злаки (Festuca pratensis 
+ Phleum pratense) 

ІІ 

Pollination Apidae bee attracting,; 
symbiosis with soil microflora; habitat 
of parasitic fungi and bacteria; 
creates sustainable turf that grows 
rapidly 

9.  Trifolium repens + Polygonum aviculare ІІ Bacteriorrhiza, insects attracting 

10.  Calamagrostis epigeios – одновидові зарості ІІ, ІІІ 
Mycorrhiza; strong allelopathical; 
extracted by birch, willow and spruce 
in 3–4 years 

11.  
Urtica dioica + Trifolium repens + Hypericum 
perforatum 

ІІ Insects attracting 

12.  
Capsella bursa-pastoris + Taraxacum 
officinale 

ІІ Insects attracting, bacteriorrhiza 

13.  
Euonymus europaea + Medicago romanica + 
Trifolium arvense 

ІІІ 
Consortion with microfungi, insects, 
birds; mycorrhiza 

14.  
Dactylis glomerata + Poa compressa + 
Trifolium arvense 

ІІІ 
Creates sustainable turf that grows 
rapidly; mycorrhiza 

15.  Phleum pratense + Trifolium repens ІІІ 
Creates sustainable turf that grows 
rapidly; favorable allelopathical 
interaction that improves joint growth 

16.  
Betula pendula + Dactylis glomerata (Elytrigia 
repens) + Festuca pratensis 
 

ІІІ 
Shadowing and crowding out of 
undesirable alien (adventive) plants 

17.  
Festuca rubra + Onobrychis tanaitica + 
Festuca pratensis + Trifolium repens 

ІІІ 

Creates sustainable turf that grows 
rapidly; favorable allelopathical 
interaction that improves joint growth; 
mycorrhiza 

18.  
Pinus sylvestris + Dactylis glomerata + 
Festuca pratensis 

ІІІ 

Shadowing and crowding out of 
undesirable alien (adventive) plants; 
consortion with fungi, lichens, 
mosses, insects and birds 

 

A variety of consortial relationships between higher plants with other organisms is the basis for the formation of 
stable plant communities. Plants with myco- or bacteriorrhiza play a leading role in the formation of primary plant 
communities on anthropogenic habitats. Selecting plants species that have a positive allelopathic influence to 
each other and sowing their seeds will allow growing stable fitosystem faster in the future. 

As a result of floristic research there are 17 species of aggressive alien invasive plants that threaten to the 
biodiversity for its ability to quickly spread on large areas thus creating a competition for local species in the 
dump: Acer negundo L., Ambrosia artemisiifolia L., Conyza canadensis (L.) Cronq., Oenothera biennis L., 
Phalacroloma annuum (L.) Dumort s.l., Robinia pseudoacacia L., Xanthium albinum (Widder) H.Scholz, 
Cichorium intybus L., Sonchus oleraceus L., Echinochloa crusgalli (L.) P. Beauv., Lepidium densiflorum Schrad., 
Reseda lutea L., Artemisia absinthium L., Setaria viridis (L.) P. Beauv., Populus ×canadensis Moench, 
Sambucus ebulus L., Avena fatua L. The first seven species are the “transformers” i.e. those that can actively 
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penetrate and integrate in natural and semi-natural plant groups. They can customize the look of ecosystems, 
disrupt the succession relations and reduce the alpha diversity of natural flora. 

In the case of such adverse events (meaning uncontrolled and massive spread of alien species) competent 
intervention in the development of vegetation is needed. A spring digging of the soil can be used as measures to 
prevent the spread of alien species in which they grow during the appearance of their sprouts and/or plants 
cutting before fruiting start. 

In plot areas where there is the greatest density (abundance) of invasive species the afforestation is carried out. 
Trees create shade that allows to throw away those adventive plants from coenosis that are adapted to exist in 
open, well-alight areas. 

2. “Smart terraces” as a model of restoration start of anthropogenically changed system 

As shown by our study, the method of planting has no less importance than the successful selection of species 
groups for each type of habitats. The method of dump slope perforating needs further improvement. Replanting 
of curtaines form meadow plant to the dump slope is very promising method of restoration (90% of the curtains 
had put down roots, flowered and bear fruits) but it does not give rapid effect as plants are staying within a 
curtain boundaries and do not spread on the dump. 

There are sandy and sandy loam soils for texture prevails on the spoil. These soils are characterized by: 

 shortage of humus and mineral nutrients (nitrogen, potassium, boron, molybdenum, magnesium and 
calcium (at acidic pH reaction)); 

 high water and air permeability; 

 porosity; 

 structurelessness; 

 low absorption capacity – that is, low ability to absorb and hold mineral nutrients; 

 low buffering – causes a sharp increase in the concentration of soil solution and its rapid acidification in 
making physiologically acidic fertilizers; 

 low moisture content – the reason for the deficit of moisture for plants; 

 susceptibility to erosion and deflation. 

Taking this into account as well as high variability of soils by agrochemical composition, we set the aim to 
develop such method of habitat improvement to reduce ecotope variability. 

“Smart terraces” were just this way in the restoration of the ecosystem (habitat) because they: 

 positively change microrelief to further overgrowth; 
 reduce divergences in substrates characteristics; 
 strengthen the slope; 
 increase local biodiversity encouraging the formation of multi-species groups involving soil mesofauna. 

Features of “smart terraces" arrangement. “Smart terraces” are the depressions in the dump slope filled with 
dry wood, grasses, turf and other organic material, covered with soil substrate and formed as terraces 3m × 0.5 
m × 0.5 m (length × width × depth) in size. Terraces location in the dump should be mosaic (every 3 m), this 
allows leaving exposed plots to self-overgrowing and ensuring minimal interference to the natural succession. 

The organization of “smart terraces” is done by hand without using heavy excavation equipment or vehicles. 
Work is performed without difficulty – one terrace can be easily made by 1–2 workers for 30–60 minutes 
(assuming that all materials prepared in advance). The only difficulty which can be found is a strong stony 
substrate in some plots. In this case, the terrace is transferred to the place where obstacles to ground work are 
absent. 

There are modules at numbers 6, 8, 14, 15 were tested on the “smart terraces”. Seedlings of species Salix, Poa 
compressa, Trifolium arvense and seeds of other species were collected from the territory of the quarry. Curtains 
of Medicago lupulina and Plantago lanceolata were planted later. Mixture of seeds were sown on a nearby 

terrace plot where no steps to improve the habitat conditions were held as a control. 
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Restoring of the biodiversity on “smart terraces”. As dump substrates are light for its texture, sandy or 
loamy, they have almost no humus and nutrient substances for plants. Soil formation at such substrate and its 
fertility depends primarily on vegetation, soil microorganisms and mesofauna. The dying roots of the plants are 
the main source of the soil organic matter. Plants, removing the nutrient substances and then dying, contribute to 
the accumulation of the nitrogen and mineral nutrition elements in the upper layer of soil. At the same time 
herbaceous plants extract minerals more than wooded ones, that is why we mostly planted these types of 
species. Green mass that dies decomposes by bacteria and fungi enriching organic and mineral part of the soil. 
The roots of plants with microorganisms and invertebrates (ants, earthworms, etc.) are ecosystem engineers. 
Their role is creating and maintaining of soil microhabitats, the transformation of the physical condition of both 
biotic and abiotic material, accumulation of organic matter, soil structuring. Ground inhabitants including soil 
mesofauna are responsible for the decomposition of organic matter, microbial communities’ dynamics regulation 
and availability of nutrients, mineralization, litter transformation. Invertebrates (crustaceans, mites, collembols 
and insects) mainly feed on decaying vegetation associated with bacteria and fungi. A variety of biological 
regulators is important for long-term and stable functioning of soil, for regulation of reducing the number of 
species and for increase biodiversity. 

 

Fig. 2. “Smart terrace” arrangement: process and result 

Thus, the increasing the biodiversity of both the soil organisms and vegetation on dump with “smart terraces” will 
help to accelerate initial stage of succession. 

Soil parameters of “smart terraces”. At the end of the season, 3 months after the “smart terraces” work 
beginning, the agrochemical parameters of the model plot substrate were checked. It was found the amount of 
major mineral elements (N, P, K) important for the plant growth in the substrate of the "smart terrace" has 
increased by several hundred times compared with adjacent sites: 

Parameters 
Sample ares 

Control  «Smart terrace»  

Salinization, % 0,07 0,1 

pH 7,77 7,41 

Alkali-hydrolyzable nitrogen, mg/kg less than 40,0 224,0 

Movable phosphorus, mg/kg less than 160,0 367,8 

Exchangeable potassium, мг/кг less than 120,0 406,0 

 

Vegetation of “smart terraces”. “Smart terraces” show a positive results after a week from the date of their 
construction and planting seeds. Willow seedlings established roots at 90%, mixture of cereals went up 
massively for 4–7 days after planting and showed good or excellent results at the end of the season. Such plant 
species started growing on the terrace spontaneously: Tussilago farfara L., Equisetum arvense L., Anisantha 
tectorum (L.) Nevski, Picris hieracioides L., Chenopodium album L., Elytrigia repens (L.) Gould, Polygonum 
maculosa S. F. Gray, Berteroa incana (L.) DC., Echinochloa crusgalli (L.) P. Beauv. (adventive), Oenothera 
biennis L. (adventive), Setaria viridis (L.) P. Beauv. (adventive). In late summer, the number of plants per plot 
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was 18 species including spontaneously growing and artificially sown samples. The total projective cover was 
70%. Tussilago farfara and cereals specimens are dominating. In the neighbour plot of the same size (the dump 

slope of 30–40 cm from the terrace) we reported 3 plant species and general projective coverage was 15%. 

The control grass mixture that was sown near the “smart terraces” by standard way also showed the good 
germination and vigor, but the initial stage of creating an open coenosis as in the research site is not observed. 

Research of soil mesofauna inside the “smart terraces”. In order to determine in which direction the “smart 
terrace” ecosystem is developed, soil mesofauna arthropods in the experiment conditions (“smart terrace”) and 
the control plot (the dump slope of 30–40 cm from the terrace) were studied. A large number of Collembola, a 
small number of woodlouses (Oniscidea) and true bugs (1–2 specimens per sample), and various ground mites 
were found in soil samples from “smart terrace”. 

Arthropods “Smart terrace” Control 

Number of collembols, specimens 26 7 

Number of woodlouses, specimens 2 0 

Number of ground mites, 
specimens 

58 4 

Number of true bugs, specimens 1 0 

 

The terrace was marked by Gamasina mites (Mesostigmata), Pygmephoridae (Trombidiformes), Acaridiae and 
Anoetidae (Sarcoptiformes), as well as true bugs of the family Cydnidae (larvae II and III). In control were noted 
the Gamasina mites and Rhodacaridae mites (Mesostigmata), also Pygmephoridae mites (Trombidiformes). The 
number of mites and collembols was much smaller and some mite species were not found. Oribatid mites were 
not found in any samples (as in experiment and in control). 

These data indicate the initial stages of both substrates and soil biodiversity recovery for “smart terrase” and the 
absence of this process in control. 

RESULTS AND RECOMMENDATIONS 

«Smart terraces»: value for biodiversity. An increase of the soil and plants biodiversity is observed on the 
“smart-terraces” at the end of the season as opposed to adjacent sites, where no works were carried out. 
Extension of biodiversity as an indicator and marker of system sustainability confirm the launch of the first stage 
of succession in our experiment. 

«Smart terraces»: value for society. The model spoil as any newly created anthropogenic system which 

consists of overburdens and other remains after the mineral extraction works is ecologically unfavourable and 

inadequate object. Dust and sand particles that are blowing away from the spoil by wind may cause the 

mechanical irritation of skin and mucous coats, allergic and other reactions of the people who have a rest in the 

recreation zone near the spoil. Such object near the recreation zone prevents men’s relaxation and threatens 

their health. 

Thus, “smart terraces” are not only the centers of formation of living space for the other organisms and 

increasing of biodiversity but also they perform a number of other sanitation and biospheric functions: 

 prevent dust blowing; 

 optimize the temperature and radiation conditions, air humidity; 

 increase air ionization; 

 enrich the atmosphere with oxygen; 

 reduce the noise and wind speed; 

 harmonize natural and man-made landscapes. 
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“Smart-terraces” arrangement on the model spoil slope may improve the conditions of recreation zone on the 

Ros’ river. 

«Smart terraces»: value for the company. Comparing the measures planned in the remediation of dumps of 
coal mines, we concluded that the cost-effectiveness of laying "smart terraces" may amount to 80-90% 
(savings).This becomes possible due to the following: 

 no need in expensive materials and works (fertilizers, covering the substrate with delivered rich soil, 

heavy machinery using and other); 

 less costs and efforts due to mosaic arrangement(not solid of the terrace   location. 

Only natural, local materials are used, including vegetable garbage on the territory of the nearest forestries that 

are mutually beneficial for both – HeidelbergCement company and forestries. Organic materials are collected 

mainly within the quarry, so such method has also an eco-cleaning character. 

Other benefits of the «smart terraces» arrangement against the biological reclamation procedures are also 

include: 

 creation of more diverse, multi-species stable communities in comparison with monoculture; 

 more long-term, stable and reliable effect: rotted wood inside the terrace provide plants with nutrition and 

moisture during the years while delivering topsoil can be quickly washed away, fall away or blow out; 

 minimal interference into the system restoration. 

«Smart terraces» arrangement can accelerate the restoration of after-use territories of the Olshanitskii quarry. It 
will make possible to include the quarry into the ecological network of Kiev region as a restoration area. 
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Project tags (select all appropriate): 

This will be use to classify your project in the project archive (that is also available online) 
 

 
Project focus: 

☒Biodiversity management 

☒Cooperation programmes 

☐Education and Raising awareness 

☐Endangered and protected species 

☐Invasive species 

☐Landscape management - rehabilitation 

☒Rehabilitation 

☒Scientific research 

☒Soil management 

☐Urban ecology 

☐Water management 

 
Flora: 

☐Conifers and cycads   

☐Ferns   

☒Flowering plants   

☐Fungi   

☐Mosses and liverworts 

 
Fauna: 

☐Amphibians   

☐Birds   

☐Dragonflies & Butterflies   

☐Fish   

☐Mammals   

☐Reptiles   

☐Spiders   

☒Other insects   

☒Other species 

 

Habitat: 

☐Cave   

☐Cliffs   

☐Fields - crops/culture   

☒Forest   

☒Grassland   

☐Human settlement   

☒Open areas of rocky grounds 

☐Recreational areas   

☒Screes   

☒Shrubs & groves   

☒Soil   

☒Wander biotopes 

☐Water bodies (flowing, standing)   

☐Wetland 

 

Stakeholders: 

☐Authorities   

☒Local community   

☐NGOs   

☐Schools   

☐Universities 

 

 

 

 

 

 

 

 

 

 


