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Abstract (max 0.5 page) 

The aim of the research was to indicate the form of management of the mine area towards the creation of blue 
and green infrastructure. As part of the project, the results of hydrological and hydrochemical studies of the post-
mining reservoir created in the excavation after the exploitation of mineral aggregates as well as 
phytosociological studies of the vegetation around this reservoir were presented. It has been shown that the 
reservoir is exposed to the inflow of biogenic substances (mainly nitrogen and phosphorus) from the agricultural 
catchment. This causes the development of the eutrophication process which manifests itself, inter alia, with the 
unfavorable oxygen structure. In order to prevent overfertilization of waters, the direction of land reclamation has 
been indicated, which includes, among others, the installation of the so-called Olszewski tube. Other shaping of 
the slopes of the reservoir was also indicated to provide habitat for various groups of aquatic plants. The 
vegetation of the mine area is very diverse: from aquatic vegetation - the Myriophyllum spicatum community, 
above-water: bulrush rush, lake rush (Scirpetum lacustris), Typhetteum latifoliae rush), sedge sedge-
Scleranthea-Scleranthea -midland grasslands. There are brush grasslands of Spergulo-Corynephoretum, 
thermophilic inland sandy grasslands referring to habitat 6120 * (code NATURA 2000) and ruderal vegetation, 
e.g. mugwort and tansy complex Artemisio-Tanacetetum vulgaris. The vegetation of the area is influenced by the 
humidity, reaction, organic matter content and the presence of arable fields and fallow land in the vicinity. After 
the end of activity, the mine area may provide a number of ecosystem services: provisioning (fish farming), 
supporting (maintaining habitats for valuable vascular plants and birds) and cultural, including recreational.. 
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Final report (max 9 pages) 

In the mine area, we mainly deal with a potential blue infrastructure in the form of two water reservoirs and a 
fragmented green infrastructure consisting of non-forest vegetation and individual trees. Water areas can be 
involved in water retention, providing a range of food, regulatory and cultural ecosystem services. Green areas, 
on the other hand, by creating a specific microclimate, and by binding carbon dioxide from the atmosphere, 
mitigate the effects of climate warming. The aim of the research was to indicate the form of development of the 
mine area towards the creation of blue-green infrastructure, which was preceded by a hydrographic and 
hydrochemical assessment of the existing water reservoirs. 

Anthropogenic water reservoirs are a new element of the natural environment, which arise as a result of human 
economic activity (Jankowski, 2000). Post-mining reservoirs are one of the types of anthropogenic reservoirs 
that arise as a result of flooding of workings after opencast mining of mineral deposits. These reservoirs do not 
have a natural origin, however, from the moment of their creation (flooding of the excavation), they begin to 
undergo the same natural processes as natural lakes. As a result of them, physicochemical composition of 
waters. Research on the physicochemical properties of the waters of anthropogenic reservoirs was carried out 
on numerous objects. In most cases, however, they concerned individual objects (Molenda, 2014, 2015, 
Choiński, 2016, Molenda, Ciupa, 2020). There are only a few studies in which the physicochemical properties of 
the waters of post-mining reservoirs have been characterized in a more comprehensive way (Castendyk, 2016; 
Molenda, Kidawa 2020). Some of the post-mining reservoirs may also be characterized by a complex of specific 
physicochemical features that make them similar to natural lakes, e.g. dystrophic or polyhumous lakes (Molenda 
et al., 2022).  

Very often, anthropogenic reservoirs were perceived as an "unnecessary" element of the landscape and were 
filled in as part of reclamation (Sierka et al., 2012). In recent years, more and more attention has been paid to 
the function of these reservoirs as habitats for many species of plants and animals, including those that are often 
protected. These reservoirs also perform the function of the so-called "small retention" favorably affecting the 
water relations of the area. Therefore, it is important to recognize the abiotic properties of these reservoirs. On 
their basis, it is possible to indicate protective measures aimed at preserving these objects as potential habitats 
for flora and fauna. 

The aim of the hydrological research was to demonstrate how the hydrological properties of the reservoir 
catchment area (natural and anthropogenic) affect the physicochemical composition of the reservoir waters. The 
aim of the research was also to determine the variability of selected physicochemical parameters in the water of 
the tested reservoir. 

METHODS 

Hydrographic mapping allows the assessment of water conditions in the catchment area of the studied 
reservoirs was carried out in accordance with the guidelines given by Gutry-Korycka and Werner-Więckowska 
(1996). The main goals of hydrographic mapping were: 
 
- determining the hydrological type of the reservoir (whether the reservoir is outflow or flow-through) 
- linking the location of the reservoir with the type of sculpture 
- measuring the maximum depth of the reservoir and basic morphometric features (the maximum depth was 
measured with the Lowrance HDI Gen 2 echosounder and the basic morphometric parameters were measured 
with the TRU PULSE laser rangefinder.   
 
Hydrochemical study 

  Directly in the field, the water reaction (pH) with the potentiometric method and electrolytic conductivity (EC) 
with the conductometric method, oxygen concentration with the optical method, water temperature and turbidity 
were measured with the use of multi-parameter meters YSI 6600 and Aquared AP-2000. The transparency of 
the waters was also measured using a Secci disc. Profile measurements of the above-mentioned parameters 
were made in the deepest part of the reservoir (deep) using a pontoon (Fig. 1) 
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Water samples for laboratory analyzes were collected into 0.5 L polyethylene bottles using a telescopic boom. 
Samples were taken from the surface layer. Water samples were transported to the laboratory under refrigerated 
conditions at a temperature of (5 ± 3) 0C. Prior to analysis, the samples were filtered through a 0.45 µm 
nitrocellulose membrane filter (GVS North America, USA). 

The main cations and anions in water were determined: Ca2 +, Mg2 +, Na +, K +, SO42-, Cl-, HCO3-, NO3-. The 
determinations were made on the Metrohm 850 Professional IC ion chromatograph. The concentration of 
bicarbonate (HCO3-) was calculated from the measurements of mineral alkalinity and the total method by 
potentiometric titration using an automatic titration station (809 Titrando, Metrohm AG, Switzerland). 

The hydrochemical type of water retained in the reservoir was classified based on the Altowski-Szwiec 
classification (Macioszczyk, 1987). In this classification it was assumed that the hydrochemical type will be 
determined by those ions whose content in water is greater than (20 ± 3)% mval in relation to the sum of anions 
and cations. The name of water begins with the ion that has the most abundant content in the water, whether it is 
a cation or an anion. Under natural conditions, the six most important ions are present in the amount of more 
than 20% mval: Ca2 +, Mg2 +, Na +, HCO3-, Cl-, SO42.. 

 

Fig. 1. Types of tests 
carried out in the 
"Malerzowice" mine: A - 
profile tests using a 
pontoon B - remote 
sensing tests using the 
Autel Evo II Pro drone, C - 
tests of physicochemical 
properties of waters 

D - botanical research 
(phytosociological relevés 
using VegApp) and soil 
sampling in various types 
of the analyzed vegetation.  

 

 

 

 

 

 

 

 

 

 

Botanical study 

Taking into account the internal diversity of vegetation, a total of 20 research plots with an area of 5 m × 5 m 
were established. During the growing season, from the end of March to the end of August, soil and botanical 
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C 
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tests were performed. Within the research plots, phytosociological photos (vascular plants) were taken and the 
coverage of the found plants was visually assessed in a% scale (1,2,5,10,20 .... 100) using the VegApp 
application for an Android mobile device (Fig. 1 ). 

Soil study 

In the research plots, a mixed sample of the substrate (soil) was collected and the following physicochemical 
properties and grain size composition were determined: - pH - potentiometric method in 1mol of KCl and H2O; 
- NT - total nitrogen according to PN-ISO 11261; - P - available phosphorus according to PN-R-04023, organic 
carbon (%), loss on ignition (%), available magnesium (mg / 100 g), available phosphorus P (mg P2O5 / 100 g), 
exchangeable cations (mg / 100 g): Na +, K +. 
- Granularity (granulometric composition) - Prószyński's hydrometric method + sieve method. 
 

Data analysis 

Based on the collected data, nonmetrical multidimensional scaling NMDS was performed to investigate the 
directions of variability of the analyzed vegetation. To investigate the influence of environmental factors, i.e. 
chemical elements and grain size (fraction content <0.25), canonical correspondence analysis CCA was 
performed, and the significance of habitat factors on species composition was assessed using the permutation 
test (999 iterations). Statistical analyzes and visualizations were made in the R program (R Core Team 2021). 

Results 

In the "Malerzowice" mining area, the exploitation of the mineral aggregate deposit is carried out using the 
underwater method. It is carried out within the accumulation terraces on the right-bank part of the Nysa Kłodzka 
valley. The height of the area above sea level is about 170 m. The spoil is washed and screened (sorted) in 
order to remove the smallest fractions (mainly dusty and clayey). Water for rinsing processes is taken from the 
tanks. The aggregate obtained for sale is mainly gravel and sand. As a result, the separated undersize, in the 
form of highly hydrated pulp, is hydraulically transported to the sedimentation pond where it is subjected to 
sedimentation (Fig. 2-A). 

Pulp is a by-product for the mine which, due to its specific properties, is not used for sale. Recently, however, the 
exploitation of sandy sediments deposited in the old part of the settler has been started. This is called 
exploitation of an anthropogenic deposit. Within the reservoir / settling tank, in its first part, the coarsest (sandy) 
fractions are sedimented, and in its further parts (mainly in the open water zone), fine-grained fractions - dust 
and loam - are sedimented. The sediments deposited in the zone of the alluvial cone are characterized by a 
characteristic lamination as a result of cyclical flooding of the pulp. 

The analysis of the area (Fig. 2-B) on different types of habitats (Fig. 2-C) allows to distinguish four main areas 
differing in terms of the ground, the degree of moisture and the advancement of the colonization process. Taking 
into account these criteria, the following polygons were distinguished for detailed research: 

 “A" ‒ fine-grained sediments of the alluvial cone zone with a high degree of humidity and initial forms of 
colonization (they may be periodically flooded with pulp),"B" ‒ sandy sediments extremely dry with initial 
colonization processes,"C" are flooded sandy sediments of the reservoir shore zone covered with rush 
vegetation, "D" ‒ areas of open water in the reservoir / settling tank. 

It should be emphasized that in the case of the analyzed reservoir, no drainage was carried out and after the 
crossing of the groundwater table, the exploitation was carried out using the underwater method (excluding 
stage "3" shown in Figure 2). The area of the reservoir is 13.0 ha, the maximum length (L) 710 m and the 
maximum width (B) 265 m. The maximum depth is about 7 m (it is variable), in spring, after thaws and during 
periods of increased rainfall supply, the water level in the reservoir is greater. In late summer and autumn it 
descends. The annual fluctuation amplitude of the water table in the reservoir does not, however, exceed 0.5 m. 
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Fig. 2. A: The place where 
the pulp is dumped into the 
settling pond. As a result, a 
periodic river bed is formed 
with the features of mite 
(multi-channel B: Diversity 
of habitats and colonization 
process in the "Malarzowice 
Wielkie" settlement / 
reservoir. The study sites: A 
‒ wet clay alluvial cone, B ‒ 
extremely dry sandy areas, 
C ‒ sandy rush zone, D ‒ 
open water zone of the 
sedimentation tank / 
reservoir, C: Diversity of 
habitats and colonization 
process in the settlement / 
reservoir "Malarzowice 
Wielkie" : 1 ‒ extremely dry 

sandy areas, 2 ‒ wet clay and silty dust cone area, 3 ‒ processing plant area, 4‒ overburden rock dumps, 5‒ 
arable fields, 6 ‒ reservoir / sedimentation basin, 7 ‒ surface watercourses, 8 ‒ strip rushes, 9 ‒ roads, 10 ‒ 
groups of trees, 11 ‒ profile measurement point 

Currently, the reservoir is not operated, but it is used as a wash water receiver after the spoil enrichment 
processes. The wash water is heavily loaded with suspension, therefore a very large inflow cone with an area of 
over 1 ha has developed in the discharge zone. This cone is made of fine-grained materials, mainly clay and 
dust. 

The discharge of wash water to the reservoir also influences the high turbidity of the reservoir waters. In the pulp 
discharge zone (northern part of the reservoir), water turbidity exceeded 100 NTU and in the southern zone it 
was below 50 NTU. The water turbidity is correlated with the visibility of the Secci disc, the visibility of which in 
the northern part of the reservoir is below 0.2 m and in the southern part it is from 1.6 to 2.8 m. the amount of 
suspensions introduced. It is a similar situation to dam reservoirs, especially located in catchments susceptible 
to erosion, for example loess. Taking into account the very large amount of suspended solids, the studied 
reservoir can also be compared to the lakes located in front of the glacier, fed with ablative waters. 

The waters in the sedimentation tank represent the difunctional calcium bicarbonate hydrochemical type [HCO3- 
- Ca2 +] (Fig. 3-A). This type is the most common type of hydrochemical water in nature (Górniak, Kajak, 2020). 
The water ionic composition is dominated by the bicarbonate anion and the calcium cation. 

The reservoir water has an average value of electrical conductivity of 370 µS / cm, which corresponds to the total 
mineralization of 225 mg / L. So it is water with a low degree of mineralization. The analysis of these data shows 
that during the research period, no differences in electrical conductivity were found in the vertical column of the 
tank (Fig. 3-B). The electrical conductivity values found are comparable to those found in most anthropogenic 
water reservoirs formed in workings after the exploitation of mineral aggregate deposits (Molenda, 2011). 
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Fig. 3. Hydrological 
characteristics of the waters in 
the Malerzowice mine: A - Ion 
composition of the waters of 
the Malerzowice Wielkie 
reservoir [mVal / L], B - 
Distribution of electrical 
conductivity in the vertical 
column of the Malarzowice 
reservoir: a- March 2022, b-
July 2022, c- September 2022, 
C - Water saturation with 
oxygen in the vertical column 
of the Malarzowice reservoir: 
a- March 2022, b-July 2022, c- 
September 2022, D - Water pH 
distribution in the vertical 
column of the Malarzowice 
reservoir a- March 2022, b-July 
2022, c- September 2022, E - 
Water temperature distribution 
in the vertical column of the 
Malarzowice reservoir: a- 
March 2022, b-July 2022, c- 
September 2022 

 

 

A characteristic feature of the water of the studied reservoir is the increased concentration of the biogenic 
substance - nitrates (NO3-). The mean concentration of nitrates (NO3-) was 7 mg / L. It is a consequence of the 
location of the reservoir in the agricultural catchment. The agricultural use of the catchment area causes that the 
reservoir is exposed to the inflow of pollutants from dispersed sources. Pollution flows into the reservoir along 
with the groundwater stream. The groundwater in this area is shallow, at a depth of 2.5 to 3 meters from the 
surface. The main pollutants that enter the reservoir are dissolved nitrogen-phosphorus-potassium (NPK) 
fertilizers and plant protection products. The inflow of dissolved NPK fertilizers causes that they simulate the 
development of eutrophication processes. In addition to the high concentration of nitrates, a very good identifier 
of the reservoir's condition is also the water saturation with oxygen in the vertical column (Fig. 3-C). 

The analysis of oxygen profiles shows that in the near-surface zone, in summer, the waters are saturated with 
oxygen and the value of supersaturation reaches 120%. It is a consequence of intensive photosynthesis 
processes, as a result of which oxygen is produced. With the depth of water, oxygen saturation decreases and 
its deficit is observed in the zone above the bottom (Fig. 3-C). Such oxygen structure clearly proves the 
advanced processes of eutrophication of the reservoir. Only in spring (at full mixing) the saturation of water with 
oxygen in the entire column was good and fluctuated around 100% saturation. 

The course of the water pH profiles corresponds to the oxygen profiles (Fig. 3-D). In summer, the water of the 
surface layer has an alkaline pH> 8.3, and the layers above the bottom have a pH of about 7. It is a 
consequence of photosynthesis processes, during which carbon dioxide (CO2) is consumed in the surface 
(photic) layer. The lack of carbon dioxide (responsible for the acidification of water) leads to the alkalisation of 
the aquatic environment. This is a phenomenon characteristic of eutrophic reservoirs. However, it is 
disadvantageous because an increase in the water pH> 9 pH may lead to the occurrence of an alkaline disease 
in fish. 
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The water temperature of the reservoir was typical for water bodies located in moderate latitudes (Fig. 3-E). In 
spring, the water temperature in the entire vertical profile was even and fluctuated around 6 ° C. It is the period 
of spring homothermia, when the water of the reservoir is fully mixed. In the summer, thermal stratification was 
formed. The water of the reservoir to the depth of 3.5 m was strongly heated ~ 24 ° C) and it was an epilimnion 
layer. The heating of water to a depth of 3.5 m results from the average water transparency, which is about 1.7 
m. This means that the sun's rays reach a depth of ~ 3.5 m. Therefore, they heat this layer. Later, with 
increasing depth, the water temperature drops and at the bottom it is about 6 ° C. Such temperature distribution 
in the vertical column is typical for shallow reservoirs with low water transparency. 

The vegetation of the mine area is very diverse: from aquatic vegetation - the Myriophyllum spicatum community, 
above-water: bulrush rush, lake rush (Scirpetum lacustris), Typhetteum latifoliae rush, sedge sedge-Scleranthea-
Scleranthea-midland grasslands. There are brush grasslands of Spergulo-Corynephoretum, thermophilic inland 
sandy grasslands referring to habitat 6120 * (code NATURA 2000) and ruderal vegetation, e.g. mugwort and 
tansy complex Artemisio-Tanacetetum vulgaris. The vegetation of the area is influenced by the presence of 
arable fields and fallow land. 

Fig. 4. Ordination of the studied 
plots on the basis of vegetation 
A: Non-metric multidimensional 
NMDS scaling: location of 
phytosociological pictures, B: 
location of species, C: biplot of 
plots and D species according to 
the canonical CCA 
correspondence analysis with 
habitat factors (own values: 
CCA1 = 0.7090, CCA2 = 
0.6797) , D: order of species in 

the CCA space. Explanations: * p 
<0.05, ** p <0.01. 1: these are 
fine-grained sediments of the 
alluvial cone zone with a high 
degree of humidity, periodically 
flooded with pulp), 2 - extremely 
dry sandy sediments 3 - a 
meadow-ruderal vegetation 
zone, 4 - a rush vegetation zone 

 

 

When analyzing the directions of plot variability, the greatest differentiation is observed between rush vegetation 
and meadow-ruderal vegetation (r2 = 0.6118 p<0.001) (Fig. 4-A-B). Vegetation, apart from the humidity of 
habitats, is significantly determined by the reaction (Fig. 4-C-D). Some of the plots in sandy sediments have a 
lower pH of about 4.9, while some of them are more than over 7. The plots in the rush zone are characterized by 
a higher content of total nitrogen, and some plots from ruderal and sandy habitats, but more advanced in the 
succession process, are characterized by a higher content organic carbon. The most common species are 
Corispersum hyssopifolium, Oenothera rubricaulis, Senecio vernalis, Corynephorus canescens, Koeleria glauca 
in sandy habitats, and in the zone of fine-grained sediments the following grow: Echinochloa crus-galli, Tussilago 
farfara. Rush species are Typha latifolia, Phragmites australis, Schoenoplectus lacustris, Bidens tripartita. The 
species representing grassland and ruderal vegetation are Tanacetum vulgare, Matricaria chamomilla, Achillea 
millefolium, Calamagrostis epigeios, Poa compressa, Trifolium arvense, Anthylis vulneraria (Fig. 5-A-G). 
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Fig. 5. Common plant species occurring in 
the Malerzowice mine: A Grey hair-grass 
Corynephorus canescens, B: initial 
succession stage of the Spergulo-
Corynephoretum community, C: Anthylis 
vulneraria xerothermic sward, D stage with 
heather Corispermum hyssopifolium. E: 
Typhetum latifoliae rush, E: transition zone 
between Phragmitetum australis reed rushes 
and willow thickets, G: ruderal vegetation: 
Artemisio-Tanacetetum vulgaris association, 
H: thistle Cirsium arvense 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion 

The management of the mine site after the end of its operation (creation of a blue-green infrastructure). The 
research objective to propose a direction for blue-green infrastructure shows that the mine site is only fit to 
function as a site for blue infrastructure that can provide several ecosystem services. 

After the full termination of operation, in accordance with applicable law, the mine site will have to be reclaimed. 
The presented data, obtained on the basis of the conducted research, indicate that this is an area difficult for 
reclamation. Classic technical reclamation (in particular of the A training ground), for example in the forest 
direction, will not be successful. Most often, in this case, a pine tree is planted (examples from most sand pits). 
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The conducted research allowed to state, however, that pine seedlings did not spontaneously appear in the 
settling area. This indicates unfavorable conditions for the development of this species. Afforestation of the mine 
site with coniferous and deciduous trees does not seem to make sense. 

Taking into account such conditions as the chemical composition of water, chemical composition and sediment 
graining, the degree of humidity and the observed processes of colonization and succession, the following 
directions for reclamation of the mine area have been proposed:

 

Fig. 6. A proposal to change the shore profile while shaping new workings. A- present profile, B - proposed 
profile for new workings (on the left). Proposed installation of the "Olszewski Tube" in order to improve the 
oxygen conditions in the reservoir (on the right). 

1. Water reclamation, i.e. leaving the post-exploitation reservoirs. The reservoir (taking into account the physical 
and chemical properties of their waters and the depth) are rope-pike reservoirs. Therefore, you can breed carp 
fish with an admixture of pike in them. After restocking, the settling tank can be used as a commercial fishery. 
The settling tanks will also act as a habitat for water and marsh birds. In addition to their natural functions, the 
reservoirs can also be adapted to sport and recreational needs by building, for example, water ski lifts (wake 
zone). 

2. Reclamation of the coastal zone - a different shaping of the shore profile has been proposed (Fig. 6). 
Currently, the plant belt is narrow and limited only to rushes. The terraced shape of the excavation slope will 
enable the development of strip vegetation communities: a) rush, b) floating leaves, and c) submerged. This will 
improve the habitat conditions mainly for ichthyofauna (enrichment of spawning grounds). 

3. Water quality reclamation. As unfavorable oxygen conditions were found in the reservoir, which could lead to 
the release of very toxic hydrogen sulphide and ammonia from the bottom sediments, a reclamation direction 
was proposed consisting in the installation of the so-called pipes by Olszewski (Olszewski 1959, 1961, Klapper 
2003). The water from the Nysa Kłodzka river would be led through a pipeline to the reservoir, and the 
deoxygenated bottom waters would be discharged to the receiver (Fig. 6). This is a very advantageous solution, 
because after installation it does not require energy expenditure (water inflow and outflow is under the influence 
of gravity and hydrostatic pressure). 

4. Reclamation of the coastal zone. This zone is a habitat for thermophilic sandy grasslands 6120 * from the 
Koelerio glaucae-Corynephoretea canescentis class. Therefore, it would be worth maintaining this habitat and 
ensuring the development of floristic richness (Barańska, Jermaczek 2009). Occasional kosher crops are 
recommended to remove the tarnish of shrubs and trees as well as ruderal plants and to monitor this place 
(Jarzombkowski et al. 2015). 
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Conclusions: 
 
1. Various phenomena of colonization and succession of vegetation take place in the mine, which are 
determined by several factors: the type of substrate (sands and pulp), hydration (dry and flooded areas) and 
surroundings (arable land and fallow land). 
2. Reclamation should be carried out in various zones towards the water, ie leaving the post-exploitation 
reservoirs in order to breed fish and create habitats for wetland birds and improve water quality through the use 
of specific installations. 
3. It is necessary to take care of the development of valuable non-forest vegetation, ie xerothermic grasslands in 
the coastal zone. There are natural habitats of 6120 NATURA 2000 in the mine. 
4. After the end of operation, the mine area will provide a number of ecosystem services: provisioning (fish 
farming), supporting (maintaining habitats for valuable vascular plants and birds) and cultural, including 
recreational.  
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To be kept and filled in at the end of your report 

Project tags (select all appropriate): 

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

☐Beyond quarry borders 
☐Biodiversity management 
☐Cooperation programmes 
☐Connecting with local communities 
☐Education and Raising awareness 
☐Invasive species 
☒Landscape management  
☐Pollination 
☐Rehabilitation & habitat research 
☐Scientific research 
☐Soil management 
☐Species research 
☐Student class project 
☐Urban ecology 
☒Water management 

 
Flora: 

☐Trees & shrubs   
☐Ferns   
☒Flowering plants   
☐Fungi   
☐Mosses and liverworts 

 
Fauna: 

☐Amphibians  
☐Birds   
☐Insects   
☐Fish   
☐Mammals   
☐Reptiles   
☐Other invertebrates 
☐Other insects   
☐Other species 

 

Habitat: 

☐Artificial / cultivated land 
☐Cave   
☐Coastal  
☒Grassland 
☐Human settlement   
☐Open areas of rocky grounds 
☒Recreational areas   
☒Sandy and rocky habitat 
☐Screes   
☐Shrub & groves   
☐Soil   
☐Wander biotopes 
☒Water bodies (flowing, standing)   
☒Wetland 
☐Woodland 
 

 

Stakeholders: 

☐Authorities   
☒Local community   
☐NGOs   
☐Schools 
☐Universities 

 

 

 

 

 

 


