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Abstract (max 0.5 page) 

 

According to 2017 data, Turkey is one of the top ten countries exporting cement in the world. In the world, it is 

inevitable to meet the cement demand for the developing construction sector. Sustainability should be at the 

forefront in meeting this need. For this reason, cement plants should be operated in a way to cause the least 

damage to the environment both during and after the operation. In view of all these data, it is aimed to determine 

the biodiversity of the Ladik Limestone Quarry and to present suggestions for the protection of the determined 

species. 
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Final report (max 9 pages) 

1. INTRODUCTION 
 
Samsun is the most important city of the Black Sea Region both in terms of historical importance in the War of 
Independence and trade volume. In addition, Samsun, the province with the largest population of the Black Sea 
Region, attracts attention with its climatic diversity. While the temperate climate is observed in the coastal parts of 
the province, the continental climate is dominant in the inner parts. It receives abundant rainfall. The plains are 
covered with vineyards, gardens, meadows and cultivated areas, and the mountains are covered with forests. This 
situation ensures that Samsun has a rich biological diversity. Samsun is located within the scope of the Euro-
Siberian floristic region in terms of plant diversity (Anonymous, 2011). 
 
Ladik is a district of Samsun. According to the 2017 adress based population registration system (ADNKS), the 
total population of the district is 16126, with a male population of 7889 and a female population of 8237. The 
economic life in the district is based on agriculture and animal husbandry, the total population of the county is 
decreasing because of migration out of the region (https://biruni.tuik.gov.tr). 
 
Ladik Limestone Quarry (LLQ) is approximately 2,5 km. far from the Ladik cement plant and behind the cement 
plant. The permitted mining area is 247,75 Ha. and the mining land is forest area. The nearest place, Iskaniye 
village which is 1km. far from the quarry site. The quarry area is on the high altitude around 1200 m. Continental 
climate conditions are occurred. Winter is cold and snowy, springs with heavy rains and summer season is cool. 
A wide variety of flora and fauna around the region can be seen because the area is on the effect of continental 
climate and blacksea-moderate climate. Maples, thickets, meadows, larches and pine trees are the main flora. 
Hawk Birds, salamander, frogs, bees, hedgehogs, grasshoppers, rabbits, rocky mouses, wild boars are the main 
types of animal species around the region. 
 
There is a 5 Ha. rehabilitation and tree plantation area in the run out of mine area and the lowest elevated part of 
the quarry. In this area, more than 5000 pine trees have been planted. In the middle part using with boulders, 
hiding area/shelter was created for small animals, like rabbit, mouse etc. Every year, tree plantation is regularly 
done in the extraction completed areas in the field (https://tr.quarrylifeaward.com/quarries/turkey/ladik-limestone-
quarry). 
 
1.1. Climatic Factors 
 
The project site is located in Samsun Province, Ladik District, Iskaniye Village. The climatic conditions and 
meteorological elements of the zone are explained below by taking the nearest station Samsun meteorology 
station data. 
According to the wind data received from Samsun Meteorology Station, seasonal wind rose diagrams are given 
below. As can be seen from the figures, the wind generally blows WSW west-southwest. 
According to the directions obtained from Samsun Meteorology Station, average wind speed distribution graph is 
given below. Annual average wind speed 1,87 m/s. 
According to the temperature values obtained from Samsun Meteorology Station, the average annual temperature 
in the project area is 14.84 ° C. The average annual low temperature in the region is 11.14 ° C, the annual average 
high temperature is 18.76 ° C. The lowest temperature was -6.6 ° C in January and the highest temperature was 
38.4 ° C in October. 
The temperature in the region is steadily increasing from January to July, falling regularly from August to 
December. The coldest months are December, January and February. The average temperature in September 
and October is around 36.45 ° C, the hottest months. 
The average annual precipitation in the region is 713.8 mm and the maximum daily rainfall is 113.2 mm. 
The average annual number of snowy days in the region is 11.6. The average number of rainy days in February, 
when snowfall is highest, is 4.2. The average number of days covered with snow is 5.8 days and the highest snow 
cover thickness is measured in February as 34 cm. 
The average annual relative humidity determined in the region is 72.44% (Anonymous, 2011). 
 
 

https://biruni.tuik.gov.tr/
https://tr.quarrylifeaward.com/quarries/turkey/ladik-limestone-quarry
https://tr.quarrylifeaward.com/quarries/turkey/ladik-limestone-quarry
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2. MATERIALS AND METHODS 

2.1. Flora 
 
The proposed project area and its surroundings were determined as a result of plant species, field studies and 
literature searches. On the other hand, sample collection and fieldwork of the project team was made in all possible 
areas of influence from the project. Also, considering the wealth of flora in Turkey's local flora studies, some 
species have been found to be ignored.  
In this context, in order to correct any misunderstandings in this study, all flora species registered in the region in 
the source "Flora of Turkey" have been examined. In the identification of species, P. H. Davis's work titled "Flora 
of Turkey and the East Aegean Islands, Vol. 1-11, 1965-2008" was used. “Türkiye Bitkileri Listesi (Damarlı Bitkiler)” 
was used for Turkish and local names of species (Güner et al., 2012). It also benefited from Turkey Plants Data 
Service (Tubives) and the Environmental Impact Assessment (EIA/ÇED) report on the project area. 
 
2.2. Fauna 
 
The inventory of the project area and its immediate vicinity; this is the main objective of this section, as it is 
necessary to carry out on-site examinations and, if necessary, to put forward by literature researches. 
There are three ways to create the wildlife inventory (Giles, 1978)  

1. Books, magazines, records and similar resources on the subject (Başoğlu and Baran, 1977a; 
Başoğlu and Baran, 1977b; Başoğlu and Özeti, 1973; Demirsoy, 1996a, 1996b, 2006; Doğramacı, 1989; 
Doğramacı and Gündüz, 1993; Giles, 1978; Heinzel, 1972). 

2. Interviews and surveys with local residents. 
3. Using field guides (Heinzel, 1972) or direct observations. 

The fauna list is developed from the beginning (amphibians, reptiles, birds and mammals form). Fauna species 
and their information (Habitats, Protection Categories) Dr. Ali Demirsoy "Vertebrate Fauna of Turkey and 
Systematic Investigation of Biological Properties and Determining Protection Measures" related to "Mammals" 
"Reptiles" and "Amphibians" was detected in his work.  
 
 
3. RESULTS 

3.1. Flora 
3.1.1. Literature Searches: 
 
As a result of the literature searches, 45 plant species indicated in the EIA report are listed in Table 1 in Ladik 
Quarry Speciest List (Anonymous, 2011).  
 
3.1.2. Field Works: 
 
We carried out three field works in the project area. We made our visits to Ladik limestone quarry on 5 July 2017, 
18 October 2017 and 24 April 2018. As a result of field works, 113 plant species were identified from 36 families. 
We listed the plant species according to the order of observation in Table 2. The first 82 plant species were 
identified on 2017, the last 31 plant species on 2018. 6 species are Turkey endemic (Table 2 in Ladik Quarry 
Speciest List). 
 
3.2. Fauna 
3.2.1. Literature Searches: 
 
As a result of the literature searches, 52 fauna species (6 Amphibian, 9 Reptile, 23 Bird and 14 Mammal species) 
indicated in the EIA report are listed in Table 3 in the Ladik Quarry Speciest List (Anonymous, 2011).  
 
3.2.2. Field Works: 
 
As a result of field works and Afsar et al. (2015), fauna species indicated in Table 4. One reptile species is Turkey 
endemic (Table 4 in the Ladik Quarry Speciest List). 
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4. DISCUSSION 
 
The conservation, rehabilitation and monitoring of the biodiversity identified in the project area is necessary for the 
activities of the LLQ to be carried out in consideration of the sustainable environment and sustainable mining 
principles. 
The biodiversity management actions required for conservation, rehabilitation and monitoring of biodiversity in the 
project area are given below. 
 
4.1. Biodiversity Management Actions 
4.1.1. Preparation of Rehabilitation Area 
4.1.1.1. Preparation for flora rehabilitation 
4.1.1.1.1. Dust control 
Excavation work generally implies the removal of soil and/or bare rocks from a site to create an open hole or cavity 
using tools, machinery and/or explosives. In the mine fields only dusting occurs during blasting, dismantling, 
loading-unloading and transport on stabilized roads. During the activities, dust should be controlled and kept to a 
minimum by spraying the area with water. 
 
4.1.1.1.2. Seedbed preparation 
Topsoil or productive soil, was largely used in the rehabilitation process of LLQ. Topsoil was added to cover the 
dust which resulted from previous quarrying activities. In other subunits, topsoil added to be later planted in order 
to accelerate natural recovery processes. Adding topsoil over the quarry waste promotes a fine environment for 
plants’ growth. It recommended to add a thick layer of gravels (20cm depth) before topsoil addition to prevent roots 
getting in direct contact with dust. 
Soil structure consists of organic matter, air holes and particles of sand, silt and clay. A good structure is lost by 
compaction, tillage or erosion. Compaction is the consolidation of the soil by an applied force that destroys the 
structure, reduces porosity and limits water and air percolation. A compacted soil hinders root penetration and 
limits areas for seed germination. 
Wet clay soils are highly compatible as clay material form water bonds which act as lubricants that bring together 
the soil particles. 
It was important to improve soil structure through conventional scarifying or plowing of the compacted soil layer in 
order to create a favorable seedbed for germination. Plowing to a depth of 30-20 cm was enough to break the 
aggregates and ruts of the upper soil layer and prevent invasive weed development. The chisel plowing method 
is moderately inexpensive, it consists of raking the soil surface with ripper shanks pulled behind a tractor. 
 
4.1.1.1.3. Planting and sowing 
Once the rehabilitation area’s structural interventions are accomplished, plantation activities can be launched. 
This phase concerns the soft, living elements of the implementation which require more care and maintenance 
until plants are ready-to-be-transplanted as autonomous individuals. Especially at this stage, a plant nursery or 
greenhouse should be established in LLQ to grow quarry plant species. 
 
4.1.1.1.3.1. Collecting and storing seeds 
After the flowering period, the matured fruits of plants selected from the surrounding area of the LLQ and from the 
LLQ nursery are collected. Once seeds are extracted, they are placed in the shade to dry then stored in the 
refrigerator in clean airtight containers or paper bags, labeled with the name of the species and the date. Unlike 
plastic bags, paper bags allow the moisture to escape from the seed, which lowers the risks of rotting. The cool 
temperature slows seeds’ natural respiration. Storage period differs depending on the species and the quality of 
the seed. Sowing period is scheduled according to the season with the best germination conditions. 
 
4.1.1.1.3.2. Seedlings 
Rooted seedlings or nursery-raised plants can be both used for re-vegetation. These alternatives are yet more 
expensive than seed sowing, as well as more time consuming. However, the use of seedlings or plants ensures 
higher rates of survival. When raised in nurseries, seedlings are relatively under protected conditions. Once 
established, they are gradually exposed to stress to start adapting the future plants to the tough field conditions. 
This process is called hardening. Nursery operations must be scheduled before the adequate timing for plantation 
on field. In the case of the LLQ, this period planned in the rainy season. 
During the transplanting process, the substrate used in the nursery was cocopeat and peatmoss; a substrate which 
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reduces weeds development risks. Slow fertilizer release was applied for 6 months before sowing to regulate the 
pH level. Yet in nurseries, fertilizers aren’t needed unless they are used to boost the development of the rooting 
system and foliage. 
 
4.1.1.1.3.3. Plantation 
The seedlings plantation followed the steps hereafter: 
- All the equipment and plants needed in the plantation process were prepared and made easily reachable to the 
workers. 
- Plantation holes were prepared: 40*40*40cm, 5 liters of peat moss and 15g/plant of slow fertilizer release. 
- Added material (peat moss and fertilizer) were then well mixed with soil until the medium is homogenized. 
- The seedlings were placed in the plantation holes, which were then filled with soil. The soil must be firm around 
the 
seedling to make sure that the roots are fully covered with topsoil. 
 
4.1.1.1.3.4. Sowing 
Complying with the suggestions of the rehabilitation design, seeding performed in patches not over the whole 
plots. For each section of the LLQ the seed quantity measured separately in grams, then seeds of all the added 
species mixed together with peat moss. The seeded patches delineated by wood sticks to mark and avoid future 
plowing. Topsoil raked before sowing to destroy existing weeds and loosen and soften the compacted surface. 
Seeds randomly manually spread over the topsoil, and then lightly covered with soil at a preset depth using a 
spading fork to insure good soil/seed contact. Seeds need a moist soil to germinate. Hence, watering is needed in 
the first few months. 
 
4.1.1.2. Preparation for fauna rehabilitation 
The rehabilitation area should be surrounded by rocks or rock piles, or special rocky areas should be formed in 
designated areas. Rocks and rock piles are important structural elements of landscape, as they constitute a 
privileged habitat for many reptiles, birds, mammals and insects species. 
 
4.1.1.3. Monitoring 
Monitoring activities consist of the systematic collection of data enabling the follow-up of the restoration progress 
according to the targeted criteria and the performance standards which indicate that ecological objectives were 
achieved. Collected data over a minimum period of 5 to 20 years are parameters used to provide general indicators 
which support assessing the evolution of the landscape, the ecosystems, the communities, the populations and 
the species. These criteria help in understanding the ongoing dynamics, determine whether the system is able to 
autonomously sustain and self-regulate itself, and suggest remedial actions in case dynamics showed regressive 
trajectories directing the site away from the conceived rehabilitation scheme. 
 
4.1.1.3.1. Flora indicators 
Few indicators can be suggested to assess the flora status onsite after rehabilitation: 
* Canopy cover: it is an indirect indicator to be evaluated after 3, 6 and 10 years (if possible) to assess the success 
of the vegetation cover establishment. 
* Floristic composition: assess after 3, 6 and 10 years (if possible) the evolution of species composition while 
comparing the floristic composition onsite to that of the surrounding environment in order to determine whether the 
restoration model was properly designed. This indicator highlights the populations’ progression, regression or 
stability, and assesses species loss in the quarry. 
* Vertical and horizontal vegetation structure: assessment of the vegetation structure during the first 10 years after 
the restoration: vertically (herbaceous strata, shrubs and trees) and horizontally (between plants groups in the 
site). This criterion highlights the diversity of established habitats for fauna in the restored quarry. 
* Landscape integration with surrounding areas. 
* Representativeness: assess whether the established vegetation is comparable to the mature ecosystems in 
surrounding areas. 
 
4.1.1.3.2. Fauna indicators 
Fauna surveys assess the number and types of species frequenting the site after rehabilitation. Comparing these 
surveys to those performed before the rehabilitation processes took place, highlights the impact of restoration 
interventions in reinstating life into the site through the creation of privileged environments and microhabitats for 
species. 
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Fauna indicators include among other the detection of: 
* Carnivores: the only carnivorous species observed is the red fox (Vulpes vulpes) and other carnivore species 
were reported by literatures. Monitoring programs will inspect whether the population of this species is increasing 
and will also determine if individuals are frequenting the site as it matures and heals. 
* Rodents: which can highly benefit from the upper soil layers of the added topsoil in the various parts of the quarry. 
Close monitoring and detection of the eastern broad-toothed field mouse (Apodemus mystacinus) can be a strong 
evidence of site’s healing as this species used to exist onsite prior to quarrying activities. 
* Birds: monitoring should take into consideration bird species frequenting the site, especially those using it for 
breeding or nesting as the site matures. 
* Reptiles: species benefiting from the ecological restoration will use the soil, rocks, and brush cover as habitats. 
Their presence onsite is a good indicator of rehabilitation success. 
 
4.1.2. Habitat actions 
The biotopes are specified and numbered and individual management actions are pointed out (Table 5). A map 
which shows the location of the numbered biotopes is given in Figure 1-3. 
 

 
Figure 1. LLQ Map 
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Figure 2. East part of LLQ 
 

 
Figure 3. West part of LLQ 
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Table 5. Habitat actions 
No Objective Biodiversity feature Targets Action Responsible person Time scale 

1 Orchid rich vegetation Anacamptis pyramidalis 
and Himantoglossum 
caprinum  

Conservation,  
development 
and 
monitoring 

In-situ conservation 
or Plantation/Seed 
sowing in 
mycorrhizal soil in 
Rehabilitation area  

Project manager or 
Ecological 
consultant 

*Flowering 
time   
*During 
mining 
activities 

2 Ruderal vegetation Blossomy 
ruderal flora 

Conservation,  
development 
and 
monitoring 

In-situ conservation 
or Plantation/Seed 
sowing in 
Rehabilitation area  

Project manager or 
Ecological 
consultant 

*Flowering 
time   
*During 
mining 
activities 

3 Species rich 
grassland 

Flowery grassland with 
endemics: Linum flavum 
subsp. scabrinerve and 
Asyneuma linifolium 
subsp. linifolium  

Conservation,  
development 
and 
monitoring 

In-situ conservation 
or Plantation/Seed 
sowing in 
Rehabilitation area  

Project manager or 
Ecological 
consultant 

*Flowering 
time   
*During 
mining 
activities 

4 Mixed Quercus forest Quercus cerris, Quercus 
hartwissiana and 
Quercus vulcanica 
forest 

Conservation,  
development 
and 
monitoring 

In-situ conservation 
or Plantation/Seed 
sowing in 
Rehabilitation area  

Project manager or 
Ecological 
consultant 

*Flowering 
time   
*During 
mining 
activities 

5 Rich geophyte 
vegetation 

Himantoglossum 
caprinum and Allium 
scorodoprasum subsp. 
rotundum rich 
vegetation 

Conservation,  
development 
and 
monitoring 

In-situ conservation 
or Plantation/Seed 
sowing in 
mycorrhizal soil in 
Rehabilitation area  

Project manager or 
Ecological 
consultant 

*Flowering 
time   
*During 
mining 
activities 

6 Endemic species 
vegetation 

Iris schachtii vegetation Conservation,  
development 
and 
monitoring 

In-situ conservation 
or Plantation/Seed 
sowing in 
Rehabilitation area  

Project manager or 
Ecological 
consultant 

*Flowering 
time   
*During 
mining 
activities 

7 Mixed forest Ulmus sp., Cornus 
sanguinea subsp. 
sanguinea, Crataegus 
monogyna, Acer 
campestre subsp. 
campestre and the 
others forest elements 

Conservation,  
development 
and 
monitoring 

In-situ conservation 
or Plantation/Seed 
sowing in 
Rehabilitation area  

Project manager or 
Ecological 
consultant 

*Flowering 
time   
*During 
mining 
activities 

8 Endemic species 
vegetation 

Epipactis tremolsii 
subsp. turcica and 
Globularia trichosantha 
subsp. longisepala 
vegetation  

Conservation,  
development 
and 
monitoring 

In-situ conservation 
or Plantation/Seed 
sowing in 
mycorrhizal soil in 
Rehabilitation area  

Project manager or 
Ecological 
consultant 

*Flowering 
time   
*During 
mining 
activities 

9 Geophyte rich + 
endemic species 
vegetation 

Geophytes: Orchis 
purpurea subsp. 
caucasica, Muscari 
neglectum and Muscari 
armeniacum              
*Endemic species: 
Cyanus matthiolifolius 

Conservation,  
development 
and 
monitoring 

In-situ conservation 
or Plantation/Seed 
sowing in 
mycorrhizal soil in 
Rehabilitation area  

Project manager or 
Ecological 
consultant 

*Flowering 
time   
*During 
mining 
activities 

10 Landscape area Landscape species like 
Rosa canina 

Conservation,  
development 
and 
monitoring 

In-situ conservation Project manager or 
Ecological 
consultant 

*Flowering 
time   
*During 
mining 
activities 

11 Orchis vegetation Orchis lactea in Cement 
Plant area 

Conservation,  
development 
and 
monitoring 

Plantation/Seed 
sowing in 
mycorrhizal soil in 
Rehabilitation area  

Project manager or 
Ecological 
consultant 

*Flowering 
time   
*During 
mining 
activities 

12 Anacamptis 
vegetation 

Anacamptis pyramidalis 
in Cement Plant 
Manager Office area  

Conservation,  
development 
and 
monitoring 

Plantation/Seed 
sowing in 
mycorrhizal soil in 
Rehabilitation area  

Project manager or 
Ecological 
consultant 

*Flowering 
time   
*During 
mining 
activities 
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4.1.2.1. Completed habitat action 
Habitat action-9: Muscari neglectum and Orchis purpurea subsp. caucasica were collected from the new quarry 
area together with the soil. They were planted in conservation area on the rehabilitation area. They were adapted 
to the conservation area and shed their seeds. This situation creates favorable conditions for the development of 
new plants (Figure 4). 
 

 
Figure 4. a) Muscari neglectum and b) Orchis purpurea subsp. caucasica were planted in conservation area 
 
4.1.3. Important notes 
The species of Asteraceae, Lamiaceae and Orchidaceae families are collected intensively from the nature by 
people due to their medicinal properties. For this reason, especially the species of orchids that are made of salep 
are in danger of extinction (Figure 5) (Bozyel, 2017). In addition, the endemic plant species determined in the field 
study have been determined to have medicinal properties (Figure 6). This situation has once again shown the 
importance of the conservation of these plants (Baytop, 1984). 
 

 
Figure 5. a) Orchis purpurea subsp. caucasica, b) Orchis lactea, c) Anacamptis pyramidalis, d) Himantoglossum 
caprinum, e) Epipactis tremolsii subsp. turcica (endemic) 
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Figure 6. a) Cyanus matthiolifolius, b) Globularia trichosantha subsp. longisepala, c) Iris schachtii, d) Asyneuma 
linifolium subsp. linifolium, e) Linum flavum subsp. scabrinerve 
 
5. CONCLUSION 
 
One of the pioneer initiatives in Turkey and the Black Sea, the LLQ experience has proven the success of adopting 
a scientific-based approach for quarry rehabilitation, integrating both social and ecological aspects. Throughout 
the rehabilitation process, several challenges and constraints were confronted. Coping with these realities is a 
must to achieve a successful rehabilitation scheme. 
Many lessons arise from this experience. Learning from these lessons will definitely facilitate the orientation for 
future similar rehabilitation initiatives in Turkey and the Black Sea. 

 *The main purpose of a rehabilitation process is to reduce the gap between what existed before the perturbation 
(initial state) and the post-rehabilitation status. It is mandatory to either perform exhaustive biodiversity 
assessments before any activity is planned on a site or (in case this is impossible), to perform these assessments 
in neighboring similar ecosystems. 

 *It is important to consider any restoration intervention as a “medical transplant” on a degraded ecosystem. The 
main challenge resides in succeeding at integrating this transplant. They key to success is to therefore identify, 
within the biodiversity assessments, key species to serve as indicator targets for the restoration. The more key 
indicator species to orient the rehabilitation design the more the chances of success are. 

 *The key step to ensure the achievement of a self-sustained restored ecosystem supporting clear onsite 
ecological functions and efficiently connected to neighboring ecosystems is to escort the rehabilitation process far 
beyond the intervention period. Clear successful results can only be observed after 4 to 5 years in Black Sea 
environment, and monitoring this progress is a key component of evaluating the success. 

 *Keeping an emergency budget in the planning in order to be able to adapt to sudden difficulties is crucial. 
 *Flexibility in implementation is key to success. Nothing is perfect. Sometimes, actual onsite rehabilitation might 

not achieve to execute the conceived design per se. Being flexible and creative helps better adapting/coping with 
constraints. 

 *Setting clear and concise objectives and goals from the beginning of the project, respecting the project timeline 
and in case of complications, adapting to reality while always considering time priorities are basic elements to 
achieve a successful implementation. 

 *Team collaboration, dedication and constant follow-up are key to efficient achievements. 
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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 

 

 

 

 

 

 


