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60cm in diameter, and the vessel for dry deposition is protected by  a kind of 
roof higher than 1.5m. The procedure of collecting samples is also different -
wet (precipitation) samples are collected as soon as possible after the start of 
the rain. Dry samples are collected every 15 days. The procedure with cleaning 
and storage of the samples is similar for all four sites.

    

- a -    - b -

Figure 7. The sampling systems in Bulgaria and Turkey

Analysis: The collected samples were transferred into sample conta iners (PE 
bottles), which were pre-washed with deionized water. Acidity (pH)  and electro 
conductivity (EC) of the precipitation samples from all 4 sampling sites were 
determined immediately on site, after the collection with portable pH/EC/TDS 
meters, HI9811-5 Hanna Instruments. The samples were then stored in a 
refrigerator at 4¡C, without access to sunlight, before their transportation to 
the chemical laboratories.

The Bulgarian samples were analyzed according to the Bulgarian Standard in the 
Water Lab at the University ÒProf. Dr. Asen Zlatarov Ó- Burgas by using standard 
cuvettes of Hach LANGE photometric equipment for Cl -, SO4

2- , NO3
-, NH4

+, and 
Inductively Coupled Plasma (ICP) technique for K+, Na+ and heavy metals as 
cobalt, chromium, iron, manganese, molybdenum, zinc, cadmium, copper and 
lead (Co, Cr, Fe, Mn, Mo, Zn, Cd, Cu and Pb). 

The analysis of the Turkish samples was carried out in t he laboratory of the 
AtatŸrk Soil, Water and Agricultural Meteorology Research Station in Kõrklareli. 
Ion chromatography (DIONEX ICS-5000) was used for Cl-, SO4

2- , NO3
-, NH4

+

analysis and ICP- OES (SPECTRO ARCOS) apparatus for analysis of Ca2+, Mg2+, K+, 
Na+ and heavy metals.

Some results for wet (precipitation) samples: We provide here, as example, 
the results from the chemical analysis of precipitation samples collected on four 
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rainy days at the four sampling sites. We have selected 2 summer and 2 autumn 
days, when rain was observed at the different sites, and when chemical analysis 
of the samples included acidity, main anions and cation s and heavy metal 
analysis. These days are, respectively, for Ahtopol - 8 th and 17th August, 15th and 
30th November 2014, for Burgas Ð 16th August, 29th October, 10 th and 16th 
November 2014, for Kirklareli Ð 7th and 24th August, 3rd and 13th November 2014, 
for Kaynarca Ð 7th and 17th August, 19th and 30th November 2014.  

The concentration of the main cations for the selected days  at the four sites is 
presented in Figure 8. 

In the samples from Ahtopol and Burgas the concentration of Ca 2+ is in general 
higher than the concentrations for other measured cations, both for the summer 
and winter days. NH4

+ has very low concentrations, and is even missing in same 
samples. For Kirklareli the prevailing cation is also Ca 2+, while for Kaynarca the 
cation with highest concentration is NH 4

+.  Although the major source of Ca 2+ in 
the atmosphere is the soil, Ca 2+ is also emitted from combustion processes. The 
major emission source of atmospheric ammonia are  agricultural activities.  

The main anions concentrations in the wet samples from th e four sites and for 
the selected days are shown in Figure9. The prevailing anions in the samples 
from Ahtopol and Burgas are chlorine and nitrate, while for the Turkish samples 
the prevailing anion on the selected days is sulphate, especially during the 
autumn days, most probably related to heating processes . Burgas and Ahtopol 
stations are located at the Black Sea coast. This explains the higher 
concentrations of chloride ions in precipitation samples. 

The pH value is very different for the Bulgarian and Turkish samples (reported in 
Figure 9). While in Ahtopol and Burgas the acidity of the precipitation for the 
selected days was in general on the acid range (below 5.6), the character of the 
precipitation in Kirklareli and Kaynarca was in the alkaline range (above 6.5). 
The low pH values in the samples from Burgas and Ahtopol can be explained by 
the higher concentrations of NO 3

-. The main source of NO3
- is atmospheric 

oxidation of NOx emitted by fossil fuel combustion. The data obtained show tha t 
ammonia concentrations (NH4

+) in all wet samples are practically equal for both 
stations (Burgas and Ahtopol). The pH values in the wet samples from Kõrklarel i 
and Kaynarca were affected by sources of Ca and NH3 and related alkali ions. 
Most probably NH3 from fertilizers used in the agricultural regions is the main 
responsible for the neutralization of acidity [8]. The  main source of calcium is 
expected to be CaCO3 present in the soil. Impact has also the cement industry 
around Kaynarca. 
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The precipitation samples were also analyzed for heavy  metals as Co, Cr, Fe, 
Mn, Mo, Zn, Cd, Cu and Pb. Metal air pollution is of maj or concern since it is 
global and contributes to contamination of all the components of the 
environment. In most cases the maximum pollution levels are within a few 
kilometres of the emission sources, but small particulate and aerosol pollutants 
can contaminate all areas of the Earth. A recent problem o f metal particulate 
air pollution is their role in the oxidation of sulphur dioxide and the formation of 
acidic aerosols involved in global acid rain [9]. Trace elements (Fe, V, Ca, Pb, 
Br, and CI) also contribute to the formation of photochemical smog. As a result 
of increased emissions from industrial and transport the release of metal 
particulates into the environment is now under strict co ntrol in air quality 
regulations [10]. 

The heavy metal concentrations in the wet samples for th e selected days are 
shown in Figure 10. Presence of Fe and Zn can be noticed both in Burgas and 
Ahtopol samples. The iron concentrations within the Burgas region is likely to be 
due to local emission sources. It is usually thought that Fe is bound to soil 
particles and, thus, the content is not solely due to at mospheric deposition, 
however, iron is also emitted during combustion of fossil fuels, such as coal. Zn 
levels can be explained by the corrosion of exposed zinc surfaces, as a direct 
consequence of acidic air along Ahtopol and Burgas. Zinc is naturally present in 
water. The average zinc concentration in seawater is 0.6-5 ppb (0.0006 - 0.005 
mg Zn L-1). Rivers generally contain between 5 and 10 ppb zinc. The measured 
zinc concentration (below 0.02 mgL -1) is well below the limit of 5 mgL -1 

established by the World Health Organization for zinc in waters [11]. In wet 
samples from Kirklareli and Kaynarca the metals Mn and Fe are prevailing. 
Traces of copper have been also detected.  

Mn, Co, Cr, Mo and Cd were under the detection limit in th e wet samples from 
Burgas and Ahtopol, Table 1. Pb was detected in one sample from Ahtopol. It 
should be noticed that seawater contains trace amounts of lead (2-30 ppt). The 
World Health Organization legal limit is 10 ppb (0.01 mg Pb L -1) for lead. 

 

Table 1 Detection limits (DL) for heavy metals in Burgas laboratory, mgL -1  

Metal Co Cr Fe Mn !"  Zn Cd Cu Pb 

DL 9.8 4.9 5 10.3 10.1 10.3 1.1 8.3 5.3 
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3.  Conclusions 

The cross-border area Burgas-Kirklareli is located away from big anthropogenic 
air pollution sources. Nevertheless, it is important to investigate different 
aspects of air pollution, such as concentrations of different species  in the air, 
wet and dry deposition phenomena and precipitation chemistr y, in order to 
preserve its main assets Ð rich biodiversity, many natural parks and growing 
tourism activities. The first joint Bulgarian Ð Turkish research project on air 
quality in the region was recently carried out. Activities of various nature were 
realized during the short projectÕs life (1 year) including field campaigns, 
laboratory work, numerical modelling, and chemical analysis. Only part of the 
newly collected data have been discussed here.  

Numerical modelling results indicate that the cross border area, although 
without significant emission sources of air pollution and assumed to be clean, 
may be polluted in specific meteorological situations from sources outside the 
region (big cities and harbours to the south and to the north of the area). Our 
preliminary results have shown that the transport of po llutants and the 
precipitation chemistry in the cross border region are very complex. They are 
result of the interaction of atmospheric processes at d ifferent horizontal scales 
taking place over a highly variable landscape, characterised by sea coast and 
mountainous terrain.  To better represent these processes models with higher 
resolution should be used, and consequently better em ission inventories should 
be compiled.  

New data on atmospheric deposition have been obtained by field campaigns at 
four sites in the cross border area (Kirklareli, Kaynarca, Burgas and Ahtopol) in 
the period from June to November 2014. The chemical a nalysis of some wet 
samples discussed here indicate that pH values of samples from the Bulgarian 
stations are slightly acidic, while the pH values for samples from Kirklareli and 
Kaynarca are in the alkaline range. The chemical composition of precipitations 
at both sides of the border is also different. While Ca 2+ is dominant in the 
selected samples from three of the sites, Mg 2+ is more evident in the samples 
from the Bulgarian stations (vicinity of the coast), while NH 4

+ is more evident in 
the samples from the Turkish stations (effect of agriculture). The effect of the 
Black Sea is evident also in the higher Cl - concentrations at the Bulgarian sites.  
Concerning concentrations of heavy metals in the wet samples - no deviations 
from commonly reported values in Europe have been found. In  the samples from 
Ahtopol and Burgas iron and zinc are prevailing, while for Kirklareli and Kaynarca 
this is manganese.  

The analysis of all obtained data is still in process. Th ese data contribute 
significantly to the very limited knowledge of the precipitation chemistry, and 
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thus to air quality related issues in the region. However, these data are limited 
and do not allow identification of emission sources. Future studies are therefore 
needed to investigate and identify the correlation between precipitation 
chemistry, atmospheric processes, and emission sources. 
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1.  Introduction 

The concept of sustainability includes notions of limits to resource availability, 
environmental impact, economic viability, biodiversity and social  justice 
(Dumanski et al., 1991; Harmsen and Kelly, 1992, Smyth and Dumanski, 1993). 
The concept of sustainability is dynamic in that what i s sustainable in one area, 
may not be in another, and what was sustainable at one time may no longer be 
sustainable. Although sustainability cannot be measured directly, assessments of 
sustainability can be made on the performance and dire ction of the processes 
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that control the functions of a given system at a specific location (Dumanski and 
Smyth, 1993) 

Sustainable land management combines technologies, policies, and activities 
aimed at integrating socioeconomic principles with environmental c oncerns, so 
as to simultaneously: 

¥ maintain and enhance production (productivity), 

¥ reduce the level of production risk, and enhance soil capacity to buffer 
against degradation processes (stability/resilience), 

¥ protect the potential of natural resources and prevent degradation of soil 
and water quality (protection), 

¥ be economically viable (viability), 

¥ be socially acceptable, and assure access to the benefits fro m improved 
land management (acceptability/equity) (Smyth and Dumanski, 1993). 

Experiences gained from the conducted projects around the World produced a 
serious of principles for sustainable land management, which can be employed 
as a general guidelines for development projects (Dumanski, 1994; 1997; World 
Bank, 1997). These are: 

¥ Sustainability can be achieved only through the collective efforts of those 
immediately responsible for managing resources. This requires a policy 
environment that empowers farmers and other, local decision makers, to 
reap benefits for good land use decisions, but also to be held responsible 
for inappropriate land uses. 

¥ Integration of economic and environmental interests in a comprehensive 
manner is necessary to achieve the objectives of sustain able land 
management. This requires that environmental concerns be given equal 
importance to economic performance in evaluating the impacts of 
development projects, and that reliable indicators of enviro nmental 
performance be developed. 

¥ There is urgent need to resolve the global challenge to produce more food 
to feed rapidly rising global populations, while at the same time 
preserving the biological production potential, resilience, and 
environmental maintenance systems of the land. Sustainable land 
management, if properly designed and implemented, will ensure that 
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agriculture becomes a part of the environmental solution, rather than 
remaining an environmental problem. 

Increasing scarcity of land requires land use planning for diverse purposes, all 
aiming to optimize land and resource uses and to avoid land us e conflicts, 
erosion and destruction as well as other consequential problems such as famines, 
epidemics and war. Long- and short-term goals, ecological, social, economic and 
cultural objectives need to be balanced. Land use planning can be applied to 
support sustainable development within given areas (territorial development) or 
specifically to ensure the protection of ecosystem servi ces, biodiversity and high 
conservation values (natural resource management, national park management, 
buffer zone management). It can also help to mitigate climate change or adapt 
to it, to prevent disasters or to be prepared for them, to ensure food security, to 
develop areas in post-conflict situations or in drugs environments or specifically 
to reduce land conflicts and to improve land governance (Wehrmann, 2010).  

In this chapter, the risks as a result of lack of sustainable land use planning were 
assessed for Ergene River Basin in terms of territorial development, natural 
resource management, protection of biodiversity, national park and buffer zone 
management, food security, disaster risk management, adaptation to and 
mitigation of climate change, development in a drugs environment conflict 
prevention and resolution, responsible land governance. 

2.  Risk for Territorial Development 

Participatory planning processes play an important role in territorial 
development. Land use planning is one of the tools used to negotiate the 
interests of different user groups in a defined territory. For example, the 
interest by the sectors of agriculture, mining, industry, tourism, municipalities 
have to be satisfied in a given territory, yet respecting recreation areas and 
protection areas for nature and biodiversity. 

Lack of land use planning, ignoring the different users and interest groups 
actively, may lead to failure of sustainable development of the territo ry. Thrace 
sub-regional Ergene River Basin Revised Environmental Settlement and Spatial 
Plan 2010-2023 (2009) was prepared in the scale of 1/100 000. In this plan, the 
importance of agriculture was underlined and therefore Agricultural Sub Regions 
and Organised Agricultural Regions were proposed. Development of Agro-tourism 
and eco-tourism were encouraged within the framework of following for 
principles: sustainability, rural development and prevent ion of rural population 
loses and limitation of industrial development. Additionally, in Ergene River 
Action Plan (2008) industrial zones will be gathered under Rehabilitated 
Organised Industrial zone.  
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However, migration, rapid population growth, industrial development and 
unsystematic urbanisation make the application of existing land use plans 
difficult. This increases the pressure on the natural r esources (land, water and 
biodiversity) of the basin. In the region, while the artificial area (including 
settlement area and industrial zone) and water bodies due to new reservoirs 
construction increased by 39.4 and 47.9%, respectively, wetla nds and 
agricultural areas decreased dramatically over the last twenty years.  

Technical cooperation should always make sure that this t ool is used for a 
sustainable and balanced development. The objectives o f this development have 
to be agreed upon by the stakeholders. 

3.  Risks for the Natural Resources Management 

Integrated natural resource management is a process of managing natural 
resources in a systematic way, which includes multipl e aspects of natural 
resource use (biophysical, socio-political, and economic) meet production goals 
of producers and other direct users (e.g., food security, profitability, risk 
aversion) as well as goals of the wider community (e.g., poverty alleviation, 
welfare of future generations, environmental conservation). It focuses on 
sustainability and at the same time tries to incorporat e all possible stakeholders 
from the planning level itself, reducing possible future conflicts (Lovell et al., 
2002). Environmental conservation, erosion control, combating desertification, 
watershed management, management of protected areas, buffer zone 
management, protection of biodiversity, sustainable forestry, agro-forestry etc. 
are all either part of natural resource management or closely related to it.  

The total area of Ergene River Basin is 9534 km2, 81.76 % of which is potential 
cultivated land. 70 % of the basinÕs soil is under erosion hazard varying in 
intensity, namely 25.3 % ligth, 34.6 % moderate, 8.6 strong and 1.5 % very 
strong, while the rest has no such problem (Kocaman et. el, 20 07). 

The total average annual rainfall of the basin is 604 mm, 47.09 % of which falls 
in the critical period of OctoberÐJanuary in terms of sedimentation. The average 
discharge rate in this period is 34.62 m 3 s-1 whereas the sediment concentration 
is 668.77 ppm (Kocaman et. el, 2007).  

The average annual discharge rate 36.195 m3 s-1 against 602.9 ppm annual 
average sediment concentration. Therefore the total discharged water from the 
basin is 1.141 billion m 3 year-1 and the carried total suspended sediment amount 
is 688 229.4 t year-1. The total coarse amount is only 2.57 % of the suspend ed 
sediment and amounted as 17 670.48 t year -1. From these data, the total 
sediment yield of the basin can be calculated as 74.04 0 t km -2 year-1, which is 
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well below the average of Turkey. However, it is 2 and 2.5 times larger than the 
average of Europe and Africa, respectively. Being 76.93 % of the eroded land 
from the 1 rst, 2nd and 3rd class cultivated land proves the severity of the 
sedimentation, which results in desertification and con tamination of water 
resources (Kocaman et. el, 2007).  

In general, sediment yield of all parts of the basin is not the same; var ies from 
one part to the other. The investigation in the basin showed that erosion was 
seen mostly in the cropped fields for the reasons: i) mi ss- and excess soil tillage; 
ii) soil tillage and sowing in the directions of main slope; iii) ignoring the 
interrelated principles between the land capability classes and existing 
agricultural practices; iv) burning up the residues which is crucial for preventing 
erosion just after the harvest to prepare the soil for the next crop; v) fraction of 
the cultivated land into small parcels by the law of heritage; vi) farmers lacking 
of knowledge in soil conversation and cultivation techniques and practices; vii) 
low organic matter content, average of 0.3% - 1%, affecting aggregate formation 
and stability and thus decreasing infiltration rate and increasing runoff rate 
(Kocaman et. el, 2007).  

The decreases in the cultivated areas forces the farmer s to destroy the forest 
and range lands with high slope for cultivation. This causes land degradation due 
to erosion, contamination of water resources, threated the  wetland in the 
downstream (Konukcu et al, 2004a). 

Intensive farming, ongoing industrial development and its huge trade potential 
attracting about 400 000 people to migrate to the region every year put 
enormous pressure on natural, especially water, resources. Diffusion of 
agricultural pollutant into surface and underground fresh water resources, 
inappropriate urbanisation and industrial development into the water supplying 
basins worsen the source impairment. Not only the proportio n of the available 
water resources to be allocated for each competing sector, civil, agriculture and 
industry, but also careful integrated water management strategies for each 
sector are suggested. The potential of small earth reservoirs, more than 1 500 in 
numbers, is emphasised to develop fresh water resources. Water saving policies 
in the cities and ethics for water use should caref ully be planned.  

The main river of the Thrace Region, Ergene, has been increasingly polluted by 
the factories built in the river basin. Water analysis d ata in 1984, when the 
industrialisation started, showed that it could be safely used for irrigation 
(Becer, 1984). However, it cannot be profitable anymore (K onukcu et al.2004a 
and 2004b) regarding its salt, NH4

+, NO3, Na, Cl, B and O2 concentration. Many of 
the factories supply the fresh water they need for heating, cooling or for other 
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process and dispose the effluent into River Ergene or its tributaries (Albut et al,  
2007).  

In Ergene Underground Water Basin, there are 13 wells for research, about 400 
wells for irrigation and more than 3000 wells for private factories. They are 
scattered in the basin irregularly and their depths vary from 100 to 250 m 
(Konukcu et al., 2004a and 2004b). 

The water levels in the research wells are directly correlated with the total 
annual precipitation. The aquifer is fed during the period between November 
and May while water is pumped during the whole year long for industry and civil 
and during April-September for irrigation.  

Getting permission from the authorities (local governments within the border of 
a municipality settlement area and DSI outside of the settlement area) to build a 
well and pump water is very easy. But unwisely use of groundwater above its 
renewable capacity is not controlled. These authorities fail to put the existing 
rules and regulations into actions due to the lack of equipment and expertised 
staffs. A significant local shrinking has been recorded in the middle part of the 
basin, near Cerkezkoy, Corlu and Luleburgaz where most factories take part. 
Water usage over the annual renewable capacity should not be permitted and it 
should be priced reasonably for each sector. The most e fficient solution for 
overcoming these problems is the implementation of a well-designed Òintegrated 
Watershed Management PlanÓ together with the European Union Water 
Framework Directives (Albut et al. 2007). 

4. Risks for Protection of Biodiversity  

Biodiversity is the variability among living organisms. The term includes both 
natural and agricultural biological diversity.  The sustainable use and protection 
of biological diversity is an integral component of successful land use planning 
(Wehrmann, 2010).  

There are around 2037 industrial plants, some 600 of wh ich are factories, in the 
Ergene basin in which the rapidly growing industry is concentrated mainly in 
Cerkezkoy, Corlu, Muratli and Luleburgaz quad located along D-100 (formerly 
named as E-5) road. Unfortunately, intense industrialization gav e rise to rapid 
population growth and a big load of pollution in the basin. Additionally, since 
agriculture is one of the main sources of livelihood for a section of people in t he 
basin, uncontrolled pesticide use related to agricultural activities led to 
pollution of soil and of both ground and above ground waters, consequently the 
disruption of ecological balance. Despite the fact that some clean up action 
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plans of the Ergene River have been prepared and put into practice, it is obvious 
that it will take long years to restore and rehabilitate the Ergene basin. 

In order to understand how high pollution levels affect both terrestrial and 
aquatic ecosystems in the Ergene basin, it is essential to determine the areaÕs 
existing biological diversity. When examining faunal biological diversity, 
vertebrates and invertebrates should be taken into account as two major groups. 
Our world is known to have around 63.000 vertebrate (Pogh et al. 2013) and 
1.000.000 invertebrate species (Pechenik 2010). In case of the Ergene basin, 
although many species of vertebrates have been discovered up to date (Sozen 
and Karatas 2010, Ozkan 2013; Anonymous 2014, http://edirne.ormansu.gov.tr), 
studies to reveal the whole animal diversity are not num erous. On the other 
hand, it is almost unlikely to give a precise number concerning the invertebrates 
in the area. 

The most part of the basin is characterized by scattered  fragments of heathlands 
and dry calcareous grasslands, exhibiting characteristics typical of the middle 
European steppes. From the phytosociological point of view, these steppe areas 
are unique for Turkey and they are different from the ones found in Anatolia 
(Ba!ak et al., 2003). The basin deserves intensive botanica l research for this 
reason alone. Unfortunately, the IPA area is not under official protection, and 
shrub and grassland communities developed on fertile clay soils are being 
threatened by human activities such as urbanization, ind ustrial infrastructures, 
the expansion of agricultural lands, road construction and so on. 

5.  Risks for National Park and Buffer Zone Management 

National Park and Buffer Zone Management need to consider many different 
purposes which have to be fulfilled and conflicts which need to  be prevented. 
Research, tourism and the preservation of unique ecosystems and wildlife have 
to be achieved in the core area. The buffer zone is s ubject to lower protection, 
as it needs to cope with the demands of local subsistence farmers for  forest 
products (Wehrmann, 2010). 

Maritsa-Ergene- Rivers form a large delta in the mouth at the Greece bored 
(Figure 1 ). This delta contains fresh water lakes, lagoons, reedbeds and rise 
cultivated areas. The fresh water lakes namely are Grea t Gala (Rice) Lake, Small 
Gala (Rice) Lake and Pamuklu Lake. The lagoons in the delta are Tasalti, Dalyan 
and Bucurmene lakes located in South side of Great Gala Lake. The depth of 
Small Gala Lake varies between 1.0-1.5 m and covered with reedbeds. Both Gala 
Lakes occupy about 1 700 ha (Anonymous, 1993).  
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Figure 1. Location of the delta in the mouth of Maritsa-Ergene River Basins. 

The protection status in the delta are national park, n atural protected areas and 
habitats for birds and plants. The delta is one of the  internationally important A 
class 18 wetlands of Turkey. It falls between 40¡46 '06. 79'' N Latitude, 26¡11' 
07.63'' E Longitude and 15.0 m Altitude in Ipsala and Enez towns of Edirne 
Provinces 

The Protected Areas:  A 2369 ha area covering Pamuklu and Small Gala Lakes 
was declared ÒNatural Protected AreaÓ in 1991 by the Council of Ministers due to 
its wealth in terms of quantity and water birds spec ies (Figure 2 ).Later, in 2005, 
the status of the area was changed to ÒNational ParkÓ by the Council of Ministers 
according to the 2873 issued National Parks Act, Article 3, expanding the 
boundaries to 6 087 (Figure 3 ). It covers wetland, lake and forest ecosystems 
and various species survived in these ecosystems.  
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Figure 2. Borders of Gala Lake Protected Area of Nature.

Figure 3. Borders of Gala Lake National Park.

Additionally, 2 369 ha Natural Protected Area covering Small Gala and Pamuklu 
Lakes was declared as Òfirst degree Natural SiteÓ in 1991 while Great Gala and 
lagoons were declared as Òsecond degree Natural SiteÓ approximately one year 
later in 1992 (Anonymous, 1992).
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The Maritsa-Ergene delta has not only A class wetlands located on the bird 
migration route from the west, but it is also important with its biodiversity. The 
ecological status of the lake is getting worse due to intensive rice farming and 
other human activities. 

Through participatory land use planning and broader resource use planning for 
national parks and buffer zones, fair and sustainable land use can be achieved, 
conflicts can be negotiated, livelihoods can be improved and conservation highly 
enhanced. To be successful, resource use plans need to be done either by or i n 
close cooperation with the responsible public authorities and have to be legally 
binding as otherwise they are not respected by all stakeholders and their 
implementation cannot be enforced (Wehrmann, 2010). 

6.  Risks for Food Security 

Food security exists when all people, at all times, have physical and economic 
access to sufficient, safe and nutritious food that meets t heir dietary needs and 
food preferences for an active and healthy lifeÓ (World Food Summit, 1996).  
Food Security includes the following four dimensions: availability of food, access 
to food, safe and healthy utilisation of food, stability of food availability, access 
and utilisation (Wehrmann, 2010). 

Through land use planning, areas for food production can be defined, zoned and 
protected from being converted into construction land. Against the rules 
regulating the use and protection of cultivated lands, agricultural areas are 
being converted into construction land. Land use changes in Ergenen River Basin 
between 1990 and 2012 is summarised in in Table 1. Dramatic changes in 
agricultural areas to industrial area has been threatening not only natural 
resources but also food security since the basin has t he most productive arable 
land of Turkey. 

7.  Disaster Risk Management 

Disaster risk management strategies and initiatives are based on a participative 
risk assessment which considers current hazard and vulnerability  patterns as well 
as trends such as climate change or land degradation and aims at making people 
and communities more resilient (Wehrmann, 2010).  

Land degradation due to erosion caused by land use beyond their capability 
classes is discussed above whereas and flood risk due to lack of sustainable land 
use planning is discussed in Chapter 14b.  Land use planning is a very important 
tool in disaster risk management. 
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Table 1. Land use change of Ergene River basin between 1990 and 2012. 

Land Use 
1990 2012 Land use 

change (%) Area (%) Area (Hectare) Area (%) Area (Hectare) 

Artificial area 2.4 34764.26 3.3 48460.67 +39.4 

Agricultural Area 79.7 1154121.93 78.8 1141081.66 -1.1 

Forests and semi 
natural areas 

17.1 246875.37 16.9 244509.39 -1.0 

Wetlands 0.3 5053.15 0.2 3432.98 -32.1 

Water bodies 0.5 6948.36 0.7 10275.21 +47.9 

 
8. Risk assessment due to Climate change  

Both, mitigation of and adaptation to climate change are crucial for vulnerable 
communities to ensure their livelihoods. Sustainable land use planning can 
contribute to adaptation to climate change.  

Temperature rises of 0,12 ¡C, 1,43 ¡C, 3,05¡C were forec asted for the future 
periods of 2016-2025, 2046-2055 and 2076-2085, respectively when compared 
with the data between 1970 and 1990 whereas a 9% increase during 2016-2025 
and 14% and 12% decrease for the periods of 2046-2055 and 2076-2085, 
respectively, were predicted for precipitation.  

The climate changes were estimated to increase the surface run off by %141, %3 
and %59 in the future periods of 2016-2025 (short-term), 2046-2055 (mid-term)  
and 2076-2085 (long-term), respectively. When the future precipitat ion and run-
off data were evaluated together, sunflower yield first increased up to 7.7% in 
short term and then decreased up to 23.3% and 3.1% in the mid and long term, 
respectively, while the wheat yield increased up to 8 1.4%, 60.2% and 90.2% in 
short, mid and long term future periods, respectively, when compared to the 
measured data of 2012 without taking vegetation period shortage into 
consideration.  

It may be concluded that the Thrace Region/Ergene River Basin is vital to ensure 
food safety of Turkey with this increase in wheat yield. 

The climate changes were estimated to increase the surface run off by %141, %3 
and %59 in the future periods of 2016-2025 (short-term), 2046-2055 (mid-term)  
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and 2076-2085 (long-term), respectively.it was estimated that that significant 
changes are not expected in the total precipitation but the precipitation regime 
is forecasted to change dramatically, large amount of rainfall is expected 
following long lasting drought period. This was the reason why the future run off 
values were simulated higher. 
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1.  Background 

ILMM-BSE group of activities 2.1-2.4 are designed to perform research work 
packages WP1-WP4 and generate related deliverables. Particularly, Work 
Package WP4 prescribes the (i) Development and evaluation of criteria and  
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standards for implementation of integrated sustainable land-use planning and 
management; (ii) Development of indices and index for assessing land-use 
impacts on delta ecology; (iii) Erosion and desertification risks assessment for 
watersheds; (iv) Development of tools for predictions requi red for decision-
making; (v) Methodologies for qualitative and quantitative accounting of the 
multifunctional effects of land management and development strategies with 
regard to environmental protection, rural development, land u se, landscape, 
tourism, recreation, agriculture and forestry activities; (vi) Assessment of trans-
boundary problems; (vii) Thresholds of sustainability; (vi ii) Guide for the 
development of decision-support systems; (ix) Strategies for public and 
stakeholdersÕ participation in the decision making process; (x) Institutional 
strengthening for land-use planning authorities; (xi) New institutional legislation 
for land-use planning authorities; (xii) Evaluation criteria for Natural Parks, 
Natural Assets, and World Heritage Sites in estuary watersheds; (xiii) 
Development of an integrated framework analysis; (xiv) Impact assessment and 
management tools for sustainable land use; (xv) Development of P-S-R of 
indicators for the use of decision makers. 

Above tasks need to be considered in integrated methodological framework for 
decision-making, while this particular deliverable deals with specific aspect of 
the framework concerned with pressure-state-response (P-R- S) type indicators 
(see (xv)), as well as cumulative indices/index for assessing land-use impacts in 
river catchments and consequently on estuarine and delta ecology (see (ii)). 
These aspects essential would touch base for several aspects of the above listed 
components, such as (i), (v), (vii), (xiii) and (xiv). 

This chapter first provides short introduction into general instrument of 
indicators and cumulative indices in support of the  sustainable development, 
with special emphasis on river basins/catchments/watersheds, c oastal zones, 
river deltas and estuarine systems and ultimately the marine environment of the 
Black Sea. Sets of progress and state of the environment monitoring indicators 
and related cumulative indices are defined for above components, based on and  
similar to European methodologies available for the coastal zones. Examples 
from various case study areas under ILMM-BSE domain are provided illustrating 
proposed approaches, and certain recommendations are prescribed how best to 
replicate these approaches elsewhere in countries and localities of the Black Sea 
region. 

2.  Introduction into Indicators and Indices 

There is a plethora of sources describing various aspects and methodologies 
related to decision making instruments such as indicators and indices/index in 
multiple fields of applications. 
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Various sets of indicators are usually defined to measure specific sym ptomatic 
aspects of certain phenomena of societal importance, so that these 
measurements are representative of wider more complicated range of variable 
affecting or being affected by these phenomena. Rationale here is that due to 
various restrictive factors (mostly related to constraints  of available time, 
resources and expertise) not all needed variables can be measured or inferred 
numerically, therefore a smaller subset of inherently informative key variab les 
are selected as indicators, those substantively representative of the wid er sets 
of variables. 

Indicator variables can not be still reduced to compr ehensible number of 
variables and further weighting and cumulative aggregation is required for 
indicators to be useful for real life decision-making. These constrai ns are largely 
due again to limiting factors such as squeezed timeframe available for decision-
making (time span for decision-making is inherently in short supply in 
democracies, defined at election timeframes), as well as due t o inability of 
human beings to consciously discriminate between too many values derived even 
from selected key variables Ð indicators, moreover that  at the fundamental level 
final decision-making, whenever sufficient information for decision-making is 
available, is performed in three outcomes: positive, negative or Ôin progressÕ. 
This defines the need to introduce indices (or even single index), as a weighted 
scores or otherwise derived combination of calculation s performed over selected 
indicators. 

As mentioned above, there is a large literature devoted to these subjects. For 
practical reasons it is considered more valuable to direct reader to some 
encyclopaedic web resources, rather than diving into rigorous scientific coverage 
of the field. Particularly useful are the following internet resources: 

http://www.eoearth.org/view/article/151714  (Morse 2007). This reference 
provides examples of development indicators and indices  with practical 
explanations of various methodological aspects and providing short description 
of textbook examples such as UNDPÕs the Human Development Index (HDI), 
Corruption Perceptions Index (CPI) of the Transparency International and the 
Environmental Sustainability Index (ESI) of the World Economic Forum. Latter 
can be represented into more informative pressure-state-response (PSR) sub-
components, capable of revealing finer details for both the developing (with 
weaker response indicators) and developed (with stronger pressure and state 
indicators) countries. 

http://www.eoearth.org/view/article/51cbee377896bb431f696317  by Bartelmus 
(2013) explains indicators of sustainable development . Diagram from this 
resource, reproduced below, explains social, economic and environmental 
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triade, allocating various quantification and accounting tools invented for 
informed decision-making, most comprehensive of which is the Drivers-Pressure-
Sate-Response Framework (DPSRF), similar to DPSIR (Drivers-Pressures-States-
Impacts-Responses), regularly applied by the European Environmental Agency 
(EEA) towards the European environment state and outlook reporting (see Figure 
1 below, reproduced from this reference).

Figure 1. Various analytical instruments for measuring sustainable development 
Bartelmus (2013). http://www.eoearth.org/view/article/51cbee377 

896bb431f696317/

Aggregation of indicators into traffic light indices are introduced as well (red 
alert, yellow wait and see, and green o.k.) in this reference. Excellent recent 
example of the county level index for land development pressures for 
conterminous US is provided in Grekousis and Mountrakis, 2015 (see figures 2 and 
3 in this reference), while nice example of direct population opinion sensing 
through cloud sourcing is provided at link http://techpresident.com/news 
/24744/open-survey-data-transition-initiative-helps-interpret-state-new -york-
city

Before entering into our specific cases, it is worth mentioning that the 
availability of the proper Spatial Data Infrastructure (shortly SDI), not 
necessarily comprehensively complete set, covering all potential variables 
needed for the sustainable management of land and water resources, but of 
sufficient coverage and based on sound principles for ultimate integration into 
indicators and indices used for meaningful decision-making purposes, is the 
necessary aspect of these methodologies. Indeed, there are several best practice 



! "#$!

examples of the application of SDI-based workflow into cumulative mapping of 
the environment sustainability indices. Various methods and tools can be used 
for accomplishing such tasks, but three attractive approaches are referred to 
below as an inspiration for combining modern SDI systems into applications for 
deriving spatially explicit sustainability indices and indicators. 

The first good example is the agricultural Land Evaluation and Site Assessment 
tool Enhanced with GIS (ELESA), reported in Lee and Line Bach (2008). The main 
advantage of this approach is the use of the ESRI model builder for automating 
the weighted overlay of baseline SDI / GIS layers in a relatively short 
reassessment time. This makes the approach acceptable for participatory 
planning and decision-making applications because it can be optimized for use 
even during a stakeholder meeting or in the field. Despite its agricultural origin, 
this tool can be adapted for watershed-based applications, a s well as for 
processing coastal management indicators (harmonization of indicator tools 
across river catchment basins and coastal zones is advocated in the paper by 
Lehmann et al. 2009). 

The second approach quoted here was reported by Steadman et al. (2004) and it 
is used by Minerals UK (British Geological Survey) for establishing relationships 
between aggregates and environmental sensitivity indices in the context of 
Strategic Impact Assessment (SIA). The approach is based on composite 
sensitivity mapping of multiple thematic layers, ranging from conservation areas 
and cultural heritage to forestry and agriculture. In this approach, similar to the 
ELESA methodology, polygonal GIS features are converted into grid layers with 
cells assigned a value of 0 or 1. Grid layers are then assigned weighting scores 
based on expert or stakeholder judgements, and the composite grid layer is 
generated and converted into a graduated colour map depicting environmental 
sensitivity. 

The third ecological example is oil spill sensitivity mapping of intertidal areas, 
reported at coastwiki webpage at http://pegasoproject.eu/wiki/Oil_sensitivity , 
based on the system developed by Van Bernem et al. (2007). In this approach 
complex GIS computational framework is exploited to derive the integral values 
of the oil sensitivity calculated by combining sensitivities of benthos and bird 
areas based on their spatial and seasonal variability. For the benthos only  one 
index value is determined while for the birds, the index value depends on the 
breeding and/or migration period. The final sensitivity map is assembled 
seamlessly into GIS system digital map for the utility of Havariekommando 
authorities for contingency preparedness towards oil spills in the sensitive and 
valuable coastal environment of Wadden Sea. More information on the sensitivity 
raster of the German North Sea is available in Van Bernem et al. (2007). 
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As is evident from above descriptions and examples, indicators and cumulative 
indices are used in almost all societal aspects of governance. From ILMM-BSE 
perspective, we are more concerned with environmental sustainability var iables 
with respect to Black Sea estuaries, deltas, catchments draining into and marine 
areas affected by land based sources and riverine inputs, in particular tho se 
related to land cover change as well as pollution loads. Respective concepts are 
therefore introduced and explained below based on three (rather four) example 
cases from four Black Sea countries, considered for such systems as the (i) 
coastal zones (Georgia), (ii) river basins / catchments (Turkey, Ukraine), (iii) 
estuarine (Ukraine) and delta (Bulgaria) and (iv) marine areas (Ukraine). These 
various cases are described in the quoted order subsequently further below in 
this deliverable. 

As a last introductory note, distinction is made betwee n the state of the 
environment and performance indicators, briefly described at 
http://www.eoearth.org/view/article/152625  by Jakobsen (2008) article 
(retrieved from the same web resource) after explaining some further detail 
environmental indicators  (like those defined by the World Economic Forum, 
EEF), while more about this aspect is discussed in th e first presentation below 
concerning the coastal zones. Moreover, the European progress 
markers/indicators tool (particularly as applied in the Black Sea region) is 
appended at the end of this section. It seems fairly straightforward to extend 
the similar tool towards monitoring the implementation progress in upstream 
catchments, recipient estuaries / deltas and marine areas. As integrated 
management principles are almost identical for these environmental domains, 
simple modification of the appended tool is fairly possible by substituting 
concepts of Integrated Coastal zone Management (ICZM) respectively towards 
Integrated River Basin Management (IRBM), Delta and Estuarine Management 
Planning (DEMP) as well as the Marine Spatial Planning (MSP) and/or Integrated 
Maritime Policy (IMP), accompanying these with slightly modified texts where 
found appropriate and needed. Similar to Black Sea CommissionÕs ICZM Advisory 
Group (ICZM AG), Advisory Groups on Control of Pollution from Land Based 
Sources (LBS AG) as well as on the Pollution Monitoring and Assessment (PMA AG) 
could provide regional umbrellas for assessing implementation progress 
governance arrangements with regard to land based sources of pollution and 
their monitoring/assessments. 

3.  Coastal Zone 

Sub-sect outlines the experience of the Black Sea countries with the application 
of European Union (EU) Integrated Coastal Zone Management (ICZM) progress 
markers/indicators and presents the basic instructions used by country 
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representatives to adapt the use of EU ICZM progress indicators to their 
particular needs, while providing some technical explanations and tips in the 
application of this toolset. Then, the sub-section introduces and  describes the 
software instrument developed to simplify data entry a nd modification 
processes. In addition to the ICZM progress indicators, the sub-section applies 
spectrum-type visualisation to coastal issues in order to derive coastal 
sustainability indicators for a small pilot area along the Georgian coast, in Guria 
Region. Recommendations on the further application and use of both 
instruments are made, and certain considerations in building an interface 
between ICZM progress reporting and aggregated mapping of coastal 
sustainability indicators are suggested. Presentation in this sub-section closely 
follows the recent reference Gvilava et. al (2015). Most  relevant provisions are 
utilised hereby, therefore the reader is referred to quoted manuscript to  learn 
further details. 

In May 2002, the European Parliament and the Council approved 
Recommendation 2002/413/CE Concerning the Implementation of Integrated 
Coastal Zone Management (ICZM) in Europe (EC 2002). The major requirement of 
the Recommendation was to outline the steps for member states to develop 
national strategies for ICZM. Given the cross-border nature of many coasta l 
processes, coordination and cooperation with neighbouring countries and in the 
regional seas context were encouraged. It was requested that the experience 
gained in the implementation of ICZM be reported back to the commission within 
45 months. 

To facilitate the implementation of the Recommendation, a European ICZM 
Expert Group was set up, which in turn, recognizing the importance of 
monitoring and benchmarking for sustainable development at the coast, created 
an Indicators and Data Working Group (WG-ID). The WG-ID proposed that 
member states and candidate countries employ two sets of indicat ors (Mart’ et 
al. 2007): 

(i)  ICZM progress indicators Ð indicators that measure the progress of ICZM 
implementation; and  

(ii)  Coastal sustainability indicators Ð a core set of indicators and 
measurements for monitoring sustainable development of coastal 
zones. 

Used together, the two sets were meant to reveal the degree to which ICZM 
implementation can be correlated to more sustainable  coastal development. 
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The national strategies on ICZM, requested by the European Recommendation, 
were the test beds for the application of the ICZM progress and coastal 
sustainability indicators. Within the requested timefra me, dozens of countries 
prepared reports on the implementation of ICZM national strategies, including 
experiences with the use of indicators. 

The Recommendation (EC 2002, Chapter VI.3) requested the European 
Commission to evaluate its implementation. The main sources  of information for 
this evaluation were the first national reports; state-of-the-co ast assessment by 
European Environmental Agency (EEA 2006). The results were documented in the 
formal evaluation report of the European Commission (COM 2007). 

In the evaluation, particular attention was paid to the use of i ndicators by the 
member states in their national strategies and reports, recognizing that 
Ôalthough progress has been achieved towards a common assessment framework 
É a methodology to link the efforts in ICZM to trends in sustainability is still 
lackingÕ. The results of the use of both types of indicators (ICZM progress and 
coastal sustainability) were well documented by the WG-ID (200 6). Their report 
highlights the importance of the cross-correlation of coastal management efforts 
with the outcomes achieved in the sustainable development of  coastal zones. 
Antonidze (2010) also recommends a coherent system of indicators for an 
assessment of the state of Black Sea coastal zones and implementation of ICZM. 

The integration of management progress and sustainability indicators remains 
high on the agenda of the European Commission, particularly in the context of a 
new Directive on Maritime Spatial Planning (MSP 2014) and the application of 
legally binding instruments, such as the Protocol on Integrated Coastal Zone 
Management in the Mediterranean (Protocol 2008). This Protocol (2008), which 
was already ratified by the European Commission, in its Ar ticle 27 calls on 
Parties, including European Community as a signatory and ratifying Party, to 
Ôdefine coastal management indicators, taking into account existing ones and 
cooperate in the use of such indicatorsÕ. 

Evaluating progress in complex disciplines such as ICZM is indeed a challenging 
task. The colour-coded set of indicators proposed a decade ago by the ICZM 
Expert Group of the European Commission (WG-ID 2005; Pickaver et al. 2004) is a 
recognized instrument, used frequently for monitoring the progress made in 
ICZM implementation. An attempt to apply a similar monitoring and reporting 
methodology was conducted in the Black Sea region with support of the 
EuropeAid-funded ECBSea project (Environmental Collaboration for the Black 
Sea), whereby six coastal countries, Bulgaria, Georgia, Romania, Russian 
Federation, Turkey and Ukraine, reported on their ICZM progress under the 
auspices of the Black Sea Commission (BSC). The results were published in the 
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State of the Environment of the Black Sea report (BSC 2008). The Advisory Group 
on the Development of Common Methodologies for ICZM to the Commission on 
the Protection of the Black Sea Against Pollution (ICZM AG for short) has further 
fine-tuned progress reporting to their needs, expanding it to include an indexed 
reference system with the corresponding arguments in textual format to 
underpin upgrading or downgrading colour-coded markers. 

This sub-section also describes the local level effort of introducing spatially 
explicit mapping for measuring those indicators that can be expressed in spatial 
terms by following the approaches suggested in the report of the ICZM Expert 
Group of the European Commission and published by the European Topic Centre 
on Terrestrial Environment (ETC-TE 2004). The illustrative example provided in 
this sub-section is based on the experience of the above mentioned ECBSea 
project in Georgia. 

Preparation of the document entitled the Integrated Plan for Sustainable 
Development of Tskaltsminda Coastal Community (ECBSea 2009) was backed by 
the establishment of a small-scale Geographical Information System (GIS). A 
range of thematic and planning maps produced for this purpose show how the 
land is used today, highlight where the ecologically valuable areas are located, 
and propose different zones for the future by integrating ecological sensitivities 
with economic development agendas and identifying options that would benefit 
both the local people and the coastal environment. These GIS layers allowed to 
test the spatial planning and indicator mapping methodologies developed for BSC 
ICZM AG (Yarmak 2004). 

4.  Application of ICZM Progress Markers in Black Sea Region  

ICZM progress indicators developed for the European Union (EU) context have 
been applied to monitor the progress of ICZM implementation in the Black Sea 
region (Lucius 2008), including in Georgia, as reported by Bakuradze and Gvilava 
(2008). After this initial attempt in 2008, the BSC ICZM AG decided at its annual 
meeting in 2010 to develop a concise user manual, a Guideline for Completing 
ICZM Progress Indicators Ð The Black Sea Region (draft version dated 
2011.10.10). 

This guideline, which is appended to this deliverable, is entirely based on and 
closely follows the approaches suggested by Pickaver et al. (2004) and WG-ID 
(2005), updated to meet the needs of Black Sea coastal countries in completing 
periodic self-assessments. In line with the original methodology tested in 
European countries, the ICZM progress indicator table is grouped into 4 phases 
comprising 31 actions. Any progress in the implementation of ICZM is indicated 
by filling colour-coded marker tables. Moreover, the guideline includes a section 
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with instructions and technical tips on how to fill in the progress indicator table 
and another section containing notes explaining the meaning of the ÔphasesÕ and 
ÔactionsÕ, essentially repeating the provisions, as established at EU level (WG-ID 
2005). 

The guideline itself was proposed to be agreed upon (and amended from time to 
time) by the BSC ICZM AG at its annual meetings, while reporting milestones for 
measuring progress with ICZM indicators were proposed to correspond with 
ministerial meetings or international cooperative actions of Black Sea countries 
within the framework of the Bucharest Convention. The reporting milestones to 
date include the ministerial meetings convened for the adoption of Odessa 
Declaration (1993), signing of the Black Sea Strategic Action Plan of 1996 (BS-SAP 
1996) in Istanbul, adoption of the Sofia Declaration (2002) and signing of the 
updated Black Sea Strategic Action Plan of 2009 (BS-SAP 2009). 

Results of the ICZM progress assessments, covering approximately a 5-year 
period, are to be included in the periodic reports on the imple mentation of the 
BS-SAP prepared by the Black Sea Commission and submitted to the regular 
ministerial meetings. At the same time, operational update of the ICZM progress 
indicators is meant to be performed annually and pre sented at ICZM AG 
meetings. Results of the operational ICZM progress marker assessments should, 
therefore, be reported to the Black Sea Commission on an annual basis as well. 

The progress markers and respective endnoted textual arguments are addressed 
flexibly at four administrative and spatial levels: international, national, sub-
national and local. The international level might include Black Sea regional, EU, 
regional seas or other applicable international scales. The sub-national level 
might include coastal regions, large protected areas or similar units of sub-
national designation as determined by each country. Local level initiatives are to 
be considered in an ad hoc manner as progress is monitored at local level and 
any initiatives at this stage of development are not accounted for on a site-
specific/geographic basis. However, in future, it is envisaged to integrate such 
initiatives with spatially explicit progress indicators. The European 
Nomenclature of Territorial Units for Statistics (NUTS) 1 and for Local 
Administrative Units (LAU) 2 could indeed provide a common backbone for both 
types of indicators. 

It is considered the responsibility of the respectiv e ICZM National Focal Points to 
complete and validate with stakeholders the responses at national, sub-national 
and local levels. Progress at the international level is to be observed and 
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completed by the ICZM AG and endorsed at its annual meetings, reported to the 
BSC annually and to ministerial meetings at least once in 5 years on average. The 
next reporting milestone is a ministerial meeting, anticipated in 2015-2016. 

The guidelines for filling the progress markers appended to this deliverable 
contains full instructions for filling the colour coded progress markers, as well as 
annotated description of all ICZM phases and actions as defined in original 
sources quoted above and sample of the indicator table to fill in word processing 
format. Moreover, software tool was developed to simplify indi cator rating entry 
(see Figure 2). Repository of developed toolset, scientific article describing it, as 
well as demonstration video are available as faceted search  items at the 
following link hosted by European FP7 IASON and EOPower projects at 
http://eopower.grid.unep.ch/drupal_IASON/?q=node/22 . 

5.  Integral indices for coastal sustainability indicator sets 

In addition to progress reporting, the application of spatial indicators is another 
useful approach for assessing progress at all levels of ICZM implementation. 
While progress markers are needed to assess governance efforts, the next logical 
step is to introduce spatially explicit mapping tools for measuring those 
indicators, which can be expressed in spatial terms. 

Indeed, as suggested by ETC-TE (2004), visualisation of the indicators in a 
mapped form is an informative way of presenting information on coastal issues 
and can be used for measuring spatial manifestation of the progress achieved or 
deficiencies encountered in managing coastal environments. With more free and 
open source spatial data and information being made accessible though internet 
data clearinghouses, as well as with the advancement of user-friendly GIS tools, 
it is tempting to explore the possibilities with the development of methodologies 
for spatial colour-coded indicator maps in addition to tabular progress indicator 
sets. 

A simplified combination of the above described methodologies was applied to 
our pilot coastal area, exploiting the GIS dataset generated while preparing the 
Integrated Plan for Sustainable Development of Tskaltsminda Coastal 
Community. The GIS layers available for use included vulnerability zones for 
flora and fauna, habitat types, land use and cadastral layers, as well as 
functional zoning (see maps enclosed with ECBSea 2009). These layers, 
describing the physical environment, as well as the current use and proposed 
management regimes for the area, were first rasterised using a grid conversion 
tool, weighted based on expert judgement and scored by specialists involved in 
GIS data generation. The results were combined into a final layer that was 
interpreted as the indicator for the rate of coasta l development pressures. The  
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adequacy of the end result was validated by expert judgement and by testing 
sensitivity against reasonable values for weights applied to each parameter and 
layer. The process was automated in the model builder  environment; thus, 
reanalysis is easily feasible in case of a need to change the weight factors 
attributed. 

The final step in the calculation and mapping of the results was to establish 
threshold values for the combined indicator, where the  level of land 
ÔdevelopmentÕ could be rated as high, medium or low. Instead of using a 
graduated single colour ramp, traffic light colours were applied to distinguish 
among the levels of development indicator values as red, yellow and green, with 
their obvious qualitative meanings. Built-up areas, such as houses and buildings, 
transportation and other impermeable surfaces and dirt r oads were coloured in 
black and gray, respectively. The overall contrast of the map colours was 
subdued to improve the cartographic appeal of the result. Although there were 
essentially no data available in the water domain, for mere illustration p urposes 
so that adequate graphical interpretation can be achieved for both land and 
water in the coastal zone, again, expert assessments and local anecdotal 
knowledge were used to characterize water quality with relevant indicators in 
cyan (high), blue (medium) and pink (low) colours (indicating water quality). An 
excellent example of rigorous treatment of various water quality indices 
integrated into traffic lightÐvisualized pressure indicator for the water d omain of 
the coastal zone can be found in Konovalov et al. (201 3). 

The final result of spatial indicator mapping for the Tskaltsminda coastal area in 
Guria Region of Georgia is shown in figure 3. The total areas occupied by each 
threshold value, which can easily be calculated with GIS, could be treated as 
quantitative indicators, which can be monitored repetitively in time to 
characterise the spatial development pressures at play in the given coastal area 
(Arobelidze 2010, personal communication). Despite the fact that only a limited 
number of threshold values were used to codify the pressure indicators (just 
three coding colours used for each environmental, land and water, domains, plus 
built-up), the approach seems fairly compatible with experience from mire 
ecology, for instance, whereby these very complex ecosystems are satisfactorily 
classified in only a limited number of subdivision typologies (see quote from 
Joosten 1998). 

6.  Discussion 

The application of progress indicators using software tool briefly described 
above is simple and robust for interactive use by ICZM practitio ners even in the 
presence of stakeholder forums invited for scrutinising and v alidating the 
progress ratings. The toolset is believed to be of quite a generic nature for 
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application not only in the EU and Black Sea context, but to any regional sea, 
with potential even for replication from ICZM into other policy contexts such as 
MSP and Integrated River Basin Management (IRBM), see further below. Apart 
from data entry, the executable provides the user with much flexibility such as 
the option to edit the texts defining the ICZM progress indicators, if so desired, 
as well as the possibility to attach the visual identity attributes such as logos of 
the international, national, regional or local authorities wishing to apply the 
tool. Editable attributes include entries to names of the regional sea, country, 
sub-national and local coastal administrations, as well as entries o f their 
preferred reporting milestones. A user can directly manipulate records in the 
Microsoft Access database, while outputs can be generated in Microsoft Excel or 
Adobe Portable Document Format for reporting the results. Both the executable 
and its source code are shared openly, so that advanced users can adapt the t ool 
to their particular needs and circumstances. 

The application of the spatial indicator tools discussed i n this sub-section was 
found to be feasible for implementation in the Georgian and Black Sea context, 
acting as a useful instrument for measuring development pressures both 
qualitatively and quantitatively. The spatial planning and indicator mapping 
methodologies were thus applied to implement the approaches advocated for 
the Advisory Group to the Black Sea Commission on the Development of Common 
Methodologies for ICZM (Yarmak 2004). 

Exploring, refining and further developing the inherent methods for connecting 
the ICZM progress markers (to monitor policy and management efforts) with 
spatially aggregated indices and indicators for monitoring ICZM efforts and 
actual outcomes for the state of the coast could prove invaluable for European 
and regional seas in the light of the need for monitoring progress with the recent 
entry into force of legally binding instruments such as the Protocol on Integrated 
Coastal Zone Management in the Mediterranean (http://www.pap-
thecoastcentre.org/razno/PROTOCOL ENG IN FINAL FORMAT.pdf). Another 
purpose would be to watch progress in the context of the newly adopted 
Directive (MSP 2014), concerned with many countries and seas, including the 
Black Sea region. 

Therefore, further work is indeed recommended to include t he development and 
deployment of web-based SDI tools with capabilities for nested visualisation of 
ICZM progress markers at all levels of implementation (international, national, 
regional and local) and tight integration with coastal statistical datasets. This 
would facilitate mapping of the state of the coastal zones at both large- and 
small-scale resolutions, aggregated at the end into the colour-coded summary 
spatial indicators ranging in size from national and sub-national to finest-area 
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local units of administration and governance. Obviously, there can be many 
possibilities for integrating and aggregating management progress markers and 
sustainability indicators at various scales and levels of governance and 
administration. Furthermore, the results would depend largely on the allocation 
of weights, scores and indices, as well as cross-correlating state of the coast 
indexes with management progress indicators. However, modern spatial data 
processing infrastructure can in principle cope with recalculating and 
reinterpreting current and past ratings as more knowledge and experience 
becomes available to stakeholders. This can be achieved witho ut the need to 
introduce changes into the underlying datasets. The process is ultimately related 
to human intervention and interpretation of governance outcomes rather than 
challenges of a technical nature, but good technical instrumentation can indeed 
be of help to practitioners. 

Similarly, there seems no technical constraint for seamlessly extrapolating the 
spectrum colour coding of coastal sustainability indicators seaward (into marine 
and maritime domain) and landward (upstream into river basins and 
catchments). Actually, there are excellent application examples of Cumulative 
Impact Mapping for the Western Mediterranean sub-region 
(http://pegasosdi.uab.es/geoportal/index.php/atlas-pegaso-regional-
products/atlas-cumulative-impact-mapping ). The methods used to this end are 
elaborated in Micheli et al. (2013). In fact, a simplistic argument in support of 
such an extension of the tool is the theoretical possibility of defining a coastal 
zone in its widest ecosystem-based interpretation (i.e., including full marine and 
catchment areas into the coastal zone). 

Summarizing this sub-section, the progress indicators elaborated in the EU 
context were applied for monitoring ICZM implementation progress in the Black 
Sea region, including Georgia. This instrument was further fine-tuned as a  
monitoring tool for the Black Sea countries by incorporating the listing of short 
explanatory notes to index each change with time in the status of progress 
markers. Specific software tool was developed to automate and simplify entry, 
manipulation and reporting of the data. In line with the original methodology, 
this tool can be applied easily for use at the internatio nal, national, sub-national 
and local levels. Progress marker tool can effortlessly be extended into fields of 
MSP and IRBM as well. In addition, the potential for connecting progress 
reporting with spatially explicit indicators that measure sustainability outcomes 
through application of ICZM at the local level was explored on an example of 
small coastal community in Guria Region of Georgia. 



""
#



"#
$



"#
$



!"#$!

1 Black Sea Strategic Action Plan (1996) signed with some provisions for ICZM. 
1 ICZM Regional Activity Centre (RAC) established in Krasnodar, RU. 
1 ICZM National Focal Points designated in each Black Sea country. 
1 Regional ICZM Advisory Group to the Black Sea Commission established since 1996 and meets 
regularly. 
1 Countries prepared National ICZM Reports in 1996. 
1 National ICZM Policies and Strategies documents prepared by countries and Regional ICZM 
Strategy by RAC. 
1 Some funding in support of regional ICZM efforts p rovided by EU and UNDP/GEF. 
1 Annual national reports are being prepared for the  Black Sea Commission. ICZM progress 
indicator tool was adopted as well and regular national reporting initiated . 
1 Updated Black Sea Strategic Action Plan (2009) with certain provisions for ICZM signed by all 
countries. 
1 ICZM Regional Activity Centre ceased functioning i n RU. 
1 Regional and national ICZM policies and strategies implemented with limited scope. 
1 Guidelines for marine protected areas produced for  the Black Sea with EC EuropeAid ECBSea 
project support. 
1 Pilot Projects implemented in RU (2003), UA (2003) , TR (2006) and GE (2009). 
1 EU funded ECBSea project ICZM component provides certain minor resources for pilot activities. 
1 EC funded FP7 Pegaso Project provides certain resou rces for ICZM in the Black Sea region.  
1 National ICZM Stock-Taking questionnaires filled wi thin EC FP7 Pegaso Project, regional 
synthesis is ongoing.  
1 EC funded FP7 Pegaso Project provides resources for  Black Sea CASES in Sevastopol Bay 
(UA), Danube Delta (RO) and Guria Region (GE).  
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1.  Introduction 

Cost-Benefit analysis (CBA) is a method that takes cost and benefit into account 
in ranking economically different project or policy options (Bo adway, 2006). It 
has emerged in the area of welfare economics. In the social point of view, it 
aims to answer the questions about the benefits of any Pro ject.  

The origin of this analysis goes back to 1930. This method has been used as a 
tool for evaluating public sector projects carried out in public interest at that 
time. Cost-benefit analysis examples were first seen in the US, which was used 
to compare estimated costs of the flood control projects. In the 1950s, practical 
instructions on how to apply the CBA was published (Ja mes and Francisco, 2015).  
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Today, it is used to asses most of the public projects and  policies. However, it is 
used as an instrument in the analysis of investment project, particularly in the 
assessment of welfare change, as the need of EU cohesion policy. The purpose of 
the method is to distribute resources effectively (Europea n Commission, 2014). 
When and why the CBA is employed may be explained as follow: First, the CBA is 
a model of rational thinking about gains and losses over political decisions. 
Second, the CBA has the capacity to determine the optimal scale which 
maximizes net benefits of any policy. It offers list of projects and/or policy lev el 
alternatives for decision makers. Thirdly, the CBA includes the time i n project 
evaluation. Thus, gains and losses that may be encountered in the future are 
addressed. Fourth, the CBA is an analysis that takes the individualsÕ choices into 
consideration (Pearce et al., 2006; Holland, 2012). 

In the classic cost-benefit analysis, in general, it is considered that various 
projects are independent of each other. However, this assu mption is invalid 
when the projects benefits or destruct the natural enviro nment. More 
importantly, economic aspects, timing and consequences of the project should 
be optimised since the natural resources could be used only  once for a particular 
purpose. In some cases, a loss of the natural environm ent is considered not 
recovered. This consideration is valid for the case that the polluted environment 
is cleaned and can not be return to the previous sta te (Inan, 2015).  

Socio-economic benefits provided by the project should be assessed as much as 
possible in the preparation of cost/benefit analysis of t he prepared projectÕs 
activities. The time value of money is utilized in the calculation of benefits and 
costs. 

2.  Application of Cost-Benefit Analysis 

The cost-benefit analysis has three steps: first, listing the costs and benefits of 
the project or policy; second, determination of their mo netary value, and third, 
ranking and then choosing the most suitable project considering the total net 
costs and benefits (Kuleyin, 2011) (Figure 1). 

The basic steps of cost-benefits analysis for any project or policy are as follows 
(Rus, 2010). 

Identification and listing alternative projects:  The objectives and alternatives 
of a project should be clearly identified before the evalu ation process. Here, the 
principle target is to analyse the alternatives that will serve the same purpose as 
well. Feedbacks from the experienced people and institution become very 
useful. 
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Figure 1. Steps of the cost and benefits analysis 

Determination of the costs and benefits:  Having defined the scope of the 
project, costs and benefits to occur should be determined. Costs  and benefits 
are listed according to their types.  

The benefits and costs of the project may be categorised as direct-indirect, real-
monetary and monetary and non-monetary (Ergen, 2008). The direct benefits are 
directly related to the existence and outcomes of the project whereas the direct 
cost are the expenditures during and after the application of the Project 
(Bulutoglu, 2003). The indirect benefits are the external outcomes generated by 
the goods or services produced by the project. In the external benefits, people 
generated this outcomes are not needed to use these goods and services. 
Indirect costs are the external losses paid to the economy by the project 
(Kuleyin, 2011). Real benefits are defined as the benefits provided by the 
project for the end users while the real cost reflects the alt ernative resources 
costs. Monetary benefits refer to the financial impact of  the project on the other 
economical units. Rise in the revenue due the increase in the production  is 
defined as real benefit on the other hand rise in the value of land depending on 
the production increase is defined as the monetary benef it (Ata•, 2003). 
Monetary costs are the costs that arise as a result of changes in the structure of 
relative prices in the economy due to the Project (Bati rel, 1982).    

Financial and economic analysis 

Comparison of the present value with the base case 

Estimation of net present value and testing 

Discounting 

Measuring the costs and benefits 

Determination of the costs and benefits 

Identification and listing alternative projects 
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The measure in the distinction between tangible and intangible cost is whether 
the costs are measured or not. Particularly in public i nvestment projects, some 
costs may not be measured types but it may cost on society (Erg en, 2008). 
Similarly, the benefits of the project may be categorises as monetary and non-
monetary. The costs of public investment project include personnel, investment 
(construction, material supply, etc.), equipment, general expenditures, negative 
externalities, (water and noise pollution, etc.). On the other hand , they provide 
benefits of reducing the loss of biodiversity, decreasing the health protection 
costs, decreasing the environmental emissions, improving the water quality and 
providing better sight view (CEEU, 2012). 

Measuring the costs and benefits:  Benefits of the Project can be measured by 
Òwillingness to payÓ.  In this stage, monetary value of benefits and costs are 
determined. The direct impact of the project can be measured by observing the 
behaviour of people in the market in monetary terms. The indirect effects can 
be investigated by non-market valuation methods (contingent valuation, 
production function, etc.).  

The market or adjusted prices (shadow prices) methods ar e used to measure the 
cost and benefits (Kuleyin, 2011).   

Market price reflects the voluntary willingness to pay for any economic goods 
preferred by people. Problems of valuation may be partly lessened by using 
market price in the measurement of cost and benefits.  

The maximum price that a business should be willing to pay for one additional 
unit of some type of resource. This definition relates to the perceived benefit 
that management believes it can obtain from the additional unit. Thus, if the 
result of keeping the production line running longer (the shadow price) exceeds 
the cost required to run the line, management should do so (CEEU, 2012).  

Comparison of the present value with the base case (accu mulation of the 
costs and benefits created during the lifelong of a project):  The costs and 
benefits created during the lifelong of a project occur in different time of  
frames. The benefits created may be more valuable in a short time or the  costs 
created may decrease in times. Therefore, all costs and benefi ts should be 
discounted in a way that reflects the present value (Rus, 2010) . Discount process 
is an important step in the evaluation of projects for which it takes into account 
the time value of money. As a measure of the time value of money, an interest 
rate is also applied to estimate the current value of the cost and benefits 
occurred at different time frames. This interest rate is  defined as discount rate 
(GšrgŸn,1972, Inan, 2000). Discount rate is used to transform the future value to 
the present value (Hanley et al., 2001). Discount rate sho uld be carefully chosen 
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since it affects not only the results of costs and benefi ts but also policy and 
proposals alternative to the project (EPA, 2010). 

The preferred discount rate may be sufficient for the rate able costs and benefits 
determined by market prices. However, the social discount rate should b e 
preferred to estimate benefits and costs of social benefits .  

Interpretation of results and decision criteria (test of net  present value):  The 
principle objective of cost-benefit analysis is to make preference among the 
policies and projects (Hanley and Spash, 1993). An investment project is decid ed 
comparing the net present value of costs and benefits. To do this, the ratio 
between net present value of costs and Net Present Value  (NPV) of benefits. NPV 
is expressed as sum of the discounted cash flow during the life of  the project. 
This criterion simply tests whether the sum of discounted costs exceeds sum of 
discounted benefits (CEEU, 2012) as: 

!"# ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

!

! ! !

 

Where; 

Bt : benefit at t time, 

Ct: cost at t time, 

r: discount rate. 

 

For a project to be acceptable, NPV should be positive , which means it is an 
option producing significant net benefits. The project producing the highest NPV 
value is preferred among other alternatives (James and Francisco, 2015).  

Comparison of the base case with post project implementatio n case: Base 
case refers to the stage that the project has not been implemented yet. In the 
cost benefit analysis, the produced profit is valued comparing the base case and 
post project implementation case. 

Financial Feasibility and Economic Return: Financial analysis investigate the 
cost and benefits of the project for the firm while economic  analysis investigates 
the cost and benefit for the whole society. Financial analys is uses market prices 
to control the sustainability of project and the investment whereas economic 
analysis uses economic prices converted from market prices.  
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While some projects or policies produce social benefits exceeding social costs, 
they may lead negative financial results. But the financial and economic analysis 
should be considered to be complementary. If the proj ect is not financially 
sustainable, it will not have sufficient financial res ources for operation and 
maintenance. In general, any investment project cycle should be examined as 
shown in Figure 2.

Figure 2. Cost benefit analysis Project cycle (Holland, 2012)

3. Cost-Effectiveness Methodologies

Cost-Effectiveness analysis (CEA) is used to compare costs of alternatives to 
realise specific objectives targeted. The lowest cost is chosen considering the 
direct and indirect costs of each alternative. This analys is is not within the scope 
of CBA (Mishan and Quah, 2007) and in CEA, the monetary measurement of the 
created benefits is not achieved as in CBA. CEA is usually applied for the cases 
that monetary value of the benefits cannot be estimated due to  time, 
information and research resources limitations. Expected benefits of the 
alternatives, purposes of policy, indicators, and standards are defined as  
performance target in CEA (James and Francisco, 2015).

CEA is used as a measure for effectiveness and examines monetary value of cost 
for the alternative projects. Unit effectiveness, defined  as the ratio of total cost 
to the effectiveness on the unit, is an effective tool used f or project preferences
(Cellini and Kee, 2010). In the preference, processes such as linear programming 
and simulation models can be applied (James and Francisco, 2015).
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CEA is carried out by different stages as in CBA (Cellini & Kee, 2010) as shown 
below: 

¥ Determining the general framework 

¥ Deciding the costs and benefits to be obtained 

¥ Classifying these costs and benefits 

¥ Determining the monetary value of costs 

¥ Determining the effectiveness of the aforementioned benefits unit 

¥ Discounting of the cost to the present value 

¥ Calculating cost-effectiveness ratio 

¥ Sensitivity analysis 

4.  Conclusions 

With CBA whether the public and private sector investment resources are used 
effectively is decided (Ergen, 2008). 

CBA is mostly used to evaluate water resources development, electrical energy 
generation, flood control, drinking water resources improvement, crop irrigation 
projects covering number of different external benefits eliminating foreign 
energy dependency. In addition, application of CBA and CEA to land use and 
urban planning projects and their implementation for public interest are of 
particular importance (Bulutoglu, 2003). 

Ergene River Basin is a prominent area for both agriculture and industry with its 
fertile arable plains, rich surface and underground water resources. It also 
connects Europe and Turkey through transportation network (railway and 
highway), offering significant opportunities to the industry. 

In the industrial sector, an important part of indus trial enterprises comprises of 
agricultural enterprises. Especially the food and textile industries are spread 
throughout the basin. Timely and smooth marketing of the products affect the 
sustainability of agricultural enterprises in a positive way. Proximity to markets 
like the EU and Istanbul is an important advantage in the region. 

Ineffective use of water resources in the basin is among the major problems of 
Ergene River Basin. Population rise, misuse of land resources, land use change, 
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industrialisation, intensive use of agrochemicals and unsystematic urbanisation 
increase the pressure on water resources.  

For these reasons, investment projects are needed to dev elop, protect and 
effective use of natural resources, particularly land and water.  

Ergene River Basin is negative externalities intensive region. Therefore, social 
benefits and costs should also be carefully taken into con sideration in 
determining the cost and benefits of the investment in the basin  

CBA and CEA are significant components in the preference of alternative Project 
proposals to protect and develop natural resources, prevent misuse o f land and 
water resources and pollution. 
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1.  Introduction to Strategies for Public and StakeholdersÕ Participation in the 
decision making process 

Participation is an interactive and co-operative process of analysing, planning and 
decision-making in which all relevant groups and organisations Ð stakeholders -take 
part. It is a process "...which allows all participants to f ormulate their interests and 
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objectives in a dialogue, which leads to decisions and activities in harmony with 
each other, whereby the aims and interests of other participating groups are taken 
into account as far as possible.." (GTZ/Rauch, 1993, p. 16; Wehrmann, 2010). 

The objective of public and stakeholdersÕ participation i s to increase the planning 
competence, the self-responsibility and organisational capacity of disadvantaged 
target groups. The entry point for this approach is the fact that conventional (top-
down) planning and implementation approaches have had very little succes s. 
Existing shortcomings should be balanced out by a more intensive dialogue and an 
improved co-ordination. This also requires a change in thinking of the project 
collaborators, government services and participating NGOs, i.e. changes in the 
conception of their position and their role in the partici pation process. A 
precondition for realistic planning is the clarity about the roles of the different 
participants related to the use of land resources, about their social positions, ranks 
and interests. A detailed analysis of these conditions identi fies competitive 
relationships, the potential for conflicts and common  interests. This can open ways 
to planning based on consensus. A conflicts solving strategy is also respecting 
different perspectives. The explanation of the tools for participatory planning will 
be restricted here to the basic principles and to the di versity of the approaches. 
When using participatory planning methods as well as selecting institutionalised 
forms of participation, one aspect has to be focussed on: the part icipants should 
learn together especially when target groups and government authorities 
collaborate (Wehrmann, 2010). 

Why the expected results of planning in natural resources management, including 
land use, have not produced good results are listed by Wehrmann (2010), hhich is 
considered true also for Ergene River Basin:  

¥ The unsuitability of top-down planning approaches and the related 
deprivation of the right of decision of local people due to a paternalistic 
approach to development; 

¥ the lack of communication and co-ordination between secto rial authorities 
regarding to the sustainable use of land and other natural resources; 

¥ the low level of competence and capacity of government authorities at local 
level; 
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¥ closely related to this are the deficiencies of the government in 
legitimisation planning and the increasing distrust between population and 
authorities; 

¥ the fact that the traditional power structure is (under certa in circumstances) 
being questioned;  

¥ experiences and methods related to conflicts in land use planning are still 
relatively recent; 

¥ controversial rights of use of natural resources. 

 

2.  Strategies for Public and StakeholdersÕ Participation in the Decision Making 
Process 

The objective of public and stakeholdersÕ participation for  decision support system 
is to enhance the decision support system competence , the self-responsibility and 
organisational capacity of target groups. The strategy for public and stakeholdersÕ 
participation for decision support system should cover: id entifying stakeholders, 
getting stakeholders participation, developing the capacity of stakeholders, 
coordinating of the stakeholders/establishing stakeholders advisory group and 
ensuring legislative situation competence. 

!dentifying stakeholders for Decision Support System 

The target stakeholders in decision support system for land use planning are land 
use planners, researchers, NGOs and media. Land use planners includes central and 
local authorities of Municipalities and Ministries: Minist ry of Food, Agriculture and 
Livestock, Ministry of Environment and Urbanization and Min istry of Forestry and 
Water Affairs. Researchers are University staffs, Research InstitutesÕ 
representatives and postgraduate students working on natural resources 
management. 

Getting Stakeholders Participation 

There are many ways to involve stakeholders, both formally  and informally. 
Stakeholder involvement depends on the mandate of the basin organisation and 
stakeholders. No regulation is available for the involvement of stakeholders now in 
the case of Land use management in Turkey. Regulation applied for ÒEuropean 



 360 

Water Framework Directive: stakeholder consultationÓ may be a good example 
for this . Ò..One of the objectives of the European Water Framework Directive (WFD) 
is to make water policy more transparent through the active participation of all 
stakeholders. According to article 14, Member States must "encourage the active 
involvement of all interested parties in the implement ation of [the] Directive, in 
particular in the production, review and updating of the river basin management 
plans. The Directive calls on Member States to ensure that for each river basin 
district, they publish and make available for comments from th e public" the 
timetable and work programme, the identification of the main water issues in the 
district, and the draft river basin management planÉÓ(More information at: 
http://europa.eu/scadplus/leg/en/lvb/l28002b.htm , 
http://ec.europa.eu/environment/water/water-framework/index_en.html , GWP 
and INBO, 2009 available at: http://www.inbo-news.org/IMG/pdf/GWP-
INBOHandbookForIWRMinBasins.pdf). 

Developing the Capacity of Stakeholders 

StakeholdersÕ capacity should be developed by regular training program, workshop 
and similar activities on land use management and decision support system. Within 
the ILMM-BSE project, the realized 6 two-day Training Programs and 8 Press 
Conference and Public Hearings are considered to contribute significantly to build 
capacity in land use management (Table 1). 

Coordinating of the Stakeholders/Establishing Stakeholders Advisory Group 

An independent group, such as a stakeholder advisory group that advises on key 
basin management issues, can make basin management more effective. Stakeholder 
advisory groups are government-private sector-community groups made up of 
representatives of basin landowners, relevant state government agencies, local 
government councils, local water supply authorities and other utilities, economic 
sectors such as agriculture and energy, and other groups with an interest in land 
and water management (GWP and INBO, 2009 available at: http://www.inbo-
news.org/IMG/pdf/GWP-INBOHandbookForIWRMinBasins.pdf). Within this advisory 
Group, a ÒDecision Support System TeamÓ made up of researchers and 
representatives of land use planning authorities may be designed. The role of this 
team is to coordinate the stakeholder for decision support system and organise 
workshop, training programs, etc.  
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Public and stakeholdersÕ involvement and all such activities should be defined in 
and compatible with the legislative arrangements.  

3.  Institutional Strengthening for Land-Use Planning Authorities 

The success of land use planning depends on the capacities of all actors, 
particularly of the lead agency responsible for land use planning and those 
institutions and groups taking over the responsibilities for implementing the plan. 
The responsibilities for planning, implementation, financial and administrative 
handling can be concentrated in one organization (e.g. the planning agency if in 
place) or split amongst two or three different organizations. As a general rule, the 
integration into existing public institutions having the official mandate for land use 
planning Ð no matter how weak they may be Ð should always have priority over the 
creation of new separate structures. The latter should o nly be considered in 
exceptional situations and as a temporary solution (Wehrmann, 2010)   

The institutional strengthening for land use planning authorities are evaluated here 
into three parts: capacity for planning, capacity for implementation and capacity 
development as given in (Wehrmann, 2010). 

Institutional Capacity for Land Use Planning 

Many planning agencies as any other public agencies suffer from certain 
deficiencies such as lack of coordination, insufficiently qualified staff, frequent 
staff changes, imbalance between assignments accepted and available capacities 
and orientation towards execution rather than planning. In addition, the 
hierarchical structures often contribute to paralyzing the initiatives  of the technical 
personnel. Hence, capacity development and institutiona l development are key for 
the introduction of land use planning in most developi ng countries (Amler et al., 
1999 and Wehrmann, 2010), which is the case for Turkey as well. 

Planning is not an end in itself and cannot be reduced to an administrative process. 
Most common motives for planning are of economic nature. Planning is an 
investment and is therefore carried out in order to  achieve additional economic 
revenue. One of the aims of land use planning is to achieve an improvement in the 
economic viability in the planning region.  If a project intervenes in the field  of 
LUP, it must answer the questions "How?, With whom?, For whom?, At what 
planning level?, Who is the partner?, and What agency is to be supported?" (Amler 
et al., 1999). 
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Planning institution must meet the following minimum requirements to ensure long-
term sustainability of land use planning (Amler et al., 19 99 and Wehrmann, 2010) 

¥ qualified personnel and equipment; 

¥ motivated and technically competent extension personnel; 

¥ long-term financial security. 

Institutions such as municipalities in regions are often not equipped to deal 
comprehensively with regional land use planning. It is important to strengthen 
institutional capacity through training programs and sharing of technology and 
methods. A process for multi-jurisdictional planning may be established to 
coordinate work throughout the region or across multiple municipalities. There are 
economies of scale involved, and overall planning costs may be reduced if methods 
and modelling as well as human and technical resources can be shared amongst 
municipalities ( http://www.ealt.ca/media/uploads/Sustainable_land_use_planning 
_AUMA.pdf . 

Institutional Capacity for Implementation 

The plan should be implemented by already existing institutions. The responsibility 
for implementation of specific measures depends on the sec tor concerned as well 
as on the size of the measure (financial volume) and the financial sour ces involved. 
If the implementation is linked to extensive financial means, there is a considerable 
organizational and administrative process involved. This additional task cannot be 
accomplished as a side line by one of the participating organizations. The 
organization in charge of the completion of investments must make additional 
capacities available. Training and further education might be necessary in order to 
improve the capacity and motivation of the implementing organization. In an ideal 
scenario, an existing municipal or regional body takes on the leading function in 
plan implementation, sets up appropriate coordination mechanisms (steering 
committee, regional development council), delegates the implementation of 
specific measures (through contracting etc.) and monitors implementation (e.g. 
supervises the conclusion of contracts with private compani es or individuals). If 
there is no suitable institution already in place, one of the participating 
organizations must take on these assignments. Usually, this has to be a public 
authority. If this is not likely, a new organization has to be created which is, 
however, temporary in nature. Nevertheless, it should have the necessary 
organizational, material, financial and personnel capacities. Irrespect ive of which 
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option is finally selected, all participants must together establish functions, 
responsibilities, planning systems, coordination systems, monitoring/control 
systems, and tools and mechanisms of sanction (Amler et a l., 1999 and Wehrmann, 
20109). 

The mandate to carry out minor (pilot) measures can in s ome cases be transferred 
to civil society (self-help groups, cooperatives, farmersÕ organizations or local 
NGOs). It is also possible that private sector companies or i ndividual consultants 
take over this part. With increasing investments and technical complexity, it makes 
sense to contract specialized private companies. Government s or private 
implementation organizations will then concentrate on the supervision and 
monitoring of the process. The technical and administrative requirements of the 
responsible organizations carrying out individual measures of the land use plan 
vary. This makes it necessary to use appropriate tools to examine the qualifications 
of individual organizations and to ensure the most efficient cooperation possible. 
These instruments are applied by the lead agency. The interdepe ndencies and 
recommendations for financial and institutional proces sing of planning and 
implementation are summarized in the table below. It  shows how broad the range is 
with respect to implementing organizations, mechanisms of implementation, 
financial sources and institutional requirements. Each  individual case requires 
functioning mechanisms of coordination and checking. Most of these mechanisms as 
well as the responsible institutions cannot be expected to be in place but need to 
be developed or at least strengthened during the planning and implementation 
process. One approach to do so that has been proven to be successful in Laos and 
Cambodia is the joint development of a land use planning manual. Prepared by all 
stakeholders under the guidance of international experts, the process helps 
clarifying open questions, improves mutual understanding and trust and creates the 
necessary forms of cooperation. Such a process requires some time Ð generally one 
to two years (Amler et al., 1999 and Wehrmann, 20109). 

Capacity Development for Planning, Implementing and Monitoring 

Capacity development for successful land use planning implies improvements in a 
vast number of institutions as well as increased knowledge, new skills and changes 
in attitudes in an even bigger number of individuals (Amler et al., 1999). Capacity 
development and adopting new technologies is also imperative for monitoring as 
well.  
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1.  Integrated Land Use Planning: Definition Functions and Principles 

Land represents an important resource for the econo mic life of a majority of people 
in the world. The way people handle and use land reso urces impacts their social 
and economic well-being as well as the sustained quality of land resources. Land 
use planning is also integral to water resources development and management for 
agriculture, industry, drinking water, power generation, etc.  
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Land has many functions (ESCAP, 1994): 

The production function:  It is the basis for many life support systems, through the 
production of biomass that provides food, fodder, fibre, fuel,  timber and other 
biotic materials for human use, either directly or through animal husbandry 
including aquaculture and inland and coastal fishery. 

The biotic environmental function:  Land is the basis of terrestrial biodiversity by 
providing the biological habitats and gene reserves for plants, animals and micro-
organisms, above and below ground. 

The climate regulative function:  Land and its use are a source and sink of 
greenhouse gases and form a co-determinant of the global energy balance - 
reflection, absorption and transformation of radiative energy of the sun, and of the 
global hydrological cycle. 

The hydrologic function:  Land regulates the storage and flow of surface and 
groundwater resources, and influences their quality. 

The storage function:   Land is a storehouse of raw materials and mineral s for 
human use.  

The waste and pollution control function:  Land has a receptive, filtering, 
buffering and transforming function of hazardous compounds. 

The living space function:  Land provides the physical basis for human settlem ents, 
industrial plants and social activities such as sports and  recreation. 

The archive or heritage function:  Land is a medium to store and protect the 
evidence of the cultural history of mankind, and a source of information on past 
climatic conditions and past land uses. 

The connective space function : Land provides space for the transport of people, 
inputs and produce, and for the movement of plants and a nimals between discrete 
areas of natural ecosystems. 

The suitability of the land for these functions varies greatly over the world. 
Landscape units, as natural resources units, have a dynamism of their own, but 
human influences affect this dynamism to a great extent, in space and time.  
Human-induced land degradation has taken place all through history (FAO/UNEP, 
1999). 
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The rate of land degradation may continue unabated or even increase under 
conditions of any human-induced global climatic changes, but this cannot be 
automatically assumed. Land degradation can be controlled, redressed or even 
reversed if the land is used wisely, if all the function s of the land are taken into 
account, and if short-term vested interests of privileged groups are replaced by 
long-term enlightened interests of all segments of human kind, globally, nationally 
and locally (FAO/UNEP, 1999). 

The integrated approach to the planning and management of land resources has 
been identified as a separate programme area of UNCED's Agenda 21 (UNCED, 
1993). 

An integrated approach to planning the use and management of land resources 
entails the involvement of all stakeholders in the process of decision making on the 
future of the land, and the identification and evaluation  of all biophysical and 
socio-economic attributes of land units. This requires the identificat ion and 
establishment of a use or non-use of each land unit that is technically appr opriate, 
economically viable, socially acceptable and environmenta lly non-degrading 
(FAO/UNEP, 1999). 

Based on the definition and the objective presented above, land use planning 
should be based on the following principles (GTZ 1995, LUPO 2003a, NID/MLR 2009, 
Amler, 1999; Wehrmann, 2010): 

¥ Land use planning aims at sustainability balancing social, economic and 
environmental 

¥ needs; 

¥ Land use planning results in a legally binding land use plan and/or legally 
binding land use rules. Formal recognition of the land use plan or land use 
rules is crucial for its implementation. Otherwise, key players such as sector 
ministries or private investors do not respect them; 

¥ Land use planning is integrated into state institutions having the official 
mandate for inter-sector planning. This can be realized in different ways. 
The planning can be initiated and facilitated by a local administ rative body. 
The planning can also be done by local or traditional chiefs and later 
formalized through the signing by a regional or national officer. In the later 
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case, these higher level officers need, however, be involved from an early 
stage on; 

¥ Land use planning is a dialogue. A central part of any land use planning is 
the initialization of a communication process that a llows all stakeholders to 
express their interests and enables them to agree on future land uses that 
respect all positions in a fair and adequate way; 

¥ Land use planning is an all inclusive process. This requires that all 
stakeholder groups are represented: local direct and indirect users, public 
authorities, private investors, NGOs and CBOs. Depending on the level on 
which land use planning is done, stakeholdersÕ participation can be direct or  
indirect; 

¥ Land use planning is based on stakeholder differentiation and gender 
sensitivity. 

¥ To identify all relevant stakeholders, a gender differentiated analysis of all 
actors should be done in advance; 

¥ Land use planning promotes civic engagement. The population should 
actively participate in the land use planning. The results of planning and the 
implementation of measures can only be sustainable if pl ans are made with 
and by the people, not behind or even against them. Planning is, therefore, 
not just a matter for experts, but should be carried out together with those 
affected by it; 

¥ Land use planning is realistic and oriented to local conditions. Not only has 
the content of a land use planning to be adapted to local conditions. The 
methods too have to fit the technical, economic and organizational 
capacities of the local population as well as administration; 

¥ Land use planning is based on a ÒlightÓ methodology avoiding unnecessary 
data collection resulting in Òdata graveyardsÓ; 

¥ Land use planning in terms of methodology and content differs e.g. in 
scale, specificity, form of participation (direct vs. indirect), and technology 
at village, municipal and regional level; 
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¥ Land use planning considers and valorises local knowledge. Rural societies 
or groups often possess a complex autochthonous knowledge of their natural 
environment. They can contribute valuable information and sho uld, 
therefore, be mobilized during the land use planning; 

¥ Land use planning takes into account traditional strategies for solving 
problems and conflicts. Traditional rural societies have their own way of 
approaching problems and settling conflicts concerning land use. In the 
process of land use planning, such mechanisms have to be recognized, 
understood and taken into account; 

¥ Land use planning follows the idea of subsidiarity, i.e. all functions from 
planning to decision-making, implementation and monitoring are assigned to 
the lowest appropriate level of government in order to be responsive to the 
needs of citizens and to ensure effective control from below; 

¥ Land use planning integrates bottom-up aspects with top-down aspects 
(Òvertical integrationÓ). Land use planning needs to combine local needs 
and interests with provisions made by higher levels. This can only be 
achieved in a sustainable way if stakeholders from all levels part icipate in 
the process and directly talk and listen (!) to each other; 

¥ Land use planning is based on inter-disciplinary cooperation and requires 
sector 

¥ coordination (Òhorizontal integrationÓ). The diverse functions and 
(potential) uses of land make it necessary to apply an i nterdisciplinary 
approach involving all sectors that have a stake in that area. This generally 
requires a longer support in institution building and improving cooperation 
between different sector ministries/agencies; 

¥ Land use planning is a process leading to an improvement in the capacity 
of stakeholders. The participatory methods used in all steps of land use 
planning promote the technical and organizational capabilities of all 
participants, thereby improving their capacity to plan and act. In the 
medium term, this leads to an improvement in the capacity of local groups or 
administrative entities (such as municipalities, districts and provi nces) for 
self-determination; 
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¥ Land use planning requires transparency. If there is no transparency on 
decisions about future land uses, risks are high that some people will be 
deprived of their rights and/or that future land use will not be sustainable; 

¥ Land use planning is future-oriented (ÒvisionaryÓ). Land use planning is not 
only about mapping the current land uses or land covers. Land use planning 
determines how the land will be used in the future. This may differ mo re or 
less from todayÕs utilization of the land; 

¥ Land use planning is an iterative process. Land use planning is more than 
the preparation of a planning document; it is an iterative process. Iteration is 
both the principle and the method. New developments and findings are 
specifically observed and incorporated into the planning process. It may lead 
to the revision of decisions and the repetition of steps already  taken; 

¥ Land use planning is implementation oriented. Land use planning has to 
consider how the negotiated decisions and the solutions identified are to be 
implemented. It does not end with the land use plan. The implementation of 
limited measures right at the beginning of the process or parallel to it plays 
an important role in establishing villagersÕ confidence in the planning 
process; 

¥ Land use planning is linked to financial planning. This is crucial for 
implementation. Land use planning needs to be aware of the designated uses 
of sector budgets as well as of the financial planning cycles of the relevant 
sector ministries (including their deadlines). At the sam e time, land use 
planning should influence the composition and intended purposes of budgets 
and funds; 

¥ Land use planning relates to spaces and places (Òspatial orientationÓ). In 
most countries many forms of planning and quite a number of plans exist. 
What most of them are lacking is the relation to space. Many development 
plans, for instance, state what has to be developed (mainl y in terms of 
infrastructure) but donÕt indicate where. 

¥ Land use planning puts the focus on spatial relations and differences. The 
spatial orientation of planning ensures the optimum distribution of 
investments and the most adequate use of any place and avoids (l and use) 
conflicts. 
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2.  Integrated Framework for Land Use Management 

An integrated land use framework for Ergene River Basin may be analysed following 
the methodology given at: https://www.landuse.alberta.ca/Documents/LUF_Land-
use_Framework_Report-2008-12.pdf; http://www.dfo-mpo.gc.ca/oceans 
/publications/cosframework-cadresoc/pdf/im-gi-eng.pdf   

¥ defining and assessing a management area 

¥ Identifying the engaging stakeholders or integrated management body; 

¥ developing an Integrated Management plan; 

¥ endorsement of plan by decision-making authorities; 

¥ implementing the plan; and 

¥ monitoring and evaluating outcomes. 

2.1.  Stage 1: Defining and Assessing the Management Area  

During this stage, the present state and existing problems of the management area 
are identified. To do this, basin information, monitoring and knowledge system is 
established. 

The created basin database should include: 

¥ the physical features and land forms 

¥ climate 

¥ soils 

¥ geology 

¥ water resources and hydrologic structure 

¥ water quality 

¥ biodiversity 

¥ land use 



 374 

¥ protected areas 

¥ social-economic systems 

The problems of the basin regarding land use are listed, the source of the problems 
and associated stakeholder are obtained. 

The main problems are: 

¥ Use of natural resources (land water, forest, etc.) beyond their cap acity, 

¥ Waste disposal and contamination of land and water resources, 

¥ Lack of the coordination between the stakeholders, 

¥ Land use planning process without decision support system  

¥ Lack of risk assessment in land use planning, for instance, climate change, 
flood, etc. 

Considerable amount of data regarding the present situation of Ergene River Basin 
has been obtained by the Ministry of Environment and Urbanisation, Ministr y of 
Forestry and Water Affairs and Ministry of Food Agriculture and Animal Husbandry 
and also precious scientific project conducted by the Universities. However the 
available data is not integrated.  

Contribution of ILMM-BSE Project:  A well-designed integrated database and 
database system involving all relevant information was created. Land use  problems, 
associated stakeholder and risk assessment ware investigated.  

2.2.  Stage 2: Identifying the Engaging Stakeholders or Integrated Management 
Body 

The specific composition and role of Integrated Management bodies will vary, 
depending on the scale of the initiative, the complexity of the issues, local and 
regional infrastructures and local capacity, local circumstances, the actual 
management area, issues and the level of concern.  

In general, an Integrated Management body will be composed of both 
governmental and non-governmental representatives.  
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In land use areas with high levels of human use and impact, Integrated 
Management bodies may comprises of more than one Ministries and NGOs. The 
land use activities by different public bodies are not interconnected. Roles and 
responsibility of public bodies should be well defined legally for implementation of 
the regulatory measures, policies and programs required to achieve the collective 
results.  

Integrated Management bodies may, under specific circumstances, have additio nal 
roles and responsibilities. For example, they could be made responsible for a 
specific task such as the acquisition, management and dissemination of data, or 
permit processing in accordance with specific agreements. These agreements 
however, would not affect the ultimate responsibility of the mandated regulatory 
body. 

2.3.  Stages 3&4: Developing an Integrated Management Plan an Endorsement 
of Plan by Decision-Making Authorities 

Planning requirements vary depending on the type of planning efforts and the level 
of environmental analysis needed. A properly prepared plan not only secures time 
and fund but also preserves the environment. Planning stage comprises of ( H-1601-1 
Ð BLM Land Use Planning Handbook, more information at:  
http://www.blm.gov/style/medialib/blm/ca/pdf/pa/planning.Par.45838.File.dat/l
anduse_hb.pdf):  

¥ Prepare to plan 

¥ Issue a notice of intent to prepare the resource management plan  

¥ Conduct scoping 

¥ Analyze the management situation 

¥ Formulate alternatives 

¥ Analyze the effects of alternatives 

¥ Select a preferred alternative 

¥ Prepare a draft resource management plan 

¥ Prepare a proposed resource management plan 
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¥ Publish a notice of availability, provide a protest period , and resolve protests 

¥ Provide a GovernorÕs consistency review period 

¥ Determine need for a notice of significant change and provide a comment 
period if necessary 

¥ Prepare a record of decision and approved resource management plan 

Cost benefit analysis and decision support system are extremely useful tools in the 
analysis of the effect of alternatives. 

Action Plan to protect Maritsa-Ergene River Basin (2008) and 1/100.000 scaled 
Thrace Sub-Regional Ergene Basin Revised Environmental Settlement Plan (2009) 
are under implementation. However, decision support system w as not applied to 
minimize the risks. ILMM-BSE project provides a useful tool for decision support 
system.   

2.4.  Stages 5: implementing the plan 

When an approved land use plan is signed, most of t he land use plan require no 
additional planning Some programs have specific req uirements that must be taken in 
order to make certain decisions effective. Implemen tation stage should carefully be 
realised includes (H-1601-1 Ð BLM Land Use Planning Handbook, more information at:  
http://www.blm.gov/style/medialib/blm/ca/pdf/pa/planning.Par.45838.File.dat/l
anduse_hb.pdf): 

¥ implementing land use plans  

¥ defining implementation decisions  

¥ making implementation decisions  

¥ making land use plan and implementation decisions in the same planning 
effort  

¥ developing strategies to facilitate implementation of land use plans 

Developing strategies to facilitate implementation of land use plans is point in this 
stage, which has the following four issues to be carefully considered.  
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Develop framework to portray the work . Identify specific projects to (a) achieve 
desired natural resource conditions, (b) achieve desired heritage and cultural 
resource conditions, (c) address anticipated demands f or recreation, (d) address 
anticipated demands for forage and forest products, (e) address anticipated 
demand for direct community services, and (f) address demand for energy and 
minerals. 

Identify priorities for the next 3 to 5 years.  Using the framework in step 1, and 
considering current budget capabilities, identify priorities within each worklo ad (a. 
through f. in step 1) and priorities across workloads. 

Develop a 3 to 5 year budget.  Identify specific tasks to accomplish each project 
and associated funding needs, including labour and operations costs. Identify 
potential funding sources including base, flexible, and contributions.  

Develop an outreach strategy.  Identify a strategy for both internal and external 
communications needed to support implementation. This could be in  the form of 
annual plan updates and website development, etc. 

2.5.  Stages 6: Monitoring and Evaluating Outcomes 

Monitoring process has two planning decision: implementation monitoring and 
effectiveness monitoring. The first one shows the progress in the implementation of 
land use plan and yearly budgets etc. Effectiveness monitoring is the process of 
collecting data and information in order to determine whether or not desired 
outcomes are being met as the allowable uses and management actions are being 
implemented. A monitoring strategy must be developed as part of the land use plan 
that identifies indicators of change, acceptable thresholds, methodologies, 
protocols, and timeframes that will be used to evaluate and determine whether or 
not desired outcomes are being achieved. The monitoring process should collect 
information in the most cost-effective manner and may involve sampling or remote 
sensing: (H-1601-1 Ð BLM Land Use Planning Handbook, more information at: 
http://www.blm.gov/style/medialib/blm/ca/pdf/pa/planning.Par.45838.File.dat/l
anduse_hb.pdf). 

Evaluation is the process of reviewing the land use plan and the periodic plan 
monitoring reports to determine whether the land use plan decisions are still valid 
and whether the plan is being implemented. The plan should be periodically 
evaluated (at a minimum every 5 years) as documented in an evaluation schedule 
(H-1601-1 Ð BLM Land Use Planning Handbook, more information at: 
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http://www.blm.gov/style/medialib/blm/ca/pdf/pa/planning.Par.45838.File.dat/l
anduse_hb.pdf). 

3.  Legislation 

Legislation regarding to land use planning in Turkey is conducted by The Ministry  of 
Environment and Urbanisation Directorate General of Spatial Planning , Spatial 
Strategies and Territorial Plans Department  (Spatial Planning Regulations) and the 
Ministry of Food Agriculture and Animal Husbandry (Soil Conservation and Land Use 
Law). 

3.1.  Spatial Planning Regulations 

Spatial Strategy Plan by the Ministry of Environment and Urbanisation Directorate 
General of Spatial Planning aims to ( http://www.csb.gov.tr/gm/mpgmen 
/index.php?Sayfa=sayfa&Tur=webmenu&Id=14930):  

¥ Integrate national development policies and regional development strategies 
at the spatial level,  

¥ Consider and evaluate the economic and social potentials,  objectives and 
strategies of regional plans with regard to transport networks and physical 
thresholds, 

¥ Determine spatial strategies that will make resources useful for the 
economy, protect and develop natural, historical and cultural values, or ient 
transport system and urban, social and technical infras tructure, 

¥ Establish the relation between spatial policies and strategies regarding 
sectors, 

¥ that is prepared by using schematic and graphic languages on maps with a 
scale of 1/250.000, 1/500.000 or higher, 

¥ Covering the country and in the regions where it is accepted as necessary to 
be prepared, with sectorial and thematic maps and report.  

The specific objectives of Spatial Strategy Plans is to 
(http://www.csb.gov.tr/gm/mpgmen/index.php?Sayfa=sayfa&Tur=webmenu&Id=
14931 ): 
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¥ Reflect national development policies, regional development strategies and 
regional plan decisions to spatial plans,  

¥ Prepare the upper-scaled plans directing land use plans with a strategic 
approach and a new planning language, 

¥ Integrate and harmonize sectorial decisions throughout the country with 
their spatial dimensions, 

¥ Determine spatial strategies for protecting and developing natural, historical 
and cultural values, 

¥ Ensure a guidance in terms of determining investment locations. 

Territorial plan is the plan in which   basic geographical data such as forests, 
streams, lakes and agricultural lands are shown according to the objective and 
strategy decisions of spatial strategy plans, if any, which determines the general 
land use decisions regarding sectors like industry, agriculture, tourism, access and 
energy, urban and rural settlements and development areas, which can be prepared 
at region, basin or province level by using the appropriate presentation for the 
maps with the scales of 1/50.000 or 1/100.000 ensuring the protection and usage 
balance between settlements and sectors and which is a whole wit h its plan notes 
and report. Territorial plans regarding 97% of our country are completed. 
Considering new investments and incentives according to 2023 vision, revisions 
works to ensure continuity and unity in land use decision s in territorial plans made 
at the regional level, the provincial territorial plans and the sectorial plans 
(http://www.csb.gov.tr/gm/mpgmen/index.php?Sayfa=sayfa&Tur=webmenu&Id=14
933). 

The New ÇRegulation for the Preparation of Spatial Plans È regarding the creation 
process of the plans has come into effect 
(http://www.csb.gov.tr/gm/mpgmen/index.php?Sayfa=sayfa&Tur=webmenu&Id=14
979):  

¥ Hierarchy of spatial plans was clarified and relatio ns with other special plans 
were defined. 

¥ The definitions of spatial strategy plan, integrated coast zones plan, action 
plan, urban design project, and long-term development plan were defined 
for the first time. 
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¥ The definitions of spatial strategy plan, integrated coast zones plan, action 
plan, urban design project, and long-term development plan were defined 
for the first time.  

¥ Principles regarding every plan were brought in addition to the general 
planning procedures. 

¥ Principles and procedures regarding the plans and the data analyses to be 
made were specified separately. 

¥ Applications speeding up and shortening the planning process were allowed. 

¥ Tools that will ensure the publicity of and participation in plans were 
developed. 

¥ Legend and standards were regulated in a way to cover the current needs. 

3.2.  Soil Conservation and Land Use Law 

The 5403 Numbered Soil Conservation and Land Use Law (Published in Official 
Gazette, date: 19.07.2005, Number25880). 

The Law comprises of 6 Chapters: 

¥ Chapter 1: Aims, scope and definitions, 

¥ Chapter 2: The use of the right to land ownership and Soil Conservation 
Board, 

¥ Chapter 3: Investigation of soil and land resources potential 

¥ Chapter 4: Soil conservation and land use 

¥ Chapter 5: Encouragement, control, sanctions, income and expenses 

¥ Chapter 6: Provisions and amendments. 

The purpose of this law, compliance with sustainable dev elopment principle in a 
way of environmentally and economically sound, is to det ermine the procedures 
and principles for soil conservation, soil development, classification of agricultural 
land, investigation of minimum size of agricultural areas, the size of agricultural 
land to provide adequate income, prevention of cultivated land fragmentation and 
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identification of duties and responsibilities of the re levant institutions and 
authorities. 

In the first chapter, The Ministry, Soil Conservation Board, soil, land, farmland land, 
absolute farmland, special crop land, orchard land, marginal agricultural land, 
agricultural land to provide adequate income, non-arable land, irrigated land, 
structures for agricultural purposes, land capability classes, land use planning, 
agricultural land use plans and projects, soil conservation projects, land 
consolidation and land consolidation area are defined.  

In the Second Chapter, the use of the right to land ownership and duty of Soil 
Conservation Board are identified.  

Potential of soil, land and minimum size of agricultural areas, the size of 
agricultural land to provide adequate income, issues regulating legacy are defined 
in the third Chapter. 

Chapter 4 regulates soil conservation principles, planning and implementation of 
land use planning, farm land use beyond their purposes, preparation of soil 
conservation projects, investigation of high potential great farm plains their 
preservation, investigation erosion sensitive land and their conservation principles, 
monitoring and prevention of soil pollution, land consolidation and distribution. This 
chapter states that use of absolute farmlands, special cr op lands, orchard lands and 
irrigated land beyond their purposes is prohibited. However, in the absence of 
alternative sites and with the consent of the Soil Conservation Board, they are 
exceptionally be used beyond their purposes taking required precaution against any 
damages to environment and farmlands. The exceptional reasons are:  

¥ Strategic needs for defence, 

¥ The need for temporary settlements emerged after natural disasters, 

¥ Oil and gas exploration and operating activities 

¥ A public interest decision taken by the relevant ministrie s for mining 
operations, 

¥ Decisions taken by ministries for public interest an d investment plan 
(transport, renewable energy infrastructures). 
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The legislation for land use in Turkey is considered sufficient to prevent land use. 
However the following points should be carefully taken into account. 

¥ Besides, economic and environmental impact analysis, social and cumulative 
impact assessment should also be made in land use planning. 

¥ Cost-benefit analysis, cost effectiveness and natural capit al should be 
assessed in the evaluation of alternative options in land use planning process. 

¥ Decision support system should be applied in the land use change process. 

¥ In the evaluation of land use change, Instead of risks assessment for a limited 
site, thresholds of sustainability, risk assessment and envir onmental impact 
assessment within the concept of integrated natural resources management 
for a whole should be adopted. 

¥ Monitoring and evaluation process during and after the implementation of 
land use plan should be stated clearly in the regulations.  
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Protect Areas of Maritsa-Ergene River Basins  

Maritsa-Ergene- Rivers form a large delta in the mouth at the Greece bored 
(Figure 1). This delta contains fresh water lakes, lagoons, reedbeds and rise 
cultivated areas. The fresh water lakes namely are Great Gala (Rice) Lake, Small 
Gala (Rice) Lake and Pamuklu Lake. The lagoons in the delta are Tasalti, Dalyan 
and Bucurmene lakes located in South side of Great Gala Lake. The depth of 
Small Gala Lake varies between 1.0-1.5 m and covered with reedbeds. B oth Gala 
Lakes occupy about 1 700 ha (Anonymous, 1993). 
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Figure 1. Location of the delta in the mouth of Maritsa-Ergene River Basins. 

The protection status in the delta are national park, natu ral protected areas and 
habitats for birds and plants. The delta is one of the !internationally important A 
class 18 wetlands of Turkey. It falls between 40¡46 '06.79''  N Latitude, 26¡11' 
07.63'' E Longitude and 15.0 m Altitude in Ipsala and Enez towns of Edirne 
Provinces 

The Protected Areas:  A 2369 ha area covering Pamuklu and Small Gala Lakes 
was declared ÒNatural Protected AreaÓ in 1991 by the Council of Ministers due to 
its wealth in terms of quantity and water birds species (Fig ure 2).Later, in 2005, 
the status of the area was changed to ÒNational ParkÓ by the Council of Ministers 
according to the 2873 issued National Parks Act, Article 3, expanding the 
boundaries to 6 087 (Figure 3). It covers wetland, lake and forest ecosystems and 
various species survived in these ecosystems.  
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Figure 2. Borders of Gala Lake Protected Area of Nature. 

 

Figure 3. Borders of Gala Lake National Park. 

Additionally, 2 369 ha Natural Protected Area covering Small Gala and Pamuklu 
Lakes was declared as Òfirst degree Natural SiteÓ in 1991 while Great Gala and 
lagoons were declared as Òsecond degree Natural SiteÓ approximately one year 
later in 1992 (Anonymous, 1992). 
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Important Birds Area (IBA) and Important Plant Area (IPA) : The delta was also 
defined as Important Plant Area (IPA) and Important Bird Ar ea (IBA) due to its 
rich biodiversity (Figure 4). 

Maritsa-Ergene River deltaÕs IPA covers about 6 834 ha area between 40¡46' N 
Latitude and 26¡15' E Longitude in the lower part of Maritsa -Ergene River Basin 
characterised by coastal lagoons in flooded plain and marsh plant communities 
grown in clayey soil and fresh water lakes (Figure 5). Fresh (open) water plant 
communities surviving in the lake sides are the most common vegetation in the 
area (Ozhatay et al. 2005). Species of Myriophyllum spicatum, Potamogeton 
pectinatus and Nymphoides peltata, rarely come across in Turkey, are seen here 
(Figure 6). Plant species in IPA are listed in Table 1.

Figure 4. Borders of Important Plant Area in Maritsa-Ergene River Delta. 

Figure 5 . Islets formed by the reed in Gala and Pamuklu Lakes .
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Figure 6. Nympoides peltata in Maritsa-Ergene River Delta

Table 1. Plant species in IPA of Maritsa-Ergene River Delta (Kantarcõ 1988,
Anonymous 2000, Anonymous 2001, Sisman E, 2003, …zhatay et al. 2005).

Family name Latin Turkish

Fresh Water Ecosystem

ALISMATACEAE Alisma plantago-aquatica Su sinir otu

APIACEAE Sium latifolium var. lancifolium Dere kerevizi

CERATOPHYLLACEAE Ceratophyllum demersum L . Karaboynuzlu yaprak

CYPERACEAE Scirpus=Schoenoplectus lacustris L. Sandalya sazõ

HALORAGACEAE Myriophyllum verticillatum Halkalõ su civanper•emi

HALORAGACEAE Myriophyllum spicatum L. Ba!aklõ su civanper•emi

HYDROCHARITACEAE Vallisneria spralis L Spiral saz

HYDROCHARITACEAE Hydrocharis morsus-ranae Kurba" a zehiri
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Table 1. continued. 

Family name Latin Turkish 

Fresh Water Ecosystem 

LEMNACEAE Spirodela pohyhiza (L) Schliden  

LEMNACEAE Lemna minor L. Su mercime! i 

LEMNACEAE Lemna trisulca L. Su mercime! i 

LEMNACEAE Lemna gibba L. " i#kin su mercime! i 

MENYANTHACEAE Nymphoides peltata (S.M.Gmalin) 
O.Kuntze 

KŸ•Ÿk nilŸfer 

NAJADACEAE Najas minor L. KŸ•Ÿk su perisi 

NAJADACEAE Najas marina  Dikenli su perisi 

NYMPHAECEAE Nymphaea alba L.  Beyaz nilŸfer 

POACEAE Phragmites australis (Cav) Trin ex 
Steudel  

Kamõ# 

POTAMOGETONACEAE Potamogeton fluitans  Su sŸmbŸlŸ 

POTAMOGETONACEAE Potamogeton crispus L. Kõvõrcõk susŸmbŸlŸ 

POTAMOGETONACEAE Potamogeton pectinatus L Taraksõ su sŸmbŸlŸ 

POTAMOGETONACEAE Potamogeton panormitanus Biv. KŸ•Ÿk su sŸmbŸlŸ 

POTAMOGETONACEAE Potamogeton perfoliatus L.  

POTAMOGETONACEAE Zannichellia palustris L.  Boynuzlu su sŸmbŸlŸ 

RANUNCULACEAE Ranunculus trichophyllus Chaix .  Su dŸ! Ÿn •i•e ! i 

RANUNCULACEAE Myosurus minimus L. Sõ•an kuyru! u 

SALVINIACEAE Salvinia natans( L.)All.  

TRAPACEAE Trapa natans L. Su kestanesi 

TYPHACEAE Thypa angustofolia L.   Dar yapraklõ saz 
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Table 1. continued. 

Family name Latin Turkish 

Semi-Terrestrial Ecosystems 

CYPERACEAE Cyperus sp. VenŸsotu 

CYPERACEAE Carex sp. Ayak otu 

CYPERACEAE Rhynchospara sp.  Karaot 

EQUISETACEAE Equisetum sp.  Atkuyru! u 

FABACEAE Trifolium ornithopodioides L. Karga yoncasõ 

GRAMINEAE Agropyron repens (L.)Beauv. Tarla ayrõ! õ 

GRAMINEAE Butomus umbellatus L.  Su menek"esi 

GRAMINEAE Panicum purpureccusi  Yabani darõ 

POTAMOGETONACEAE Potamogeton natans  Su sŸmbŸlŸ 

SALICACEAE Populus alba  Akkavak 

SALICACEAE Salix nigra L. Kara sš! Ÿt 

TAMARICACEAE Tamarix germanica  Ilgõn 

TYPHACEAE Thypa latifolia   Hasõr sazõ 

Terrestrial Ecosystems  

BETULACEAE Carpinus orientalis Miller  Do! u gŸrgeni 

CORNACEAE Cornus mas L Kõzõlcõk 

CUPRESSACEAE Juniperus oxycedrus L Katran ardõcõ 

FAGACEAE Quercus frainetto Ten.  Macar me"esi 

FAGACEAE Quercus cerris L.  Sa•lõ me"e 

PINACEA Pinus brutia Ten Kõzõl •am 

RHAMNACEAE Paliurus spina- christi Mill.  Kara•alõ 
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There are no endangered and endemic species are known in the area on a global 
scale. Salvia natans [R] and Trapa natans [n/l] are endangered on a European 
Scale, Myosurus minimus [V], Nympoides peltata  [R], Sium latifoium var. 
Lancifolium  [n/l], Trifolium ornithopodioides  [n/l], Vallisneria spiralis  [R] are 
rare species on a national scale. 

Maritsa-Ergene River Delta IBA covers about 7 000 ha area between 40¡47' N 
Latitude and 26¡14' E Longitude. Besides plant communities, the delta is of great 
importance for a number of bird species to provide sheltering, stopping and 
nesting. There are 134 bird species in Gala Lake and its vicinity (Kaya and 
Kurtonur 2000). Of these recorded 134 bird species, 3 of them were categorised 
as A.1.2 (endangered bird species in Turkey), 23 of them as A.2. (v ulnerable bird 
species in Turkey), 31 of them as A.3. (near threatene d bird species in Turkey), 
19 of them as A.4. (hidden endangered bird species in Turkey), 6 of them a s B.2. 
(transit from Turkey and vulnerable bird species), 11 of them as B. 3. (transit 
from Turkey or wintering bird species) and listed in red list (Kaya and Kurtonur, 
2000).   

The endangered bird species listed in red list not indigenous but wintering or 
summering are Cygnus olor (swan), Grus grus (crane), Alcedo atthis  (kingfisher). 
The indigenous vulnerable bird species are Pelecanus onocrotalus (white pelican) 
and Egretta garzetta  (small white heron) (Figure 7, Figure 8). 

 

Figure 7. Pelecanus onocrotalus (white pelicans) in the IBA of the delta 
(Asaf Ertan) 



! 391 

 

Figure 8. Egretta garzetta (small white heron) in the IBA of the delta (Asaf 
Ertan) 

The fish fauna of Gala Lake is represented by 16 fish species (Ongan 1994), 
among which Esox lucius (pike) Stizostedion lucioperca L. (perch) and Anguilla 
anguilla L.  (eel) have commercial value. Perca fluviatilis L . (fresh water perch),  
Rutilus rutilus L . (roach),  Cyprinus carpio L (carp),  Scandinius erythrophtalamus 
L. (rudd),  Carassius auratus L. (Bulgarian carp) and Abramis brama L. (bream) 
are the fish species being fished and caught in all seasons. 

In addition to the fishes, water turtles, frogs, water s nakes are the other species 
taking place in Gala Lake fauna.  

The Maritsa-Ergene delta has not only A class wetlands located on the bi rd 
migration route from the west, but it is also important with its biodiversity. The 
ecological status of the lake is getting worse due to intensive rice farming and 
other human activities. 

Evaluation criteria for National Parks, Natural Assets and Important Species 
Areas 

The management of the protected areas was under the authority of the Ministry 
of Forestry and Water Affairs. All kind of projects, inv estments and management 
of national parks, nature parks, protected wildlife reserve, and  natural 
monuments have been carried out by the General Directorate of Nature 
Protection and Natural Parks. Nevertheless, specially prote cted areas are under 
the jurisdiction of the Ministry of Environment. Furthermo re, there are natural 
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site areas, archaeological sites, historical sites under care and the jurisdiction of 
the Ministry of Culture.  

Many laws, regulations were prepared at different times to answer different 
needs and are limited by the understanding of their days. In practice, it is easy 
to see that there is no ideal link or harmony among these legal sources. Shortly, 
the protected areas are under the management of different ministries and their 
categories have not been determined well between each one. In other words, 
one type of protected area can be under different categories. It should be 
pointed out that a negative result could be reached by interpretation 
(‚etinkaya, 2002). 

The criteria used in the determination of natural areas  may be listed as the size 
of the area, location, transportation and ecological criteria. Among these 
criteria, ecological criteria have the priority, which are naturalness, threatened, 
uniqueness, diversity, rarity, representative. In addition to ecological criteria; 
historical, cultural or scientific value should be taken i nto consideration. Due to 
the international conventions partied to, Turkey should ful fil certain obligations. 
Especially, lists and evaluation criteria to reveal the ecological value of the area 
specified in in international conventions should be considered. Among these, 
Bern Convention with its attached List and the International Union for 
Conservation of Nature (IUCN)Õs endanger criteria (Extinct (EX), Extinct In the 
Wild (EW) Critically Endangered (CR) Endangered (EN) Vulnerable (VU) Near 
Threatened (NT) Least Concern (LC) Data Deficient (DD) Not Evaluated (NE)) are 
the most important ones.  

IUCN was founded in order to establish a general cooperation for the 
conservation of nature. Turkey joined the union in 19 93 and the union has still 
been carrying out its studies on this subject.  

The categories are recognised by international bodies such as the United Nations 
and by many national governments as the global standard for defining and 
recording protected areas and as such are increasingly being incorporated into 
government legislation (Anonymous 2015). 

The area selected for each IPA is ultimately a decision for each national IPA 
team, within the conditions of the IPA criteria. Potentia lly an IPA could be very 
small and designed to protect a single species or small area of a specific habitat, 
or it could incorporate a large area with many different IPA species, or habitats, 
or areas of richness and diversity (Anonymous 2002).  

IPAs are intended to be areas of great botanical importance for threatened 
species, habitats and plant diversity in general, that can be identified, protected 
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and managed as sites. The WWF/IUCN Centres of Plant Diversity project (1994) 
identified large regions of botanical importance. However, the IPA programme is 
intended to build on this approach to identify areas  that are appropriate for a 
site-based approach to conservation. 

One of the IPA pilot project has been carried out in Turk ey. The Turkish IPA 
project carried out by Do ! al Hayatõ Koruma Derne! i (DHKD), Fauna and Flora 
International (FFI) and the University of Istanbul was  completed in 2001 
(Anonymous 2002). 

IPA criteria consist of 4 components as follows (Anonymous 2002): 

Criterion A Categories: There are 4 categories of Criterion A.  

¥ A(i) Globally threatened plants 

¥ A(ii) European threatened plants 

¥ A(iii) Threatened endemics not covered by the accepted sources for A( i) or 
A(ii) 

¥ A(iv) Threatened near endemic/limited range species not covered by the 
accepted sources A(i) or A(ii) 

Criterion B: Richness 

IPAs are intended to identify and conserve areas of exceptional botanical 
richness. Existing European legislation targets a limited range of threatened 
species and habitats with no direct provision for conserving areas of outstanding 
botanical richness, important for the biodiversity of plants and other organisms. 

Criterion C Ð Threatened Habitats 

C(i) Priority Threatened Habitats is based on the priorit y habitats of Annex I of 
the Habitats Directive and any corresponding Bern Convention Habitats 

¥ C(ii) Threatened Habitats is based on the threatened habitats contained in 
Annex I of the Habitats Directive and the Bern Convention not covered by C(i) 

C(ii) habitats are equally important as C(i) habitats. Creating two categories is a 
way of tracking the progress of site identification for processes such as the 
Natura 2000 programme. 
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To apply this criterion each national IPA team needs to p roduce a list of the 
threatened habitats present in their country based on th e combined Habitats 
Directive and Bern list. 
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Natural Capital and the Concept of Total Economic Value (TEV ) 

ÒCapitalÓ may be defined as the input of production allowing the flow of goods 
and services beneficial for the people whereas ÒnaturalÓ means not artificial but 
spontaneous (Helm, 2015). So, the Natural capital is the stock  of natural 
ecosystems that yields a flow of valuable ecosystem goods or services to the 
people. (Peng et al., 2015). More broadly, Natural capital, consisting of directly 
or indirectly produced natural units such as forest, rivers, soi ls, minerals and 
ocean, is commonly divided into renewable resources (agricultural crops, 
vegetation, fish reserve, sun, wind) and non-renewable resources (fossil fuel s 
and mineral deposits) (Rapacioli et al.,2010; Russi and ten Brink, 2013). 
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Economists base the concept of economic value on their pers onal preferences 
influenced the relative scarcity of goods. Unlimited goods and services will not 
have economic value. The price of a good in the market is an indicat ion of its 
availability. According to the rules of supply and demand, if a good becomes 
scarce, its price rises and vice versa. There are not any  prices for the goods and 
services not bought and sold as many components of natural capital (Behnke, 
2007) 

When natural resources and the environment are mentioned, beside evaluation  
of positive and negative effect of social and economic activities on environment 
(benefit and cost), economic value of environmental as sets and activities also 
need to be assessed in monetary terms (GŸrlŸk, 2006). Countries, parti cularly 
developing ones, often neglect the economic value of natural capital in 
development related decisions. However, social and economi c policies 
implemented in these countries may lead to the destr uction and degradation of 
natural resources. The economic value of naturel assets should be  noted to 
sustain effective development policy and included in individual and overall 
decision making process (Birol, Karousakis, & Koundouri, 2006). 

Having idea about the economic value of natural goods and services named as 
natural capital will improve the awareness of the policy makers and the 
importance of the market on natural resources. Higher economic  value of 
natural resources indicates that it is important for those who benefi ted from 
them (Ghosh & Bandhyopadhyay, 2015).

Figure 1. Components of total economic value for natural resource s (Pak et al.,
2010).
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Environmental economists are indirectly agree on the many benefits they offer 
besides the benefits they provide to the people who use the m directly on 
natural resources. 

Environmental economists are agree on many indirect benefits provided by 
natural resources to their beneficiaries beside their direct benefits they offer. 
This concept, which is also defined as Total Economic Value  (TEV) of natural 
resource, means the value dependent on use and non-use by their beneficiaries 
(Rohani, 2013). This mention value is the sum of direct use, indirect use, option 
and inheritance values, which may be shown as in Figure 1 in the literature 
(Morgan and Orr, 2015; Pak et al., 2010).  

Direct use value among usage dependent values represents the values of 
consumed and traded raw materials and services. Market prices are indicators 
for them. Timber obtained from forest, fishes caught from lakes, construction 
materials form ground or underground are the examples. Values with no market 
prices such as visiting a lake, walking through a forest are also in this group. 
Indirect use value includes benefits provided by societyÕs welfare such as flood 
control, erosion control by forest. 

Option value of the potential use of natural capital is unknown today, but it 
represents the value of the potential future use, which is generally in medicine, 
tourism, industrial activities. Non-use values are the val ues demanded for 
undisturbed natural resources reserved for future generation, which is also 
expressed as the value attributed to them due to the presence of natural 
resources (Gurluk, 2006; Lucn, 2004). While the use values are easil y quantified 
by their market prices, non-use values cannot be quantifie d since neither their 
market nor a market price is not formed, which poses problem (s afu-Adjaye, 
2000). 

Many methods have been developed so far to quantify the non-use value of 
natural resources. A considerable progress has been made after 1970s. Since 
1981, especially in the USA and Western Europe, interest in determining the 
value of environmental resources has increased as part of  public investment, 
management, and regulatory decisions. Many regulations have also been issued 
on the subject (Smith, 1993). These methods may generally be generally be 
categorises into three (National Research Council & Commission on Geosciences, 
Environment, 1997; Pabon-Zamora, L., J. Bezaury, F. Leon, L. Gi ll, S. Stolton, A. 
Grover, 2008):   
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- Direct market price methods : It is based on the bought and sold market 
price of particular goods and services of natural capital. However, there 
is no current market for most of these goods and services. 

- Revealed preference methods : It is based on the determination of the 
value for non-market goods and services by examining the behaviour of 
consumers and producers in complementary or representative mark ets. 
Methods such as replacement cost, damage cost avoided, net factor 
income, production function, hedonic pricing and travel cost are applied 
in these works. 

- Stated Preference Methods : It is the work that questions the individualsÕ 
preferences regarding the supply of natural capital goods and services, 
which uses methods such as contingent valuation and choice modelling.  

The methods used in the valuation of natural capital goods and services, 
approaches, disadvantages and potential usage area are given in Table 1. 

 

Table 1. The methods used in the valuation of natural capi tal (Barbier, et al., 
1997; Beukering et al., 2007; FAO Water, 2004; Pabon-Zamora et al. , 2008; 
Pagiola and Bishop, 2004; Rohani, 2013) 

Valuation 
Method 

Approach Disadvantageous 
Direct 

Use 
Values 

Indirect 
Use 

Values 

Non-
Use 

Values 

Market price 
Monitoring the 
process on the 
market 

-Market data only available 
for a limited number of 
ecological resources  

-Market value may not reflect 
total cost due to market 
imperfections  

-Assumes perfectly 
competitive market  

X X  

The damage 
cost avoided 
or 
replacement 
cost 

Predicting the 
damage cost 
avoided of 
ecosystem 
services or 
replacement cost 
of natural services 
with the artificial 
cost 

Assumes that costs = benefits.  

Does not consider social 
preferences  

Methods require good 
understanding of the 
dynamics of ecosystem 
services  

X X X 
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Table 1. continued 

Valuation 
Method 

Approach Disadvantageous 
Direct 

Use 
Values 

Indirect 
Use 

Values 

Non-
Use 

Values 

Production 
function or 
net factor 
income 

Estimating other input 
costs from incomes 
gains from the sale of 
goods related to the 
environment 

Limited to market resources  

Externalities not captured in 
method  

Relationships between 
resources may not be well 
understood 

X   

Hedonic 
pricing 

Estimating the 
influence of 
environmental 
characteristics on the 
price of goods sold 

- Can estimate use values only  

- Requires extensive property 
market data  

- Cannot predict the changes 
in use values due to 
environmental changes 
without prior information 

X X  

Travel cost 

Using the cost of 
travel spent by visitors 
to access to 
recreational field.  

- Can estimate use values only  

- Requires estimates of value 
of travel / leisure time  

- Cannot predict the changes 
in use values due to 
environmental changes 
without prior information  

X X  

Contingent 
valuation 

Predicting the amount 
of the payment 
request asked to 
individuals for changes 
in environmental 
goods and services 

Relatively expensive  

Complex and multidimensional 
scenarios may be too much of 
a cognitive burden for 
respondents  

The concept of diversity may 
similarly be difficult to put 
across to the respondents  

X X X 

Preference 
model 

Asking individuals 
their willingness to 
pay for environmental 
goods and services 
from qualified private 
preferred alternatives  

Not yet as widely tested as 
CVM  

Some techniques are not 
based on economic theory  

The concept of ÔdiversityÕ may 
be difficult to put across to 
the respondents  

X X X 
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Economic Value of Water Resources  

Water resources, being one of the components of natural capital, offers many 
use or non use goods and services. Water resources both provide direct use in 
domestic, industrial and irrigation areas and contribute significantly to 
biodiversity due becoming living environment for aquatic ecosystem (Birol et al., 
2006).  Different valuation methods are used that provide different goods and 
services for water resources (Table 2). For instance; production function, net 
factor income, replacement cost and marketing price are used in irrigation and 
municipal supply while travel cost, contingent valuation and choice experiment 
methods are used in recreational supply.  

Total Economic Value  = Direct Use Value + Indirect Use Value + Option Value + 
Bequest Value + Existence Value 

 

Table 2. Methods of valuation using goods and services obtained by water 
resources (Birol et al., 2006; Brander, Florax, & Vermaat, 2006; Rohani, 
2013) 

TEV 

Water Valuation Methods 

Production 
Function 

Net Factor 
Income 

Reproduction 
Cost 

Marketing 
Price 

Travel 
cost 

Contingent 
valuation 

Choice 
Experiment 

Direct Use        

Irrigation X X X X    

Municipal 
Supply 

X X X X    

Energy 
Resources 

  X     

Waste 
Disposal 

  X     

Transport 
and 
Navigation 

  X     

Recreation  X   X X X 

Wildlife 
Harvesting 

  X     
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Table 2. continued.  

TEV 

Water Valuation Methods 

Production 
Function 

Net Factor 
Income 

Reproduction 
Cost 

Marketing 
Price 

Travel 
cost 

Contingent 
valuation 

Choice 
Experiment 

Indirect Use        

Nutrient 
Cycling 

  X     

Climate 
Regulation 

  X     

Flood 
Control 

  X     

Ecosystem 
support 

X  X     

Reduced 
Global 
Warming 

  X     

Option Values        

Potential 
future uses 
(direct or in 
direct) 

     X X 

Future Value 
of information 
of biodiversity 

     X X 

Bequest 
Values 

       

Natural 
heritage, 
cultural 
heritage 

     X X 

Existence 
Values 

       

Intrinsic value 
of water, 
Altruistic 
values 

     X X 
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Framework for Valuation of Water Resources 

A three step framework may be followed to obtain the  economic value of water 
resources producing different goods and services (Barbier et al., 1997). 

- Step 1: Identification of problem and choose of right and economic 
analysis approach  

- Step 2: Determining the boundaries of the selected area and method of 
analysis 

- Step 3: Determining the method to be used for economic valuation and 
data collection.  

At the first stage, the overall problem and purpose are defined. For water 
resources, three different economic analysis methods, namely,  impact analysis, 
partial valuation and full valuation, to serve differe nt purposes can be 
identified.  

The Impact analysis represents the exposure of water resources to 
environmental externalities; partial valuation analysis represents the alternative 
use options of water resources and full evaluation analysi s represents the total 
economic value of water resources.  

At the second stage, the information necessary for the implementation  of the 
method of analysis selected is created. At this stage, the analysis of the water 
resources in accordance with the provided goods and services (values) in 
question are listed 

At the final stage, the most suitable valuation methods is chosen in accorda nce 
with the values determined at the previous stage. 

Natural Capita Consideration and Strategies for Ergene River Basin 

Nowadays NC valuation is used as an important instrument to carry natural 
resources to future generation. In addition to the valuation of the goods and 
services offered by natural resources, it also constitute s a starting point in 
measuring and preventing the negative externalities occurred as a result of 
economic activities. NC valuation is also used as an inf rastructure for a decision 
support system in protecting natural areas and ensuring protection-using 
balance. Ergene River Basin is located in centre of Thrace Region with very 
productive arable lands. The main surface water resources of the Basin is Ergene 
River fed by its branches travelling through towns. The land of the Basin is 
generally flat and second class soils (Eylem Plani, Action Plan, 2008)  
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Rapid industrial development has been increasing the pressure on natural 
resources. Exploitation of surface and underground water resources for 
industrial purposes has contaminated the water resources. As a resul t of this, 
agro production as a main source of livelihood has been affected. Negative 
externalities due to industrial activities, producers and other citize ns in the 
region have faced with various forms of welfare losses. NC valuation of Ergene 
River Basin will contribute to retard of pressures.  NC provides considerable 
amount of goods and services. Water used in agriculture and industry are among 
them. The value of this resource of direct use may be determined by the 
methods of production function and market prices. Valuation of surface and 
underground water pollution due to industrial and municipal waste water 
discharge into the streams can be assessed by the replacement method, which 
will be the base for the measures (tax, fund, etc.) to be taken to overcome this 
pollution. 

The contingent valuation method will enable to predict the value o f ecosystem 
and therefore projects to protect and sustain the natural resourc es for the 
future generation will be carried out. 

Traveling cost and choice experiment valuation methods may be used to 
investigate the value of recreational using value offered by natural resources of 
Ergene River Basin.  

In the sustainable management of Ergene River Basin, NC should be taken into 
account by the authorities in decision support systems. 
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DenizTemiz Association/ TURMEPA for training; an environmental education 
program was developed to ensure long-term sustainability of a participatory 
process. The education program was created in two levels: (1) public awareness 
of the problems of the environment, especially the linkages between watershed 
activities and consequences on the downstream water body; (2) formal 
education of young people in order for them to understand the central role of 
the natural environment and their future welfare. The pr oject started in 
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October 2012. TURMEPA has developed the Ecosystem Education Program (EEP) 
in order to support and disseminate the implementation of the integrated land-
use modelling and Geographic Information System with deductive and 
educational video sets. The set was initially developed to serve the pur pose of 
introducing the concept of ecosystem to the participants of the project, increase 
the level of awareness of the participants, and emphasiz e the importance and 
the necessity of benefiting from the ILMM-BSE project. 

Planning-Development-Implementation 

Developing a brand new education program from scratch always proves to be a 
great hardship, and usually ends up with numerous faulty information that will 
later on makes the quality of the set rather fruitless . In order to avoid this 
common mistake, the first action that TURMEPA has taken to develop the 
program was to gather an Education Consultancy Committee (ECC) from 
reputable professionals in their respective areas. Therefo re, after a number of 
field visits, TURMEPA has gathered Prof. Dr. Selahiddin …! ŸlmŸ" from Ankara 
University- Faculty of Educational Sciences, Prof. Dr. Fatih Konukcu from Namõk 
Kemal University Ð Faculty of Agriculture, Prof. Dr. Murat Altõn from Namõk 
Kemal UniversityÐ Department of Agronomy, Do•. Dr. Lokman Hakan Tecer from 
Namõk Kemal University- Department Environmental Engineering, Mr. Mehmet 
Ceyhan the Governor of Tekirda! , Ms. Birsen Karael from The Ministry of 
Provincial Directorate of National Education of Kõrklareli a nd …mer Albayrak 
from The Ministry of Environment and Urban Planning- Provinci al Director of 
Tekirda! . Together, first the concept of how to approach the project was 
determined.  

After understanding the trajectory of the project, the very first outline and the 
scenario of the education set were written, and all t he necessary data that will 
be used was collected. The implementation method of the educat ion set was 
determined to be an education video. A great variety of footage and image data 
would be used in the set. In order to create the most up-to-date education video 
the movie makers went to the Thrace region, recorded videos and took photos of 
the Ergene River Basin. These visual data was used to enrich and verify the 
contents.  

During the implementation period the project group analyzed and studied the 
means of reaching adolescents and gaining their attention on the subject. The 
same thing was also done for different adult groups. The most crucial part of the 
implementation was creating and raising consciousness and awareness among 
people about the threats against the ecosystem, for achieving this goal 
influenced public to become volunteers and do more for their own environment 
and their own river basin.   
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Structure of the Training Program 

Ecosystem Education Program has adopted UNESCOÕs the seven-door education 
model to provide adaptiveness for people from different social  status and 
cultures: 

¥ Knowledge  : To know being a problem 

¥ Desire: Realize a different future 

¥ Skills: Knowing what to do in the future to achieve the dream. 

¥ Optimism : Believe and trust the achievement. 

¥ Facilitation : resources and support for infrastructure. 

¥ Stimulation : A stimulus that initiates an action challenging 

¥ Reinforcement : Regular communications that reinforce the original 
message, or messages. 

Target Group 

The target groups of the education program is determined to be middle and high 
school students and adults (Local Administrations, senior managers, local 
academicians, local people, industry workers, farmers, local communi ties, 
teachers and parents) of Trace region to develop a positive attitude and 
behavioral change towards the conservancy of the ecosystem within the region, 
and affect the decision makers to make more conscious and competent decisi ons 
in regards of marine ecosystem which will seal the fate of Ergene River Basin in 
the future. The participants of the project were anticipate d to understand the 
concept of ecosystem, basin ecosystem, threats against the ecosystem, the 
nature of the threat to the ecosystem from peopleÕs behaviors, reducing threats 
for ecosystem with personal effort, becoming aware of the role to reduce the 
threats for ecosystem and form voluntary groups from participants, sustainability 
and using resources provided abundantly by the nature.  

Content 

The flow of the education video is developed in Turkish to be in Q&A style which 
can either be addressed to the student body or let the video ans wer the 
questions for the trainee. The content of the set initially starts from explaining 
general concepts and comes to more specific terms:  
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What is the ecosystem? An ecosystem is a dynamic complex of plant, animal and 
microorganism communities and their non-living environment interacting as a 
functional unit. 

What are the components of the ecosystem? Ecosystem has two kinds of 
components; living and non-living. Non-living components are energy, air, water, 
soil and earth crust, while the living components are plants, animals and men. 

How the natural balance in the ecosystem is maintain ed? The chemical 
compound of all living things on earth consists of carbon. It is the basic 
sustenance both for plants and animals. Well-fed plants p hotosynthesize with 
solar energy and produce oxygen. Animals breathe in the oxygen to pursue their 
living. After a while, these animals die of old age and their body fertilizes in the 
soil. The mineral compounds dissolve in the soil and tur n into carbon to keep 
feeding the plants to do their miraculous work. This delicate cycle is the base of 
all living things but it is also very simple to disturb.    

What is a basin? The actual meaning of a basin is Òan open containerÓ. A river 
basin is considered to be low laying area in which the stream and rivers flow 
their water. 

Where is the Ergene River Basin? Ergene River Basin is in the Trace peninsula of 
Turkey. It is situated rõght in the middle of Black Sea, the Bosphorus, the 
Dardanelles and the Aegean Sea. 

How was the Ergene River Basin formed? It is believed that this particular river  
basin is formed 250 million years ago with the deposition of the rock on its 
bottom. 

What are the general characteristics of the Ergene River Basin? The majority of 
the basin is under the influence of continental climate.  Due to its position, the 
basin is fed with a reasonable amount of precipitation during the year. 

What are the components of Ergene ecosystem? The overall area of the basin is 
1.447.760 hectare and only 1% of it consists of rivers and streams. 3% of the area 
is residential and 17% is semi-natural habitats. The basin hosts  over 300 endemic 
plants and 50 other living organisms that are the most abundant in the world.  

What are the threats against Ergene? The most prominent threats against the 
basin are destruction of the habitats, extinction of plant and animal species, 
invasive species that disturbs the balance in the ecosystem and the ongoing 
pollution. 
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What are the polluters of Ergene? The most prominent polluters of the basin are 
untreated industrial wastes, domestic wastes, poorly constructed sewage 
channels, usage of chemical fertilizers, and uncontrolled usage of agricultural 
products.  

Am I a polluter too? Eventually, all humans leave ecologic footprints in the 
ecosystem. Individuals should take great care for the products they use.  

Who are the polluters? The top name on the list of pollute rs is the industrial 
establishments. Individuals that do not recycle and care for the destruc tion of 
the ecosystem come as the second.  

What should be done to protect the ecosystem of Ergene? Authorities should 
build water storage and waste treatment plants. Renewable energy usage should 
be prioritized. Water usage parameters and pollution load in its system should 
be monitored.   

What can I do to protect the ecosystem? One should acknowledge that even a 
minor change in the behavior affects brings a positive effect on the 
environment. Conscious consumption and recycling domestic wastes are the 
least a simple human being can do for the conservancy of the ecosystem. 

Where am I in the ecosystem? What are my legal rights and responsibilities? As 
the major polluters of the ecosystem, we should take the greatest responsibility 
of the disturbance in the ecosystem. That being said, article 56 in the 
constitution of 1982 says that everyone has a right to live in a healthy and 
balanced environment. Therefore we should respect the rights of the others and 
act accordingly. 

Are there any volunteer establishments working for protecting the ecosystem of 
Ergene River Basin? There are a number of environmental associations such as 
TEMA, Greenpeace and TURMEPA.   

What are the domestic and international works to protect the ecosy stem of 
Ergene River Basin? One of the biggest projects that has ever been carried out to 
preserve the Ergene River Basin is the EU funded Integrated Land-Use 
Management Modelling in Black Sea Estuaries.  

What is currently being done to protect Ergene? Currently, a number of 
institutions are cleaning the stream beds, State Hydraulic Works build waste 
water treatment plants, rehabilitated organized industrial areas are formed, 
establishments are incentivized to use less energy, agricultural pollution is 
monitored more closely, recycling facilities are built and forestation and combat 
against erosion is prioritized. 
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What can I do to keep Ergene Basin healthy through long ages? This is a matter 
of maintaining sustainability within the region. Not only the industrial 
establishments but also he private citizens living in the region have a great 
responsibility of fulfill. The less we consume, the less we pollute. Everyone 
should take a more futuristic approach towards the conser vancy of the 
ecosystem. Please find the EEP set from www.e-balcksea.net/ergene. 

Ecosystem Education Program involves all question and brief answers that are 
mentioned above. The program is built to activate people to take action and 
take responsibility. 

 

Stakeholders 

TURMEPA has benefited from a number of institutions that help to build this 
program; 

¥ Department of Water Affairs and Forestry -Directorate  General of Water 
Management 

¥ Ministry of Environment and UrbanizationÐEnvironmental Management 

¥ City-District Education Offices 

¥ Local Governments 

¥ Namõk Kemal University  

¥ State Hydraulic Works 

¥ Chamber of Environmental Engineers 
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¥ Turkey Water Institute 

¥ Union of Municipalities of Marmara 

¥ OSB representatives 

¥ Adolescents and other NGOs Platform 

¥ Chambers of Industry and Agriculture 

¥ Cooperatives 

TrainersÕ Training 

In order to create an effective and fruitful domino ef fect and to reach more 
students, TURMEPA has performed series of TrainersÕ Trainings in Tekirda! , 
Edirne and Kõrklareli cities in order to build a pyrami d of trainers whose 
branches will be able to stretch even to the most remote ru ral areas of Thrace. 
This system enabled TURMEPA to reach 2000 teacher from 600 school in 3 cities. 
After taking the TrainersÕ Training, the teachers implemented the projects to 
their students and other educators in their schools. 

 

Visibility 

Visibility factor for any project is one of the most importan t aspects of 
recognition and sustainability. For this purpose, TURMEPA has designed 
brochures and posters along with and EEP DVDs and TrainersÕ Handbook of 
Ecosystem Education Program. These EEP DVDs are distributed to an average of 
2000 people of local authorities, establishments, teachers, volunteers, NGO s and 
other institutions. 
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Brochure 

These brochures were designed solely to introduce the Ergene River Basin, the 
introduction and purpose of the project, the pollute rs, the means of 
preservation and small anecdotes for raising awareness. 

Poster 

The posters of the project introduces the web-based online game of ÒCleaning 
the Ergene River BasõnÓ which is created for children to learn how to keep our 
water sources clean and how to efficiently use the differe nt kinds of renewable 
energy in the area. 

DVD Stickers 

 

TrainersÕ Handbook 

 

Outputs 

After a long and meticulous planning, the trainers started to work on the fiel d to 
train the target groups of the project.  
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Between the months of July and October 3 cities were visited; Tekirda ! , Edirne 
and Kõrklareli. 

¥ Between the months of July and August 2015, 15 different Local Authority 
and institution were visited in Edirne and Tekirda ! . All representatives 
were provided with the EEP set and were disseminated to other  institutions 
by these representatives. 

¥ In July 2015, 23 manager (3 of which were from local authorities) were 
trained in Tekirda !  and provided with the EEP set. 

¥ For 3 months, 10 volunteers from Namik Kemal Universit y continued field 
work of training. 

¥ In October 2015, trainers have reached 354 teachers from 198 schools in 14 
districts of 3 cities. 

¥ A conference was held for 4 academicians and 70 students in Namik Kemal 
University. 

¥ In October 2015, 41 local authorities were visited f or 8 days and the 
representatives were provided with the EEP set. 

¥ The trainings were provided to 1 Port Authority, 1 Coast Guard Command, 1 
Mukhtar region and 3 NGOs. 

¥ With the collaborations of the Governorship and related bodies along with 
the support of Provincial Directorate of National Educati on, 600 middle and 
high schools were reached and provided with the EEP set.    

¥ 2000 teachers were reached through 600 middle and high schools. 

¥ 199.200 students were reached through 600 middle and high schools. 

¥ With the support and collaborations of Chambers of Commerce and 
Industry, 100 industrial establishments and 100 othe r people were reached 
and provided with the EEP set. 

¥ 400 mukhtars of villages were reached in 3 cities. 

¥ 1100 institutions and establishments were reached in 3 cities. 

¥ 200 students from 3 social clubs of 3 universities were reached. 

¥ 200 press members in 3 cities were reached. 
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¥ Overall, a total number of 207.800 people were reach ed within the scope 
of EEP set.

LetÕs Save Ergene Online Game 

In order to reinforce the content of the education set, TURMEPA has also 
developed a web-based online game which is called ÒLetÕs Save ErgeneÓ. The 
game involves 3 states, first 2 of which is about cleaning the river basin, picking 
up solid wastes and learning about the negative effect that these wastes cause 
to the marine species. The third stage of the game shows the players how to use 
the renewable systems efficiently within the area. You may find the online game 
from the link below:

http://e-blacksea.net/ergene/preloader.swf

207.800 
People
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Assessment and Evaluation  

In order to comprehend a projectÕs success, Assessment and Evaluation tests are 
an impeccable way to determine what the participants have gained from the 
education sets. For this purpose TURMEPA has prepared an evaluation 
questionnaire which is shared with every teacher that has  taken part in the 
project. 

With sharing their opinions about the training program, participants will be 
assessed through Ecosystem Training Assessment Survey. This program is planned 
to be developed to be implemented with the training. The questionnaires will be 
distributed to the participants of the training program and will be asked to fill 
them out. 

Afterwards these questionnaires will be reported and an alyzed statistically, and 
in proportion to the results a trajectory of the sus tainability of the project will 
be outlined. 

The evaluation questionnaire questions;  

!  I have attentive and interested throughout the lecture 

!  I have taken notes during the lecture 

!  I have asked question about the points that I was curious about 

!  I have realized that I do not know enough about the Ergene River Basin 

!  I have realized that I need to renew my knowledge about the environment 

!  I would like to become a member of this environmental associat ion 
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!  I did not know that Ergene River Basin constitutes such a high importance 
for our seas 

!  I would like a legal action to be taken against the problems of Ergene 
River Basin 
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TURMEPA has already started entering data of the teachersÕ evaluation test 
forms which will enable to analytically monitor the effect iveness of the project. 
In order to obtain a healthy and truthful result from th e report, all information 
from all individuals has to be entered into the system. Reporting the collected 
data will mainly consist of percentages, and format of the report will be in 
charts and graphics.  

The results from the entered data from TrainersÕ Training, assessment and 
evaluation tests and educations in the school indicate that, high school students 
in particular found the current situation of the Ergene River Basin quite 
dramatic. Also, participant teachers are found to be very sensitive about the 
issue of taking legal action against the destruction of Ergene. 

Final Congress of ILMM-BSE Project 

For the last event of the project, a comprehensive congress was organized in 5 
November 2015 to declare the outputs of the project to publ ic. All ENPI and IPA 
partners from Bulgaria, Georgia, Ukraine and Turkey have come together with 
the purpose to presenting their achievements and provide sustainability to the 
project. For this purpose, three copies of Memorandum of Understanding were 
signed all for universities, local authorities and civil society organizations. 

104 people from 4 countries (Turkey, Ukraine, Georgia and Bulgaria) and 7 cities 
(Istanbul, Burgas, Tbilisi, Ozurgeti, Edirne, Batumi, and Odessa) have attended 
to the Final Congress. Gia Salukvadze the Governor of Guria Region, Beglar 
Sioridze the Mayor of Ozurgeti, Haluk Nadir the Deputy Governor of Istanbul, 
Adil Sabancõ the Regional Director of Edirne State Hydraulic Works, Hasan !rtem 
the Former Mayor of Hayrabolu Municipality, Be "ikta " Belediyesi ‚evre Koruma 
ve Kontrol MŸdŸrŸ Nejat BŸyŸkkšksal the Director of Environmental Protection 
and Control Department of Be "ikta " District, Nuri …zder the Ke"an District 
Governor, Prof Dr. Osman #!M#EK the Rector of Namõk Kemal University and Dr. 
Izolda Matchutadze an Academician from  Batumi Shota Rustaveli State 
University have attended as the protocol. 

Acknowledgement 

TURMEPA thanks to Belgin ERG†L for training the trainers of EEP in in the 
Universities and Schools of Tekirda$, Edirne and Kõrklareli cities, and to Melike 
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CHRONOLOGIC ALBUM 

IPA partners and Education Consultancy Meetings in 2013/2014 
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Ecosystem Education Program in Making 

   

  

 

Field Visits and Training Photos between July and November 2015 

Edirne: 
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Kõrklareli 

 

 

Tekirda!  
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Final Congress is 5 November 2015
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Chapter 24  

 

FURTHER READING 

 

 

 

1 Publications/Documents, conducted researchs, action plan, land use 
and environmental settlement plans for ERGENE RIVER BASIN in 
TURKEY 

1.1.  Action Plan to Protect Maritza-Ergene River Basin. Turkish Ministry of 
Environment and Forestry, General Directorate of Envir onmental 
management (November 
2008).http://www.uhabtsgp.com/resim/file/Ergene_Havzasi_Koruma_Eyl
em_Plani%5B1%5D.pdf 

1.2.  TR21 Thrace Region 2013-2014 Regional Draft plan. Thrace Devolopment 
Agency (June 2013). 
http://www.trakya2023.com/uploads/docs/trakya20142023.pdf  

1.3.  Revised Environmental Settlement plan for Ergene River Basin (1/100000 
scaled). Turkish Ministry of Environment and Forestry (August 
2009).http://www.trakyaka.org.tr/uploads/docs/1109201286q6MO.pdf  
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1.4.  Ninth Development Plan 2007-2013 ÒLand and Water Resources Use and 
Management PlanÓ. Turkish State Planning Organisation (September 
2005). 
https://www.google.com.tr/#q=T.C.+BA%C5%9EBAKANLIK+DEVLET+PLANL
AMA+TE%C5%9EK%C4%B0LATI+DOKUZUNCU+KALKINMA+PLANI+2007-3013 

1.5.  Tekirda!  as a candidate for a metropolitan city. Thrace Devolop ment 
Agency (June 2012). 
http://www.trakyaka.org.tr/uploads/docs/15112012ZTbqR_.pdf  

1.6.  Industrial Wastewater Main Management Plan for Maritza-Ergene River 
Basin: (Final Report). Turkish Ministry of Environment and Forestry 
(November 2010). 
http://www.csb.gov.tr/dosyalar/images/file/MericErgeneEAY.pdf  

1.7.  Bioethical Evaluation of TurkeyÕs Pater Policy: Ergene River Basin 
Example. Journal of Social Sciences Institute of Ankara University, 2012: 
3(2). DOI: 10.1501/sbeder_0000000049 139 

1.8.  Ordu, S. Monitoring and Developing Protection methods for Surface Water 
Resources of Ergene River Basin by the aid of Environmental Information 
System. PhD Thesis. 

1.9.  Ozdemir, Y. Evaluation of Great Menderes River Basin for Land and Water 
Resources Use Plan. PhD Thesis. 

1.10. T.C. ‚evre Ve Orman Bakanli ! i Meri•-Ergene Havzasi EndŸstriyel Atiksu 
Yšnetimi Ana Plan ‚ali "masi Final Raporu 2010.(GšrgŸn et al). 
http://www.suyonetimi.gov.tr/Libraries/su/ioCevreCozumleri_Ergene_Ha
vzas%C4%B1__EAY_Final_Raporu_OS%C4%B0B_29_01_13.sflb.ashx  

2 Documents on the regulations for land use and water management in 
Europe 

2.1 Land Use Planning Guidelines In the Context of Article 12  of the Seveso II 
Directives 96/82/EC as amended by Directive 105/2003/EC. Als o definin a 
Technical database with Risk data and Risk Scenarios to be used for 
assessing the compatibility between Seveso Establishment and residental 
and other sensitive areas listed in Articles 12. Europen Commission Jo int 
Research Center.Edited By M. D. Christou, M. Struckl and T. Biermann. 
2006. 108 pages 
http://ec.europa.eu/environment/seveso/pdf/landuseplanning_guidance
_en.pdf  
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2.2 Report from the Commission to the European Parliament, the Council, the 
European Economic and Social Committee and the Committee of the 
Regions. The Implementation of the Soil Thematic Strategy and Ongoing 
Activities 
http://ec.europa.eu/environment/archives/soil/pdf/SEC_2006_620.pdf   

2.3 European Commõssõon Brussels, 14.11.2012 Com(2012) 670 Final Report 
from the Commission to the European Parliament and the Council on The  
Implementation of the Water Framework Directive (2000/60/EC) River 
Basin Management Plans. 
http://ec.europa.eu/environment/water/water-framework/pdf/CWD-
2012-379_EN-Vol2.pdf 

2.4 Our life insurance, our natural capital: an EU biodiv ersity strategy to 
2020. 
http://ec.europa.eu/environment/nature/biodiversity/comm2006/pdf/20
20/1_EN_ACT_part1_v7%5b1%5d.pdf  

2.5 24/07/2013: Streamlining environmental assessment procedures for 
energy infrastructure Projects of Common Interest (PCIs). 
http://ec.europa.eu/environment/eia/pdf/PCI_guidance.pdf   

2.6 16/05/2013: Guidance on the Application of the Environmental Impact 
Assessment Procedure for Large-scale Transboundary Projects. 
http://ec.europa.eu/environment/eia/pdf/Transboundry%20EIA%20Guide
.pdf   

2.7 04/04/2013: Guidance on Integrating Climate Change and Biodiversity into 
Environmental Impact Assessment. 
http://ec.europa.eu/environment/eia/pdf/EIA%20Guidance.pdf   

2.8 04/04/2013: Guidance on Integrating Climate Change and Biodiversity into 
Strategic Environmental Assessment. 
http://ec.europa.eu/environment/eia/pdf/SEA%20Guidance.pdf   

2.9 14/03/2013: Environmental Impact Assessment of Projects - Rulings of the 
Court of Justice. 
http://ec.europa.eu/environment/eia/pdf/eia_case_law.pdf   

2.10 Integrated Approach to the Planning and Management of Land Resources 
United Nations Environment Programme  United Nations Conference on 
Environment & Development Rio de Janerio, Brazil, 3 to 14 June 1992. 
https://sustainabledevelopment.un.org/content/documents/Agenda21.pd
f  
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2.11 A framework for land evaluation. Soils Bulletin. 32. FAO, Rome. 1981. 
http://www.fao.org/docrep/x5310e/x5310e00.HTM   

2.12 Planning for Sustainable use of Land resources: Towards new 
Approaches. https://www.mpl.ird.fr/crea/taller-
colombia/FAO/AGLL/pdfdocs/lwbull2.pdf  

2.13 EU Lupa Land Use Report. 
http://www.espon.eu/export/sites/default/Documents/Projects/Applied
Research/EU-LUPA/Inception_report_EU-LUPA_Annexes.pdf  

2.14 Land Use planning Methos Strategies and  Tools 
http://land.hcmunre.edu.vn/data/file/Tai%20lieu/Kien%20truc%20-
%20Quy%20hoach/Planning%20land%20method.pdf  

3 Documents/Projects Reports and Maps on Land and Water Re sources 
Use Plan for the River Basins in Europe  

3.1.  Danube River Basin District Management Plan. (2009).  
http://www.icpdr.org/participate/sites/icpdr.org.participate/files/DRBM
_Plan_2009.pdf 

3.2.  Danube River Basin District Management Plan 2013 Update. 
http://www.icpdr.org/main/dba-2013   

3.3.  Final Danube River Basin District Management Plan Maps (complete set, 31 
maps) : 
http://www.icpdr.org/participate/sites/icpdr.org.participate/files/DRBM
_Plan_2009_Maps.pdf 

3.4.  Danube River Basin District Management Plan 2013 Update.  
www.icpdr.org/.../drbm_plan_-_update_2015_-_annex_-_dec_2014.pdf   

3.5.  Rhine River Basin managemt plan: Internationally coordinated 
management plan for the international river basin district of Rhine (2009):  
http://www.iksr.org/fileadmin/user_upload/Dokumente_en/Inventory_Pa
rts/bwp_endversion-en_komplett.pdf  

3.6.  Elbe River basin (2009) Management Plan: http://www.ikse-
mkol.org/index.php?id=13&L=2  
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3.7.  River Basins managemt plan: Bulgaria 
http://ec.europa.eu/environment/water/water-framework/pdf/CWD-
2012-379_EN-Vol3_BG.pdf 

3.8.  River Basins managemt plan: Greece 
http://ec.europa.eu/environment/water/water-framework/pdf/CWD-
2012-379_EN-Vol3_EL.pdf 

3.9.  Integrated Land-Use Management for Sustainable Development Stig 
ENEMARK, 
http://www.fig.net/pub/monthly_articles/april_2007/april_2007_enemar
k.pdf  

3.10. Schoorl, J. M., and A. Veldkamp. 2000. Linking land use and landscape 
process modelling: a case study for the Alora Region. Agriculture, 
Ecosystems and Environment 85:281Ð292. 

4 Other pubication on land use management plan modelling 

4.1.  Land Use Planning Concept, Tools and Applications. Editor/Author: 
Babette Wehrmann Published by: Deutsche Gesellschaft fŸr Internationale 
Zusammenarbeit (GIZ) GmbH Division Agriculture, Fisheries and Food 
Sector Project Land Policy and Land Management P. O. Box 518065726 
Eschborn/Germany. http://www2.gtz.de/dokumente/bib-2011/giz2011-
0041en-land-use-planning.pdf  

4.2.  Veldkamp, A, L.O. Fresco. CLUE: a conceptual model to study the  
Conversion of Land Use and its Effects Ecological Modelling 85 (1996) 253-
270. 

4.3.  Roger S. Bivand, Anne E. Lucas. 1997. Integrating models and 
Geographical information systems. 
http://geol.queensu.ca/faculty/harrap/teaching/geol463/GradDown/file
s/7_Bivand_IntegratingModels_1997.pdf  

4.4.  Aspinall, R  and D. Pearson Integrated geographical assessment of 
environmental condition in water catchments: Linking landscape ecology, 
environmental modelling and GIS. Journal of Environmental Management 
(2000) 59, 299Ð319. 
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4.5.  P. D. Wagner, S. Kumar, and K. Schneider 2013. An assessment of land use 
change impacts on the water resources of the Mula and Mutha Rivers 
catchment upstream of Pune, India. 

4.6.  A.J. Jakeman, R.A. Letcher 2001. Integrated assessment and modelling: 
features, principles and examples for catchment management. 
Environmental Modelling & Software 18 (2003) 491Ð501 

4.7.  Wang 1996. Usõng gõs to assess the relatõonshõp between land use and 
water qualõty at a watershed level. Pergamon. PIIS0160-4120(96)000. 

4.8.  G. Bocco, M. Mendoza, A. Vela«zquez. 2000. Remote sensing and GIS-
based regional geomorphological mappingÑa tool for land use planning in 
developing countries G. Geomorphology 39 ! 2001. 211Ð219. 

4.9.  X. Wang 2001. Integrating water-quality management and land-use 
planning in a watershed context. Journal of Environmental Management 
(2001) 61, 25Ð36  

4.10. Handbook on Integrating Land Use Considerations into Transportation 
Projects to Address Induced Growth. American Association of State 
Highway and Transportation Officials (AASHTO) 1995. 
http://onlinepubs.trb.org/onlinepubs/archive/NotesDocs/25-25(3)_FR.pdf   

4.11. J. Russell Hanley. Integrated land management to improve long-term 
benefits in coastal areas of Asian tsunami-affected countries. 
http://www.fao.org/forestry/13147-
03a6c623ede09b997b5c48e9f5da591b6.pdf  

4.12. Derek T. Robinsona, Tatiana Filatovab, Shipeng Sunc, Rick L. Riolod, 
Daniel G. Browna, Dawn C. Parkerc, Meghan Hutchinsa, William S. 
Curriea, Joan I. Nassauera Integrating land markets, land management, 
and ecosystem function in a model of land change . 
http://www.iemss.org/iemss2010/papers/S07/S.07.11.Integrating%20land
%20markets,%20land%20management,%20and%20ecosystem%20function%20
in%20a%20model%20of%20land%20change%20-
%20DEREK%20T%20ROBINSON.pdf  

4.13. R. Schaldach and J. A. Priess 2008.  Integrated Models of the Land System: 
A Review of Modelling Approaches on the Regional to Global Scale. Living 
Rev. Landscape Res., 2, (2008), 1.  
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Brouchure - 1 

 

The project Integrated Land-use Management Modelling of Black Sea Estuaries (ILMM-BSE) is funded by the 2nd  
call for proposals of the Joint Operational Programme ªBlack Sea Basin 2007-2013º

Turkey, Hayrabolu Municipality, TR2
tel: +90 282 315 4471
e-mail: baskan@hayrabolu.bel.tr; www.hayrabolu.bel.tr

Turkey, Istanbul; 1 34674 Aziz Bey Sokak
tel: +90 0216 310 9301, fax: +90 0216 343 2177
www.turmepa.org.tr

Turkey, 59030 Tekirdag; Namik Kemal Mahallesi, 
Campus Street, No:1, Degirmenalti Campus; 
Tel:  +90 (282) 250 00 00, Fax: +90 (282) 250 99 00;
e-mail: intrelations@nku.edu.tr; www.nku.edu.tr

IPA Financial Bene• ciary:

Hayrabolu Municipality

Hayrabolu is one of the oldest settlements in Thrace. Hayrabolu Municipality (HBM) will be the IPA 
Lead Bene• ciary of the project. HBM will be responsible for project coordination activities in Turkey. 
Its public institutions are established to meet the common needs of people in this city. The primary 

mission of the municipality is to provide services based on the common goals as e  ectiveness, e!  ciency, and quality 
of service. Also, it works on improving the quality of life in the area and the municipalities nearby.

Hayrabolu Municipality try to implement the idea that allmunicipalities, towns and village organizations have to 
meet the common needs of the people in a healthy and 
sustainable way, and must satisfy the needs of the people of 
the city.

IPA Partners:

Turkish Marine Environment Protection Association

Turkish Marine Environment Protection Association (TURMEPA) is a civil society movement founded 
by Rahmi M. Ko! and the Shipping Chamber of Commerce on April 8, 1994 with the objective of 
making the protection of our coasts and seas a national priority and creating a legacy of a sustainable 

Turkey for future generations.

TURMEPA's mission is to contribute to the preservation of seas and 
coasts as a national priority and to create a country that has reached 
sustainable development goals for future generations.

Namõk Kemal University

Namõk Kemal University was founded in 2006, with the Act numbered 5467, under the administration 
of the Higher Education Council. The University is based on a strong and old background of more 
than 30 years. Faculty of Agriculture, opened in 1982, and "orlu Faculty of Engineering, founded in 
1992, build up the academic foundation with their education, researches and publications.

Recently, the University o  ers Bachelor's degrees with its eight faculties and three schools; graduate and post-
graduate degrees with three institutes and associate degrees with 
eleven vocational schools to nearly 27000 students. It has more 
than 800 academic and 450 administrative sta  . The University is 
a member of the European University Association and is in the 
Balkan Universities Network.
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Bulgaria, 8000 Burgas
29A, Ferdinandova, Str., • oor 4
tel/fax: +359 56 841966; e-mail: brta@abv.bg

Bulgaria, 8010 Burgas; 1, Prof. Yakimov, Bul.
tel/fax: +359 56 86 00 41
e-mail: rector@btu.bg, www.btu.bg

Ukraine, 65023 Odessa; 6, L. TolstoyStr.
tel/fax: +38 0482 333 888
e-mail: info@ukrmepa.org; www.ukrmepa.org

Georgia, 0164 Tbilisi; 97, Tsinamdzgvrishvili Str.
tel: +995 32 951991, fax: +995 32 911948
e-mail: o   ce@civitas.ge; www.civitas.ge

Applicant:

BOURGAS REGIONAL TOURIST ASSOCIATION (BRTA)

 BRTA was established in 1998 as an organization in public bene! t. It unites the existing in Burgas 
region local tourist organizations, regional tourist associations and local authorities (municipalities). 
The goal of BRTA is to support and encourage the development of tourism in Burgas region and alone 

or in cooperation with other organizations working to develop the region as a tourist destination. BRTA is registered 
in accordance with the requirements of the Tourism Act in Bulgaria. BRTA is the only regional tourism organization 
in Bulgaria, a member of the National Board of Tourism in Bulgaria from 
its establishment until now. National Tourism Board is a state public 
advisory and coordinating body to the Minister of Economy and Energy 
(MEE).  BRTA is a member of the Regional Committee on Employment in 
Burgas region.

ENPI Partners:

ªProf. Dr Assen Zlatarovº University 

ªProf. Dr Assen Zlatarovº University is the only state university in Southeast Bulgaria. It was founded 
on 6th October 1963 by Decree "  162 of the Council of Ministers as a Higher Chemico-technological 
institute ªProf. Dr Assen Zlatarovº which connected forever it with the name of its patron.  ªProf. Dr 
Assen Zlatarovº University was rati! ed as such by a resolution of the National Assembly in 1995.

More than 320 highly quali! ed lecturers, 127 of them habilitated, teach at the university. Organization and 
management of the educational process at the university comply with the European requirements and criteria for 
qualitative educational and research process. A university evaluation and education quality maintenance system has 
been worked out. The University has been rated among the ! rst in Bulgaria according to the quality of the research 
on Hirsch system for scienti! c contribution. Carrying out the policy of the 
university management for rejuvenating and heightening the quali! cation 
of the academic sta# , there has been a practice established for announcing 
competitions on all levels ± from ªassistant professorº to ªprofessorº.

Ukrainian Marine Environment Protection Association

Ukrainian Marine Environment Protection Association (UKRMEPA) is a member of the 
International Association for the Protection of the Marine Environment INTERMEPA. In 2008, it was 

formally recognized by the international community and the Marine already internationally successfully cooperated 
with other a   liates INTERMEPA. UKRMEPA created on the basis of Odessa National Maritime Academy, Nautical 
Institute of Ukraine - Department of Marine Institute UK, the Institute of Postgraduate Education, maritime executives 
and specialists of Water Transport of Ukraine, the Ukrainian Central design Bureau ªSlipwayº with the support of 
the Odessa regional organization ªGreen Partyº. Its main goal is to 
consolidate the capabilities of members of the Organization for the 
advancement of the marine environment and the coastal zone of the 
Black Sea and the Azov Sea, as the basis for the existence and further 
development of civil society.

Civitas Georgica

International Association Civitas Georgica was established in 1996 by those, who believe that 
Georgia is a country of European values. Our mission is to promote establishment of democratic 

and e   cient local government in Georgia, to assist democratic reforms and to advance the competent public 
participation in local decision-making.

Civitas Georgica specializes in e# ecting policy change through institution building, organization and management 
development and training. Civitas Georgica has already conducted over 50 large and small-scale projects in sectors 
including public sector reform, local government capacity building, regional/community development, pre-school 
and primary education, youth empowerment and engagement in public life, civic participation and advocacy.

To achieve its goals, Civitas Georgica enters in strategic partnership 
with other organizations. We are the members of Central and Eastern 
European Citizen's Network (CEE CN), European Network of Training 
organizations (ENTO), the national NGO coalition on decentralization.
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Integrated Land-use Management modelling of Black Sea Estuaries

BRTA,  January 2014

This publication has been produced with the assistance of the European Union. The content of this publication is the sole 
responsibility of BRTA and can in no way re• ect the viewes of the European Union.

PROJECT: Integrated Land-use Management Modelling of Black Sea Estuaries (ILMM-BSE) 

Applicant: Bourgas Regional Tourism Association (BRTA), Bulgaria

ENPI Partners: Bourgas Prof. Assen Zlatarov University, Bulgaria; Ukrainian Marine Environment Protection Assoc., Ukraine; 
Civitas Georgica, Georgia.

IPA Financial Bene• ciary: Hayrabolu Municipality (HBM), Turkey

IPA Partners: Turkish Marine Environment Protection Association, Turkey; Namõk Kemal University, Turkey

The total duration of the joint Action is 24 months.

Total budget of the project:   1 344 782.42.

Objectives of the Joint Action: Overall objective - To develop, enhance, and evaluate, impact assessment and management 
tools for the sustainable land use of the watershed areas of coastal deltas.

Speci• c objectives:
 » To create an integrated database system involving all relevant European research and application practices.
 » To foster communication and collaboration on land management, in target deltas.
 » To develop land-use models for target deltas.
 » To induce a cooperative institutional structure.
 » To create cooperation and networking among scientists, land developers and decision makers in Black Sea basin.
 » To develop an environmental education program.

Target group(s): Academicians, researchers and experts of local universities and research institutions.

Final bene• ciaries: Representatives and members of local NGOs; Representatives and o•  cials of local authorities and 
administrations

Estimated results:  The basic outcome will be sharing knowledge, ensuring the lasting integration of information and 
data, networking experts and stakeholders throughout Black Sea basin, expanding the use of scienti  c tools to promote 
sustainability in the use of the territories of coastal deltas and to spread excellence worldwide.

Main activities: Integrating activities; Joint research programme; Spreading excellence activities; Management activities.

Black Sea Basin Joint Operational Programme 2007-2013

The Black Sea Basin Joint Operational  Programme 2007-2013 (hereafter Black Sea JOP) is a programme under the European 
Neighbourhood & Partnership Instrument (ENPI) of the EU. It aims to contribute to: ªa stronger and sustainable economic 
and social development of the regions of the Black Sea Basinº.

The programmeÂs three speci! c objectives are:
 »  Promoting economic and social development in the border areas;
 »  Working together to address common challenges;
 »  Promoting local, people-to-people cooperation.

The Black Sea JOP covers three priorities and a technical assistance component. Each of the three priorities has a number 
of Measures: 

Priority 1: Supporting cross border partnerships for economic and social development based on common resources
 » Measure 1.1: Strengthening accessibility and connectivity for new intra-regional information, communication, 

transport and trade links;
 » Measure 1.2:  Creation of tourism networks in order to promote joint tourism development initiatives and 

traditional products;
 » Measure 1.3: Creation of administrative capacity for the design and implementation of local development policies;

Priority 2: Sharing resources and competencies for environmental protection and conservation
 » Measure 2.1: Strengthening the joint knowledge and information base needed to address common challenges in 

the environmental protection of river and maritime systems;
 » Measure 2.2: Promoting research, innovation and awareness in the   eld of conservation and environmental 

protection for protected natural areas;
 »  Measure 2.3: Promotion of cooperation initiatives aimed at innovation in technologies and management of solid 

waste and wastewater management systems.

Priority 3: Supporting cultural and educational networks for the establishment of a common cultural environment in the 
Basin

 » Measure 3.1: Promoting cultural networking and educational exchange in the Black Sea Basin communities.



!438 

Brouchure - 2 

 
!

 

"##$%&&'()*+,-.'+/0'#!



! 439 

Brouchure - 2 

 
!

!"#"$!%&'()*"%+,-"#'$./'(0+10+#'(2',3445)#"'1!(*"%+ '

!67689:;':899<6='>?@''

4>?A;7'B5BCD''

!"#$ %&'&()*+&,-$ ).$ ",-&/01-&2$ 345$ .)0$ 6)17-1($ 2&(-17$1,2$ 177)6"1-&2$ 81-&079&27$ 17$ 1$ -))($ .)0$ 7:7-1",&2$
+1,1/&+&,-$ *016-"6&7;$ !""#$ <7-1=("79+&,-7$ ).$ 1$ +)2&($ =1,>;$ !"""#$ ?77&77+&,-$ ).$ 6100@",/$ 61*16"-@$ 1,2$
*)-&,-"1($ .)0$ 1A:16:(-:0&$ *0)2:6-"),$ =@$ +)2&((",/;$ !"'#$ B)2&((",/$ *)77"="("-"&7$ ).$ .:-:0&$ ).$ 2&(-17$ :,2&0$
6("+1-&$691,/&7C$7&1$(&'&($0"7",/$1,2$2"717-&0;$ !'#$?77&77+&,-$).$ -9&$0&7:(-$ ).$+)2&((",/$1,2$+),"-)0",/$
7-:2"&7$).$&D"7-",/$*0)E&6-7;$!'"#$F&1(G-"+&$+),"-)0",/$7-01-&/"&7$1,2$+&-9)2)()/"&7H$

4>?A;7'B5EF'

!"#$ ?77&77+&,-$ ).$ &6)7@7-&+$ 691016-&0"7-"67$ 1,2$ =")2"'&07"-@$ ).$ I(16>$ 5&1$ 2&(-17;$ !""#$ ?77&77+&,-$ ).$ 5<5$
691016-&0"7-"67$ 1,2$ =")2"'&07"-@$ ).$ I(16>$ 5&1$ 2&(-17;$ !"""#$ ?77&77+&,-$ ).$ *0&7&,-$ -01,7*)0-C$ &,&0/@$ 1,2$
,1-:01($ 0&7):06&7$ 61*16"-@$ ",$ -9&$ -&00"-)0@$ ).$ 2&(-17$ 8"-9",$ I(16>$ 5&1$ =17",;$ !"'#$ %&'&()*+&,-$ ).$ 1$
+&-9)2)()/@$ .)0$ &7-"+1-"),$ ).$ JK$ '1(:&;$ !'#$ ?77&77+&,-$ ).$ /&)()/"61($ L$ /&)G69&+"61($ 691016-&0"7-"67$ ).$
2&(-17;$!'"#$5)"($691016-&0"7-"67$1,2$-9&"0$*)-&,-"1($.)0$'10"):7$(1,2G:7&$)*-"),7C$",6(:2",/$1/0"6:(-:0&$1,2$
.)0&7-;$!'""#$?"0GM1,2G5&1$",-&016-"),$*0)=(&+7;$!'"""#$K(177"."61-"),$).$I(16>$5&1$2&(-17H$

4>?A;7'B5G'H'4>?A;7'I5EF'

!"#$ F&'"&8$ ).$ &D"7-",/$ <4?L54?LK4?$ 0&/:(1-"),$ .)0$ (1,2G:7&$ *(1,,",/$ 1,2$ -9&$ 2&'&()*+&,-$ ).$ ,&8$
0&/:(1-"),7;$!""#$F"7>$177&77+&,-$).$-9&$0&7:(-7$).$1$(16>$).$7:7-1",1=(&$(1,2$:7&$*(1,,",/;$!"""#$5:7-1",1="("-@$
"+*16-$ 177&77+&,-$ ).$ (1,2$ +1,1/&+&,-$ 1,2$ 0&/"),1($ 2& '&()*+&,-$ 7-01-&/"&7;!"'#$ <'1(:1-"),$ ).$ 6)7-G
=&,&."-$1,1(@7"7;$!'#$<'1(:1-"),$).$6)7-G&..&6-"'&,&77$+&-9)2)()/"&7H$

4>?A;7'B5G'H'4>?A;7'I5EF'

!"#$ %&'&()*+&,-$ 1,2$ &'1(:1-"),$ ).$ 60"-&0"1$ 1,2$ 7-1,21027$ .)0$ "+*(&+&,-1-"),$ ).$ ",-&/01-&2$ 7:7-1",1=(&$
(1,2G:7&$*(1,,",/$1,2$+1,1/&+&,-;$!""#$%&'&()*+&,-$ ).$",2"6&7$1,2$",2&D$.)0$177&77",/$(1,2G:7&$"+*16-7$
),$ 2&(-1$ &6)()/@;$ !"""#$ <0)7"),$ 1,2$ 2&7&0-"."61-"),$ 0"7>7$ 177&77+&,-$ .)0$ 81-&079&27;$ !"'#$ %&'&()*+&,-$).$
-))(7$ .)0$ *0&2"6-"),7$ 0&A:"0&2$ .)0$ 2&6"7"),G+1>",/;$ !'#$ B&-9)2)()/"&7$ .)0$ A:1("-1-"'&$ 1,2$ A:1,-"-1-"'& $
166):,-",/$).$-9&$+:(-".:,6-"),1($&..&6-7$).$(1,2$+ 1,1/&+&,-$1,2$2&'&()*+&,-$7-01-&/"&7$8"-9$0&/102$-)$
&,'"0),+&,-1($ *0)-&6-"),C$0:01($2&'&()*+&,-C$(1,2$ : 7&C$(1,2761*&C$-):0"7+C$ 0&60&1-"),C$1/0"6:(-:0&$1,2$
.)0&7-0@$ 16-"'"-"&7;$ !'"#$ ?77&77+&,-$ ).$ -01,7G=):,210@$ *0)=(&+7;$ !'""#$ N90&79)(27$ ).$ 7:7-1",1="("-@;$ !'"""#$
3:"2&$ .)0$ -9&$ 2&'&()*+&,-$ ).$ 2&6"7"),G7:**)0-$ 7@7-&+7;$ !"D#$ 5-01-&/"&7$ .)0$public and stakeholders’ 
*10-"6"*1-"),$ ",$ -9&$ 2&6"7"),$ +1>",/$ *0)6&77;$ !D#$ 4,7-"-:-"),1($ 7-0&,/-9&,",/$ .)0$ (1,2G:7&$ *(1,,",/$
1:-9)0"-"&7;$!D"#$J&8$",7-"-:-"),1($(&/"7(1-"),$.)0$(1,2G:7&$*(1,,",/$1:-9)0"-"&7;$!D""#$<'1(:1-"),$60"-&0"1$.)0$
J1-:01($O10>7C$J1-:01($?77&-7C$1,2$P)0(2$Q&0"-1/&$5"-&7$",$&7-:10@$81-&079&27;$ !D"""#$%&'&()*+&,-$).$1,$
",-&/01-&2$.01+&8)0>$1,1(@7"7;$ !D"'#$4+*16-$177&77+&,-$1,2$+1,1/&+&,-$-))(7$ .)0$7:7-1",1=(&$(1,2$:7&;$
!D'#$%&'&()*+&,-$).$OG5GF$).$",2"61-)07$.)0$-9&$:7&$).$2&6"7"),$+1>&07H$

1!(J!"##',.'+&"'!"#"$!%&'$%+,-,+,"#'(2',3445)#"'1!( *"%+'

4,$ )02&0$ -)$ 169"&'&$ -9&$ )=E&6-"'&7$ ).$ -9&$ O0)E&6-C$",-&,7"'&$ 7-:2"&7$ 91'&$ =&&,$ 6),-",:",/H$ 5)+&$
*0&("+",10@$0&7:(-7$10&$*0&7&,-&2$",$-9"7$2)6:+&,-$),R$!"#$M1,2$:7&$691,/&$+)2&((",/$).$<0/&,&$F"'&0$I17",$
",$N:0>&@;$!""#$&6)()/"61($7-1-:7$1,2$,1-:01($91S102$0"7>$177&77+&,-$).$-9&$F)*)-1+)$1,2$T&(&>1$<7-:10"&7$
",$I:(/10"1$8"-9 ' 6),,&6-"),$-)$-9&$(1,2G:7&$*016-"6&7$1,2$691,/&7$!"""#$9@20)()/"61($+)2&((",/$).$-9&$0"'&0$
61-69+&,-7$).$3:0"1$0&/"),$",$3&)0/"1C$-9&$1,1(@7"7$).$-9&$",.(:&,6&$).$-9&$(1,2$6)'&0$1,2$(1,2$:7&$691,/&$
),$ 81-&0$ A:1,-"-@$ 1,2$ A:1("-@$ !"'#$ 7-:2"&7$ 6),2:6-&2$ ",$ %,"&7-&0C$ %0@$ &7-:10@;$ Q12S9"=&@C$ U:@1(,">C$
?2S91(@>C$5+1(($?2S91(@>$",$V>01",&H'

B 3$./'0#"'%$&.J"'4(/"33,.J'(2'"!J"."'!,-"!')$#,.',.' +0!K"L'

<0/&,&$F"'&0$I17",C$()61-&2$",$-9&$<:0)*&1,$*10-$).$N:0>&@C$"7$),&$).$-9&$WX$0"'&0$=17",7$",$N:0>&@H$<0/&,&$
F"'&0C$WYZ$>+$",$ (&,/-9C$ =)0,7$",$47-01,61$B):,-1",$01,/&7$6()7&$-)$-9&$ I:(/10"1,$=)02&0C$E)",7$",-)$ -9&$
B10"-S1$F"'&0$1,2$%"76910/&$",-)$-9&$?&/&1,$5&1$",$-9&$510)S$3)(.H$N9&$=17",$10&1$"7$1=):-$[[$\\\$>+W$1,2$
-9&$-)-1($*)*:(1-"),$",$-9&$=17",$"7$[$[X\$\\\H$$

N9&$(1,2$:7&$691,/&7$=&-8&&,$[]]\$1,2$W\\\C$W\\^$1,2$W\[W$10&$79)8,$",$_"/:0&$W$89&0&17$-9&$(1,2$:7&$
691,/&7$=&-8&&,$[]]\$1,2$W\[W$"7$7:++10"7&2$",$",$N1=(&$[$



!440 

Brouchure - 2 

 
!

!!!!!!!!!!!!!! !

"#$%&'!()!*+'!,-./!%0'!1+-.$'!2'34''.!(556!-./!76668 !7669!-./!76(7!

*-2,'!()!:-./!%0'!1+-.$'!;<!=&$'.'!>#?'&!2-0#.!2'34' '.!(556!-./!76(7)!!

!"#$%&'(% )**+% ,+),% !"#$%-'(%
./"#0(%123%45("%123%45("%16(.7"5(3% 45("%123% 45("%16(.7"5(3%

457898.8":%"5("% ,;<% =<>?<;,?% =;=% <@<?+;?>% A=*;<%
4058.-:7-5":%45("% >*;>% ))B<),);*=% >@;@% ))<)+@);??% C);)%
DE5('7'%"#$%'(F8%#"7-5":%"5("'% )>;)% ,<?@>B;=>% )?;*% ,<<B+*;=*% C)G+%
H(7:"#$'% +;=% B+B=;)B% +;,% =<=,;*@% C=,;)%
H"7(5%IE$8('% +;B% ?*<@;=?% +;>% )+,>B;,)% A<>;*%

4'%.E#.:-'8E#'G%J/8:(%7/(%"57898.8":%"5("%18#.:-$8#0%'(77:(F(#7%"5("%"#$%8#$-'758":%KE#(3%"#$%J"7(5%IE$8('%
$-(%7E%#(J%5('(5LE85'%.E#'75-.78E#%8#.5("'($%IM%=*;<%"#$%<>;*2G%5('N(.78L(:MG%J(7:"#$'%"#$%"058.-:7-5":%
"5("'%$(.5("'($%$5"F"78."::M;%

7 =@A:ABC@D:!E*D*FE!DGH!GD*F>D:!IDJD>H!>CEK!DEE=EEL=G*!A"!*I=!>AMA*DLA!DGH!N=:=KD!
=E*FD>C=E!CG!OF:BD>CD!PC*I!@AGG=@*CAG!*A!*I=!:DGHQFE=!M>D@*C@=E!DGH!@IDGB=E!

O/(%(.E:E08.":%'7"7-'%E9%7/(%7"50(7%"5("'%E9%P(:(Q"%"#$%RENE7"FE%58L(5'%('7-"58('%J"'%5(L8(J($%J87/%7/(%
"L"8:"I:(% $"7"% E#% 7/(% I8E$8L(5'87MG% J"7(5% S-":87M% "#$% :"#$% -'(% N5".78.(';% O/8'% 7"'Q% J"'% 8FN:(F(#7($% 8#%
.E::"IE5"78E#%J87/%7/(%:E.":%"-7/E5878('%"#$%:("$8#0%(TN(57%8#%7/(%98(:$%E9%(#L85E#F(#7":%FE#87E58#0%"#$%
5(.EL(5M% 95EF% UV&G% U-:0"58#"% 4."$(FM% E9% '.8(#.('% (7.;% DE5% 7/(% $(L(:ENF(#7% E9% $(7"8:($% "#$% "..-5"7(%
8#7(5".78L(% F"N'% (TN:"8#8#0% 7/(% :"#$C-'(% "#$% (.E:E0M% E9% 7/(% 7"50(7% "5("'% J(% #(($% $899(5(#7% Q8#$% E9%
8#9E5F"78E#%"#$%$"7"%W%E5$(5%7E%.5("7(%L"58E-'%8#9E5F"78E#%:"M(5%"'%"%N"57%E9%7/(%XWV%1D80-5(%,3;%

!

"#$#%&'$()*!

+',-!./0!1'$/!

23-&#4#%3!

2)/5#&)*'4!-'5'!

6,7)&#,10,5'4!1'$/!

"#$%&'!7)!*;R;$&-R+#18!,-./!%0'8!+S/&;,;$#18!+#03;&#1-,!/-3-!-./!'.?#&;.T'.3-,!T-R0!<&;T!3;!/;4.)!

O/(%F"8#%'E-5.('%E9%7/8'%8#9E5F"78E#%"5(%7/(%"L"8:"I:(%"#$%95((%$"7"I"'('%E9%Y&ZWV%"#$%[\RWZY;%
O/(%'7"57%NE8#7%E9%7/(%5('("5./%8#%7/8'%"T8'%J"'%7/(%/M$5E:E08.":%./"5".7(58K"78E#%E9%7/(%58L(5%I($'%"#$%J87/%
('78F"78E#%E9%7/(%9:EE$%58'Q%"'%F"8#%7/5("$%9E5%7/(%'-'7"8#"I:(%:"#$C-'(%1D80-5(%=3;%

!

!

!

!

!

!

!

!
"#$%&!U)!",;;/!?%,.'&-2#,#3S!;<!>;R;3-T-!-./!N','V- !>#?'&0)!



! 441 

Brouchure - 2 

 
!

!  "#$%&'&()*+',-&$.'')/(,&0,1".,%)2.%,3453+,+/$,/+1+/ .6),*+1*"-./13,)/,(4%)+,%.()&/,
&0,(.&%()+,

!"#$%& '()$*+& $,& -*.%/(0& %-*+)& /1(& 2-%.3& 4(%& .*%,/& *5& !(*#)$%& ,6#(%0$+)& %66#*78& 9:8;& 3<& 5#*<& '$=(#&
>%/%+(?$&<*"/1&/*&4"6,%&'$=(#&<*"/1&%+0&5"#/1(#&+*#/1&/*&/1(&(0)(&*5&/1(&6*#/&.$/@&*5&A*/$8&B1(&#()$*+&$,&
.*<6*,(0&*5&/1#((&%0<$+$,/#%/$=(&0$,/#$./,&$+.-"0$+)&CD"#)(/$E&F%+.131"/$&%+0&G1*31%/%"#$&H"+$.$6%-$/$(,&–&
/1#((&<*,/&$<6*#/%+/&,(//-(<(+/,&*5&/1(&#()$*+E& I1$.1&%#(&%--&+*+J.*%,/%-&%+0&-*.%/(0&$+&/1(&<*"+/%$+&
5**/1$--& 1$+/(#-%+08& K*"#& ,<%--& ,(//-(<(+/,& %#(& -*.%/(0& %-*+)& /1(& !"#$%& .*%,/E& 5#*<& +*#/1& /*& ,*"/1L&
!#$)*-(/$& %+0& B,3%-/,<$+0%& MF%+.131"/$& H"+$.$6%-$/@NE& O#(3$& %+0& 41(3=(/$-$& MCD"#)(/$& H"+$.$6%-$/@N8&
CD"#)(/$&$,&/1(&%0<$+$,/#%/$=(&.(+/#(&*5&!"#$%&MK$)"#(&P&%+0&;N8!!

,

,

,

0789:;,<=,5>?9@AB7>C,D;CE7BF,>G,(9:7A,%;87>C,
AHH>:D7C8,B>,CAB7>CA@,H;CE9E,IE>9:H;J,(;>3BABK,
LMMLN,

& 0789:;,O=,5>?9@AB7>C,HPAC8;,AHH>:D7C8,B>,QRSR,
ACD,LMML,H;CE9E,A8A7CEB,TAHUD:>?,>G,/55,C78PB,
@78PBE,ACD,'ACDEAB,

G%/.1<(+/,& *5& /I*& <%$+& #$=(#,E& 4"6,%& %+0& >%/%+(?$& .*+,/$/"/(& (,,(+/$%--@& /1(& /(##$/*#@& *5& /1(& (+/$#(&
#()$*+E&I1$.1&$,&6*,$/$=(&5%./*#&$+&/(#<,&*5&$+/()#%/(0&<%+%)(<(+/&*5&.%/.1<(+/E&.*%,/%-&%+0&<%#$/$<(&
$,,"(,8&Q@0#*-*)$.%-&<*0(--$+)&*5&/1(,(&/I*&#$=(#&?%,$+,&/1(#(5*#(&I*"-0&6#*=$0(&$<6*#/%+/&$+,/#"<(+/&/*&
#()$*+%-&%"/1*#$/$(,&/*&?(//(#&0(%-&I$/1&.*<6-(7&6#*.(,,(,&*5&-%+0&?%,(0&,*"#.(,&*5&6*--"/$*+E&%+0&<*+$/*#&
$<6%./,&*5&.1%+)(,&$+&-%+0&.*=(#&%+0&-%+0&",(&$+&/1(&.%/.1<(+/&%#(%,8&

R+& ,@+(#)@& I$/1& (+=$#*!'RS4& M1//6LTT(+=$#*)#$0,8+(/N& %+0& AU!V4C& M1//6LTT6()%,*6#*W(./8(" N& (55*#/,E&
"/$-$,$+)& $+,/#"<(+/,& 0(=(-*6(0& "+0(#& /1(,(& (%#-$(#& 6#*W(./,E& 1@0#*-*)$.%-& <*0(--$+)& %+0& ,",/%$+%?-(&
0(=(-*6<(+/&$+0$.%/*#&/**-,&%#(&?($+)&%66-$(0&/*&!"#$%&'()$*+&%+0&$/,&<%$+&#$=(#,8&K$)"#(&?(-*I&0$,6-%@&
?%,$+,& *5& /1(,(& /I*& 3(@& #$=(#,& 0$,.1%#)$+)& /*& /1(& 2-%.3& 4(%& $+& !(*#)$%+& .%,(& %#(%L& 4"6,%& M+*#/1N& %+0&
>%/%+(?$&M,*"/1N8&H%6&,1*I,&/*6*)#%61@E&-%+0&.*=(#&%+0&,*$-,&$+&#$=(#&?%,$+,8&V0<$+$,/#%/$=(&?*"+0%#$(,&*5&
!"#$%&'()$*+&%#(&,1*I+&$+&#(0&.*-*"#&%,&I(--8&F%@(#,&%#(&*=(#-%$0&%)%$+,/&HCSR4&/#"(&.*-*"#&$<%)(8&B1(,(&
$<%)(,&,1*I&0%/%J,(/,&%=%$-%?-(&5*#&1@0#*-*)$.%-&<*0(--$+)&/1(&#$=(#&?%,$+,&*5&/1(&!"#$%&'()$*+&MK$)"#(&XN8&

!

0789:;,V=,(9:7A,:;87>C,ACD,DABAWE;BE,AXA7@AT@;,G>:,PFD:>@>87HA@,Y>D;@@7C8,7BE,BZ>,YA7C,:7X;:,TAE7CE,

,



!442 

Brouchure - 2 

 
!

!  "#$%&'"( )*+%$)#'%( &+( %+&'"#',-( %,.( '"#$/,.-( 0/%10&2 '.-( 3$./4+&3-( /%10/4.3-( "5/44(
/%10/4.3(&+($3,/&+'(

!" #$" %&''()*" +,-&./" ,0" 1-&//(" '&2),*3" 45)65" +(7&/" )% " 8,//)9.&" %," (*(.:;&" %5&" 5:-',.,2)6(." (*-" /,)."
8',6&//&/" +(//)<&" &/%=(')&/>" $*)&/%&'3" $':" &/%=(':? " @(-;5)9&:3" A=:(.*)73" !-;5(.:73" B+(.." !-;5(.:7" 4(/"
6'&(%&-"CD)2='&"EFG"B%=-)&/"4&'&"-,*&",*"%5&"0,'+(%),*",0"/=/%()*(9.&".(*-"=/&",0"&/%=(')&/",0"%5&"H.(67"
B&(" )*"%5&"6,*%&I%" ,0"%5&"2.,9(."6.)+(%&"65(*2&"(*-"8&(7"0.,4" ,0" ')<&'/"0.,,-)*2G"J5&"0.,,-)*2" 8',9.&+"
=*-&'"6.)+(%&"')/7"4(/"&<(.=(%&-"=/)*2"KKBL#"+,-&.". (*-"(/"("'&/=.%",0"')<&'"0.,,-/G"K'&(%&-"("8',2'(+" 0,'"
6(.6=.(%)*2"6.)+(%&"65(*2&"=/)*2"("+,-&."KKBL#"CD)2='&"MFG"

"

6789:;(<=(>%(#;::?7@(5AB;C(AD(*B;EE?(,;87A@""""""""""""""""6789:;(F=(6CAAB7@8(G:AHC;I(7@(*B;EE?(,;87A@"

J5&"8',9.&+/" ,0"6.,/&-"&/%=(':" ,*"%5&"&I(+8.&"A=:(.* )7"&/%=(':"4(/" /%=-)&-G"J5)/"&/%=(':" )/" ("<(.=(9.&"
%5&'(8&=%)6"/8("(*-"5(/"("4&(7"'&.(%),*/5)8"4)%5"%5&"/&(3"65('(6%&');&-"9:"/.,4"4(%&'"&I65(*2&3"'&6&)<& /"
("+)*)+=+")*0.,4",0"0'&/5"4(%&'"0',+"/+(.." ')<&'/G" N,//)9.&"4(:/"4&'&"&I8.,'&-"%,"8'&/&'<&"(*-"'&/%,'& "
%5&"&/%=(':G"B%=-)&/"4&'&"6,*-=6%&-",*"%5&"8',9.&+/",0"(22'&//)<&"(6%),*",*"6,(/%(."&/%=(':"('&(/3"45)6 5"
.&(-/"%,")*%&*/&"(9'(/),*",0"6,(/%(."('&(/G"$&<&.,8 +&*%",0"8',%&6%),*"(*-"6,*/&'<(%),*",0"%5&"6,(/%"0',+"
&',/),*"(*-"&00)6)&*%"4(:/"%,"=/&"0,'+&-"%&'')%,')& /G"O*",'-&'"%,"/%'&*2%5&*"%5&"6',//P9,'-&'"6,,8&'(%),*"
9&%4&&*" %5&" 6,=*%')&/" ,0" %5&" H.(67" B&(" 0,'" &6,*,+)6" (*-" /,6)(." -&<&.,8+&*%" ,*" %5&" 9(/)/" ,0" /5('&-"
'&/,='6&/3"%5&"-&<&.,8+&*%",0"%,=')/+"(*-"%'(-)%),* (."8',-=6%/"4&'&"2)<&*"/8&6)(."6('&G"B%=-)&/"4&'&"(./,"
6,*-=6%&-",*"%5&"0,'+(%),*" ,0"%5&"6,+8.&I"6,(/%(." )* 0'(/%'=6%='&"8(//&*2&'" /5)88)*2"(.,*2"%5&"6,(/%",0"
%5&"H.(67"B&("CD)2='&"QFG""

"

6789:;(J=(G?EE;@8;:(EK7LL7@8(?CA@8(MK;(NA?EM(AD(MK;(2C?NO(";?(

(



443

Brouchure - 3

http://e-blacksea.net
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ILMM-BSE PROJECT ON THE WEB

The Web site of ILMM-BSE project may be introduced into four parts: 1) A detail information on ILMM-BS E 
project; 2) WEBGIS; 3) Integrated Management System (IMS); and 4) Ecosystem Training Program in 
Turkey.

1) DETAIL INFORMATION ON ILMM-BSE PROJECT

The website of ILMM-BSE project can be reached from http://e-blacksea.net . On the main page, slider 
infoms the visitors about the most imprortant parts  of the project and recent and fortcoming events. A  
detail information about the project , partners , events , documents and gallery ere documented in the 
sub pages (Figure 1 ).

Figure 1. ILMM-BSE Website main page.

Project: Summary, objectives, activities and other necessary  information of the project are published 
under this item.

Partners: Aplicant, ENPI partners, IPA beneficiary and IPA partners are introduced under partners item.

Events: Workshops, congress and trainings are the events. Five workshops, namely, one in Bulgaria, 
Ukraine and Georgia and 2 in Turkey; two congress, one in Bulgaria and one in Ukraine were held so far . 
The last congres will  be organised in Turkey in No vember 2015. Simultanous six training programs in each 
partner country were organised in order to introduc e the participants with ILMM-BSE Project, its goals , 
objectives, content, methods and to discuss its imp lementation of the developed land use change 
software in the target deltas/watershed. 

Project Information

Contract Number : 2.2.1.72714.211 MIS-ETC no.

2642Start Date : 26.05.2013Completion Date :

25.05.2015 

read more..

Project Activities

Activity 1: Integrating ActivitiesThe database

programme will, mainly, be formed as a dynamic

website. In the website, there will be a main page

including al 

read more..

Third Workshop and International Black
Sea Day Celebration in Batumi,
Georgia

The third workshop within the scope of the Project

ÒILMM-BSE Integrated Land-use Management

Modelling in Black Sea EstuariesÓ, funded by the Eu

read more..

username password LoginRegister | Forgot your password?

Istanbul Meeting, May 2015 
"BLACKSEA WebGIS & Statistics Module

European Commission

The Central Finance and Contracts

Unit (CFCU)

Black Sea Hotspots Project

REPAIR Project

PEGASO Project

The Commission on the Protection of

the Black Sea Against Pollution

enviroGRIDS Project

Useful Links Latest News

WORKSHOP IN GEORGIA 

UKRAINE WORKSHOP 

15 August 2014

Training Program - 4 in

Turkey 

23th December 2014

Summary

Objectives

Activities

Project Information

Project

Applicant

ENPI Partners

IPA Beneficiary

IPA Partners

Partners

Copyright (c) 2015 - All Rights Reserved Home Contact

read more..

With the ILLM-BSE Project, it is aimed to modelling for

sustainable land use management, potential

settlement places ... 

With the ILLM-BSE Project, it is aimed to modelling for

sustainable land use management, potential

settlement places detection, determination of

industrial p ... 

HOME
Homepage

PROJECT
Project Pages

PARTNERS
Partners Pages

EVENTS
Events Pages

DOCUMENTS
Documents Pages

GALLERY
Photo Gallery

CONTACT
Contact Us

ECOSYSTEM 

TRAINING PROGRAM
TURMEPA (Turkish)
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Documents: 27 E-bulletins and press releases in English and in the language of each partner country were
published. Training materials prepared by the exper ts during the training programs and research 
documents can be found and downloaded from this site .

Gallery: Numerous very interesting photos taken during the p roject implementation were published to 
share with the visitors. 

Links for the Integrated Management System (IMS), Forum, Ecosystem Training Program in Turkey and 
useful website are also placed in the main page of ILMM-BSE Project. 

2) WEBGIS OF ILMM-BSE PROJECT

The WEBGIS of ILMM-BSE project has two main headings, Maps and Statistical data, and a legend to help 
which maps or data to see.

Maps: Maps of target deltas/watersheds ( Figure 2 ), borders of study areas, settlement areas, hydrol ogy, 
habitats, soil, CORINE (1990, 2000, 2006, 2012, all these indicated years may not be available for all  
deltas/watersheds), land use change (from 1990 to 20 00, from 2000 to 2006, from 2006 to 2012, all these  
indicated years may not be available for all deltas /watersheds) and satellite images are included in t his 
part of the website. One of the road map, physical m ap and satellite image can be used as base map. The 
maps in the website can be downloaded and printed.

One can easily select which maps and what short of data want to see on the screen with the aid of legend
appear on the right top of the screen ( Figure 3 ).

Statistics: Statistical data of the target deltas/watersheds (la nd use change data) in each country
analysed by the software developed within the scope  of research studies of ILMM-BSE Project (Figure 4 )
are also presented either in tabular or graphical fo rms.

Figure 3. ILMM-BSE Project WEBGIS Maps and 
legend

Figure 4. Statistical data page of 
ILMM-BSE Project

Figure 2. Map of the target deltas/watersheds
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3) INTEGRATED MANAGEMENT SYSTEM (IMS) OF ILMM-BSE PROJECT

Integrated use of geographical data in different st ructure, different format, different coordination s ystem 

(projection) and different time zone forms Integrat ed Management System (IMS) in geographic archive 

systems. In this context, Integration means accorda nce and coordination. 

Geographical Information Systems (GIS) and Management Information Systems (MIS) are generally 

sufficient in limited number of locations and for s mall data but the continuously growing and complex

data management requires more sophistic and controll ed systems, i.e., IMS.

With the aid of IMS of ILMM-BSE Project, a ÒControl PanelÓ was developed in order to download new 

information to the system by the project personnel,  modification or organising of existing data ( Figure 5 ).

Figure 5 . Control Pannel of ILMM-BSE Project.

Authorised project personnel can connect to the Ò Control Panel Ó via a correct username and password 

and modify existing data or enter new information o n project and partners, slider and news, press rele ase 

and e-bulletins in their languages, training materia l, research documents, events and gallery. 

A ÒForum Ó section was also prepared under Control Panel open to anyone interested in the subject of 

ILMM-BSE Project after being a member of this form.  Members can raise their view on the topics of ILMM -

BSE Project after filling registration form and bei ng activated by the data management coordinator. 

4)ECOSYSTEM TRAINING PROGRAM UNDER BEING IMPLEMENTED IN TURKEY

In the Ecosystem Training Set includes: i) 20 short t raining video films to introduce the project to the civil 
society and young generation and educate them on ec osystem; ii) a guide for the training set; iii) a ga me 
for the kids to develop awareness about the ecosyst em; and iv) posters on ILMM-BSE project and Ergene 
River Basin (Figure 6 ).

Figure 6. Ecosystem Training Program site (in Turkish).
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Training Program - I 

Integrated Land-use Management Modelling of Black Sea Estuaries ILMM-BSE 
Project 

Training Program I: Introduction to Land Use Management Modelling of 
Ergene River Basin of Turkey - 17-18 December 2013  

 
Objectives of Training Program I in Turkey:  
The objective of the Training Program I in Turkey w as to introduce the target group of 
participants with Project, its goals, objectives, c ontent, methods and to discuss its 
implementation in Ergene River Basin as a target st udy area in TURKEY. 
Participants:  Researchers and postgraduate Students from the universities, experts 
from Public Institutions, representatives of NGOs a nd local authorities participated in 
the Training Program I. Number of Participants was 51 
Place: Training program was held at Namik Kemal Universit y, Agricultural Faculty 
Conference Hall.  

Training Program I 
17 December 2013 

09.00-10.00 Registration 
10.00-11.00 Goals, objectives, content and expected outcomes of  the ILMM-BSE Project  

Prof. Dr. Fatih KONUKCU (NKU, Joint Research Coordinator of ILMM-BSE 
Project) 

11.00-11.30 Coffee Break 
11.30-12.30 Environmental problems within the context of land u se management 

Prof. Dr. Fatih KONUKCU (NKU, Joint Research Coordinator of ILMM-BSE 
Project) 

12.30-13.30 Lunch 
13.30-15.00 The significance of land use planning and land  eva luation in Thrace Region 

and Turkey 
Yard. Do•. Dr. Duygu BOYRAZ (NKU, Agric. Faculty, Soil Science and Plant 
Nutr. Dept.,) 

15.00-15.30 Coffee Break 
15.30-16.00 Discussion 

18 December 2013  

9.30.10.30 Ergene River Basin Settlement Plan and its sustainability 
…mer ALBAYRAK (Tekirdag Director of Environment and City Planning) 

10.30-11.00 Coffee Break 
11.30-12.30 Ergene River Action Plan : Deep discharge and its sustainability 

Mehmet CEYHAN (Ergene River Deep Discharge Program Coordinator) 
12.30-13.30 Lunch 
13.30-14.30 Use of Geographical Information System (GIS) in Watershed Management 

Prof. Dr. Dursun Zafer ! EKER (ITU, Civil Engineering. Fac., Geo Engineering 
Dept.) 

14.30-15.30 Database management within the context of GIS 
Prof. Dr. Dursun Zafer ! EKER (ITU, Civil Engineering. Fac., Geo Engineering 
Dept.) 

15.30-16.00 Coffee Break 
16.00-17.00 Physical Design of Watersheds with the aid of GIS and applications 

Prof. Dr. Dursun Zafer ! EKER (ITU, Civil Engineering. Fac., Geo Engineering 
Dept.) 

17.00-17.30 Discussion and closing remarks 
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Training Program - II 

Integrated Land-use Management Modelling of Black S ea 
Estuaries (ILMM-BSE) Project 

Training Program II: Physical Design of Watersheds  
 27-28 March 2014 

Objectives of Training Program II in Turkey:  
The objective of the Training Program II in Turkey was to introduce the participants 
with ILMM-BSE Project, its goals, objectives, conte nt, methods and to discuss its 
implementation in Ergene River Basin, provide infor mation on water resources 
management in Ergene River Basin and on Physical design of watersheds. 
Participants: 
Researchers and postgraduate students from the universities, experts from Public 
Institutions, representatives of NGOs and local aut horities participated in the Training 
Program I. The number of participants was 78. 
Place: 
Training program was held at Namik Kemal University , Agricultural Faculty Conference 
Hall.  
 

Training Program II: Physical Design of Watersheds 
27 March 2014 

09.00-10.00 Registration 
10.00-11.00 Goals, objectives, content and expected outcomes of  the ILMM-BSE Project  

Prof. Dr. Fatih KONUKCU (NKU, Joint Research Coordinator of ILMM-BSE 
Project) 

11.00-11.30 Coffee Break 
11.30-12.30 Water Resources of Thrace Region: Activities of Regional Directorate of 

State Hydraulic Works 
Adem COSKUN (Director of 113th State Hydraulic Works Branch) 

12.30-13.30 Lunch 
13.30-15.00 Use of GIS to Produce Spatial Data for Integrated Watershed Management 

Prof. Dr. Dursun Zafer ! EKER (ITU, Civil Engineering. Fac., Geo Engineering 
Dept.) 

15.00-15.30 Coffee Break 
15.30-16.00 Physical Design of Watersheds with the aid of GIS and applications: Case 

Studies 
Prof. Dr. Dursun Zafer ! EKER (ITU, Civil Engineering. Fac., Geo Engineering 
Dept.) 

28 March 2014  

9.30.10.30 Technical Activities within Integrated Land-use Man agement Modelling of 
Black Sea Estuaries (ILMM-BSE) Project. 
Prof. Dr. Sel•uk ALBUT (NKU, ILMM-BSE Project Data Management 
Coordinator) 

10.30-11.00 Coffee Break 
11.30-12.30 GIS Application in Modelling Watersheds 

Prof. Dr. Sel•uk ALBUT (NKU, ILMM-BSE Project Data Management 
Coordinator) 

12.30-13.30 Lunch 
13.30-16.30 Discussion and closing remarks 
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Training Program - III 

Integrated Land-use Management Modelling of Black S ea 
Estuaries (ILMM-BSE) Project 

Training Program III: Land Use Change Modelling: Ca se of Ergene 
River Basin (1990-2013) - 27-28 November 2014 

Objectives of Training Program III in Turkey:  
The objective of the Training Program II in Turkey was to introduce the participants 
with ILMM-BSE Project, its goals, objectives, conte nt, methods and to discuss its 
implementation in Ergene River Basin, provide infor mation on water resources 
management in Ergene River Basin and on Physical design of watersheds. 
Participants: 
Researchers and postgraduate students from the universities, experts from Public 
Institutions, representatives of NGOs and local aut horities participated in the Training 
Program I. The number of participants was 38. 
Place: 
Training program was held at Namik Kemal University  Agricultural Faculty Conference 
Hall.  
 

Training Program III: Land Use Change Modelling: Case of  
Ergene River Basin (1990-2013)  

27 November 2014 

09.00-10.00 Registration 
10.00-11.00 Goals, objectives, content and expected outcomes of  the ILMM-BSE Project  

Prof. Dr. Fatih KONUKCU (NKU, Joint Research Coordinator of ILMM-BSE 
Project) 

11.00-11.30 Coffee Break 
11.30-12.30 Integrated Management System (IMS) of the ILMM-BSE Project  

Prof. Dr. Sel•uk ALBUT (NKU, Data Management Coordinator of ILMM-BSE 
Project) 

12.30-13.30 Lunch 
13.30-15.00 Watershed Modelling System (WMS) in Integrated Watershed Management  

Assoc.Prof.Dr. Mehmet ! ENER (NK†, Agricultural Faculty, Biosystem Eng. 
Dept.) 

15.00-15.30 Coffee Break 
15.30-16.00 Watershed Modelling System (WMS) Examples in Integrated Watershed 

Management  
Assoc.Prof.Dr. Mehmet ! ENER (NK†, Agricultural Faculty, Biosystem Eng. 
Dept.) 

28 November 2014  

9.30.10.30 Hydrological Modelling Approach To Integrated Land Use Management 
(ArcSWAT) 
Bahadõr ALT†RK (NKU, Vocational School of Technical Sciences) 

10.30-11.00 Coffee Break 
11.30-12.30 ARrcSWAT Applications 

Bahadõr ALT†RK (NKU, Vocational School of Technical Sciences) 
12.30-13.30 Lunch 
13.30-16.30 Discussion and closing remarks 
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Training Program - IV 

Integrated Land-use Management Modelling of Black S ea 
Estuaries (ILMM-BSE) Project 

Training Program IV: Land Use Change Modelling: Cas e of Ergene 
River Basin (2013-2023) Ð 25-26 December 2014 

Objectives of Training Program IV in Turkey:  
The objective of the Training Program IV in Turkey was to introduce the participants 
with ILMM-BSE Project, its goals, objectives, conte nt, methods and to discuss its 
implementation in Ergene River Basin, provide infor mation on water resources 
management in Ergene River Basin and on Physical design of watersheds. 
Participants: 
Researchers and postgraduate students from the universities, experts from Public 
Institutions, representatives of NGOs and local aut horities participated. The number of 
participants was 68.  
Place: 
Training program IV was held at Namik Kemal University  
 

Training Program IV: Land Use Change Modelling: Case of  
Ergene River Basin (2013-2023)  

25 December 2014 
NKU Rectorate Conference Hall 

09.00-10.00 Registration 
10.00-11.00 Goals, objectives, content and expected outcomes of  the ILMM-BSE Project  

Prof. Dr. Fatih KONUKCU (NKU, Joint Research Coordinator of ILMM-BSE 
Project) 

11.00-11.30 Coffee Break 
11.30-12.30 Geographical Data in Integrated Management System of the ILMM-BSE 

Project  
Prof. Dr. Sel•uk ALBUT (NKU, Data Management Coordinator of ILMM-BSE 
Project) 

12.30-13.30 Lunch 
13.30-15.00 Land Use Classification Systems in Integrated Watershed Management  

Prof. Dr. Sel•uk ALBUT (NKU, Data Management Coordinator of ILMM-BSE 
Project) 

15.00-15.30 Coffee Break 
15.30-16.00 Land Use Classification Systems Applications in Integrated Watershed 

Management 
Prof. Dr. Sel•uk ALBUT (NKU, Data Management Coordinator of ILMM-BSE 
Project) 

26 December 2014  
NKU Agricultural Faculty Conference Hall  

9.30.10.30 Land Use Change Modelling in Integrated Land Use Management  
Bahadõr ALT†RK (NKU, Vocational School of Technical Sciences) 

10.30-11.00 Coffee Break 
11.30-12.30 Land Use Change Modelling in Integrated Land Use Management  

Bahadõr ALT†RK (NKU, Vocational School of Technical Sciences) 
12.30-13.30 Lunch 
13.30-16.30 Discussion and closing remarks 
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Training Program - V 

Land Use Management Modelling of Black Sea Estuarie s (ILMM-
BSE) 

Training Program V: Modelling Impact of Land Use Ch ange on 
Water Resources: Case of Ergene River Basin Ð 5-6 M arch 2015 

 
Objectives of Training Program V in Turkey:  
The objective of the Training Program V in Turkey w as to introduce the participants 
with ILMM-BSE Project, its goals, objectives, conte nt, methods and to discuss its 
implementation in Ergene River Basin, provide infor mation on water resources 
management in Ergene River Basin and on Physical design of watersheds. 
Participants: 
Researchers and postgraduate students from the universities, experts from Public 
Institutions, representatives of NGOs and local aut horities participated. The number of 
participants was 36. 
Place and Time: 
Training program V was held at Namik Kemal University Rectorate and Agricultural 
Faculty Conference Halls. 
 

Training Program V: Modelling Impact of Land Use Ch ange on Water Resources:  
Case of Ergene River Basin  

5th  March 2015 
Namõk Kemal University Rectorate Conference Hall 

09.00-10.00 Registration 

10.00-11.00 
Goals, objectives, content and expected outcomes of  the ILMM-BSE Project  
(Prof. Dr. Fatih KONUKCU, NKU Joint Research Coordinator of ILMM-BSE 
Project) 

11.00-11.30 Coffee Break 

11.30-12.30 
Interactive data share and its application on use i n ILMM-BSE Project 
(Prof.Dr. Selcuk ALBUT, NKU ILMM-BSE Data Management Coordinator) 

12.30-13.30 Lunch 

13.30-15.00 
Modelling impact of land use change on water resour ces: case of Ergene 
River Basin  
(Bahadõr ALT†RK, NKU Vocational School of Technical Sciences) 

15.00-15.30 Coffee Break 

15.30-16.00 
Modelling impact of land use change on water resour ces: case of Ergene 
River Basin (ContÉ.) 
(Bahadõr ALT†RK, NKU Vocational School of Technical Sciences) 

6th  March 2015  
Agricultural Faculty Conference Hall 

9.30.10.30 
Modelling impact of land use change on water resour ces: case of Ergene 
River Basin (Application) 
(Bahadõr ALT†RK, NKU Vocational School of Technical Sciences) 

10.30-11.00 Coffee Break 

11.30-12.30 
Modelling impact of land use change on water resour ces: case of Ergene 
River Basin (Application) 
(Bahadõr ALT†RK,NKU Vocational School of Technical Sciences) 

12.30-13.30 Lunch 
13.30-16.30 Evaluation and Closing remarks (Moderator: Prof.Dr.  Selcuk ALBUT) 
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Training Program - VI 

Land Use Management Modelling of Black Sea Estuarie s (ILMM-
BSE) Project. 

Training Program VI: ILMM-BSE Land Use Change Model ling 
Software (WebGIS) Ð 23- 24 June 2015 

 
Objectives of Training Program VI in Turkey:  
The objective of the Training Program VI in Turkey was to introduce the participants 
with ILMM-BSE Project, its goals, objectives, conte nt, methods and to discuss its 
implementation in Ergene River Basin, provide information on ILMM-BSE Land Use Change 
Modelling Software (WEB-GIS). 
Participants: 
Researchers and postgraduate students from the universities, experts from Public 
Institutions, representatives of NGOs and local aut horities participated. The number of 
Participants was 25. 
Place and Time: 
Training program VI was held at Namik Kemal University and Agricultural Faculty 
Conference Hall. 
 

Program VI: ILMM-BSE Land Use Change Modelling Software (WebGIS)  

23 rd June 2015 
Namõk Kemal University Agricultural Faculty Confere nce Hall 

09.00-10.00 Registration 

10.00-11.00 
Goals, objectives, content and expected outcomes of  the ILMM-BSE Project  
(Prof. Dr. Fatih KONUKCU, NKU Joint Research Coordinator of ILMM-BSE 
Project) 

11.00-11.30 Coffee Break 

11.30-12.30 
ILMM-BSE Land Use Change Modelling Software (WebGIS). Technical properties 
(Prof.Dr. Selcuk ALBUT, NKU ILMM-BSE Data Management Coordinator) 

12.30-13.30 Lunch 

13.30-15.00 
ILMM-BSE Land Use Change Modelling Software (WebGIS). Training on its usege 
(Prof.Dr. Selcuk ALBUT, NKU ILMM-BSE Data Management Coordinator) 

15.00-15.30 Coffee Break 

15.30-16.00 
ILMM-BSE Land Use Change Modelling Software (WebGIS). Training on its usege 
(Prof.Dr. Selcuk ALBUT, NKU ILMM-BSE Data Management Coordinator) 

24 June 2015  
Namõk Kemal University Agricultural Faculty Confere nce Hall 

9.30.10.30 
ILMM-BSE Land Use Change Modelling Software (WebGIS). Applications. 
(Prof.Dr. Selcuk ALBUT, NKU ILMM-BSE Data Management Coordinator) 

10.30-11.00 Coffee Break 

11.30-12.30 
ILMM-BSE Land Use Change Modelling Software (WebGIS). Applications. 
(Prof.Dr. Selcuk ALBUT, NKU ILMM-BSE Data Management Coordinator) 

12.30-13.30 Lunch 
13.30-16.30 Evaluation and Closing remarks (Moderator: Prof.Dr.  Selcuk ALBUT) 

 

 


