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4. Discussion

Land use/land cover change forms under the force of socio-economic and natural
driving factors in spatial and time extent.

In the assessment of the results for the scenarios of 202 3, 2030 and 2050; it was
assumed that:

¥ No protection measures will be applied in the land use/land cover
structures of the study area,

¥ The Organised industrial zone in the current targeted plans will n ot be
modified/increased in the future

It was concluded that urbanisation will develop into the areas aro und the
industrial and present settlement areas. Linear trend analysis revealed t hat
agricultural areas will be invaded by urbanisation and forest area will not be
affected significantly by the urbanisation.

6. References

Geoghegan, J., S. C. Villar, P. Klepeis, P. M. Mendoza, Y. Ogneva-Himmelberger, R. R.
Chowdhury, B. L. Turner Il, and C. Vance. 2001. Modeling tropical deforestation in
the southern Yucata«n peninsular region: Comparing survey and satellite data.
Agriculture, Ecosystems and Environment 85:25D 46.

Kaimowitz, D., and A. Angelsen. 1998. Economic models of tropical deforestationNA
review. Center for International Forestry Research, Bogor.

Lambin, E. F., B. I. Turner, H. J. Geist, S. B. Agb ola, A. Angelsen, J. W. Bruce, and
others. 2001. The causes of land-use and land-cover change: moving beyond the
myths. Global Environmental Change 11:261D269.

Nalbant, A., Aslan, Y. ve Yalar, C., 2005, KYtahya "li Elektrik Puant YYk Tahmini, 11.
Ulusal Elektrik Elektronik Bilgisayar MYhendisli# Kongresi, Bildiri Kitaped #5, I,
"stanbul, 211-214.

Pontius, R. G., & Schneider, L. C. (2001). Land-cov er change model validation by an
ROC method for the Ipswich watershed, Massachusetts USA. Agriculture
Ecosystems & Environment, 85(1D3), 239D248.

112!



Serneels, S., and E. F. Lambin. 2001. Proximate causes of land use change in Narok
district Kenya: a spatial statistical model. Agricu Iture, Ecosystems and
Environment 85:65D82.

Turner Il, B. L., Ross R. H., and D. L. Skole. 1993. Relating land use and global land
cover change. IGBP Report 24, HDP Report 5.

Verburg, P. H., Soepboer, W., Veldkamp, A., Limpiad a, R., Espaldon, V.,&Mastura, S. S.
A. (2002).Modeling the spatial dynamics of regional land use: The CLUES model.
Environmental Management, 30(3), 391D45.

! 113



114!



Chapter

Assessment of the Result of Modelling and
Monitoring Studies of Existing projects

Fatih KONUKCU Bahaddr ALTTRK

"Namék Kemal University, Faculty of Agriculture, Bio system Engineering Department, TR59030
Tekirdag-TURKEY fkonukcu@nku.edu.tr

*Namék Kemal University, Vocational School of Technical Sciences, TR59030 Tekirdag-TURKEY.
balturk@nku.edu.tr

1. Introduction

In this chapter, the brief information on the the existing Project on Land Use
managemet in Europe (PEGASO, IASON, EnviroGRIDS) and Action Plan of Ergene
River Basin under application were reviewed.

2. Existing Project in Europe
2.1. PEGASO Project

The information about PEGASO Project was obtained at: !!
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http://www.pegasoproject.eu/images/stories/WP4/D4.2  %20LEAC UAB 140401.pdf,
http://www.pegasoproject.eu/ and http://cmsdata.iuc n.org/downloads/peg4.pdf

The main objectives of the PEGASO project are : to identify the instruments
needed, and build the capacity for implementing the principles of ICZM
(Integrated Coastol Zone Management) Protocol in order to help countries to put
the Protocol into practice.

To support the implementation of the ICZM Protocol, PEGASO will work with
policy makers, scientists and planners to develop a range of tools and new
approaches to achieve a sustainable regional coastal planning and
management.

Key tasks of PEGASO Project are: In order to achieve its objectives, the core of
PEGASO is the development of an ICZM Governance Platform that: A Will be used
to share data and information to bridge the science and decision-making. A Test
sustainability tools developed by PEGASO through case studies. A Build a common
understanding on priority issues and institutional perspectives affecting the
coastal zones and the sea of the two regional seas.

The outcome of the PEGASO Project: In the accounting framework that has been
developed, three innovative complementary axes have been produced:

I.  An accounting methodology based on a land cover map, PEGASO LAND
COVER (PLC), done with different remote sensing data, to determine and
measure stocks. Produced at two dates (2000-2011), the PLC allows
measuring changes in land cover flows and identifying their drivers over the
Mediterranean and the Black Sea coast. These basic accounts have been
associated to the change in the quality of ecosystems, approximated by a
biodiversity indicator.

ii. A methodology allowing spatial explicit quantification of human activities
pressures, measuring also potential impacts of each activity over coastal
and marine ecosystems. In this methodology, land based pressures are
calculated on the basis of land cover/land use changes at the coast and in
the catchments. Therefore any improvement of land cover mapping done in
the LEAC part will allow improving the index. Moreover, the ability to
calculate land use changes for the all Mediterranean, should allow to model
where land based pressures are mostly increasing.

iii. Spatial pattern metrics provide an interesting and innovative approach to
sea ecosystem accounting byquantifying changes in the quality and quantity
of benthic ecosystems. This tool requires spatial data of ¢ oastal and marine
habitats which serves as a proxy for the stocks and flows of these
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ecosystems. Using this approach, baselines of coastal and marine habitats
can be characterized and monitored to determine where benthic eco system
state is improving or degrading, natural capital 135

The work on LEAC/SEAC has represented a real challenge for the team, as most
of these methodologies have had to be re-invented, in relation with available
data, (1) to extend PEGASO Land Cover to all coastal areas of the two basins,
Mediterranean and Black Sea. It is the first time that such a product is achieved.
(2) to link land ecosystems and sea ecosystem accountings.

The impossibility for applying the same methodology used at land to the sea has
been explained in the introduction. The most similar to LEAC is the work done on
measuring changes in benthic ecosystems. As it focuses on the seascape as a
whole, it can be easily compared with landscapes, and interconnexions should be
applied to assess the quality of coastal landscape through land cover and
ecosystem changes with the quality of marine ecosystems, even though the
methods for monitoring and measuring are different.

The emerging field of seascape ecology provides the multi-scale tools necessary
to quantify seascape structure and can be used as a proxy for biodiversity.
Furthermore, seascape structure can be linked to ecos ystem services. A
framework for sea ecosystem accounting is produced.

A cumulative Impact and Pressure Index was developped reviewing Halpern
methodologies that have been already applied at global scale, and at regional
scales in the Baltic Sea and the North Sea. The conceptual frame is more focused

on appraisal of stressors and on the cumulative pressures and impacts they
exerced on the coastal marine ecosystems. A mapping of coastal and marine
ecosystems was done based on sea bed EUNIS community map (EUSEAMAP). At
present it has been produced only for the Western Mediterr anean, but it is
planned to be extended in the future to the whole Mediterranean. This has
represented a gap in coverage, but the methodology is robust and reproducible
when data will be available.

After many team discussions and exchanges, to drive the work in a real
integrated direction, it was decided that first a better appraisal of each method
was needed, as they had per se a hight level of technicality. Therefore
development of those methodologies run in parallel during the PEGASO project,
to get the best results from each, validate them and identify the uncertainty
threasholds together with the stakeholders, and therefore analyse at how they
can relate together in an accounting exercise.
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2.2. IASON Project

The information about IASON Project was obtained at: http://iason-
fp7.eu/index.php/en/

IASON Project has the ultimate goal to establish a permanent and sustainable
Network of scientific and non-scientific institutions, st akeholders and private
sector enterprises belonging in the EU and third countries located in two
significant areas: The Mediterranean and the Black Sea regions. The main focal
points of the project will be the usage and application of Earth Observation (EO)
in the following topics: i) climate change; ii) resource efficiency; and iii ) raw
materials management.

IASON aims to build on the experiences gained by 5 FP7 funded projects,
OBSERVE, enviroGRIDS, GEONETCab, EGIDA, and BalkanGEONet. All of the abov
projects focused on enhancing EO capacities, knowledge and technology in the

EU and in neighborhood countries. During their execution time they managed to
establish links with a critical mass of research institutions, organizations, public
organizations, stakeholders, and policy makers in the Balkan region, the
Mediterranean, and the Black Sea Basin.

IASON intends to create the proper conditions for enhancing knowledge transfer
capacity building, and market opportunities in using EO applications and
mechanisms in specific research fields that are addressing climate actions
resource efficiency and raw materials management.

Project Results: The current status in the Mediterranean and Black Sea Regions
was defined. A database of stakeholders, existing thematic networks, and
finished and ongoing research efforts in the two regions was created. Thus The
framework and metrics to perform a meaningful and concrete gap analysis was
defined. Furthermore a roadmap for capacity building and technology transfer
based on the EGIDA methodology was successfully developed for the
Mediterranean and Black Sea regions.

In addition an EO Applications Information package and toolkit, that is aiming to
provide users with information and tools primarily focused in coastal monitoring,
water and soil resources management, and mining and mineral exploration and
also in H2020 Societal Challenge 5 theme along with GEOSS 9 societal benefit
areas, was also developed.

A database containing information about Funding Organizations and Institutes
along with funding programmes focusing on Earth Observation in the
Mediterranean and Black Sea Region was developed and populated. Furthermore
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actions were taken for the implementation of the research and funding agendas
watch and the sustainable funding toolkit.

The approach OR&I Uptake of Applications Results in Fostering collaborative
Future action in MED and BS regionsO activity is applied at three levels:
Data/Metadata level, Capacity Building level, and Model/methodology level. The
main results achieved. 1) the development of a prototype visuali zation toolkit
for facilitating the gap analysis, 2) the development of a prototype appl ication
for extracting enviroGRIDS input and output data, 3) the development of a
prototype Business Process Broker use case for uptaking enviroGRIDS tools.

For the successful dissemination of the projectOs vision, aim, and results D6.1
was produced laying out the guidelines for IASONOs dissemination strategy plan.
Furthermore the IASON fact sheet was created and distributed. In addition the
first two newsletters of the project were distributed through the projectOs
website. During the first year a series of dissemination actions were taken
informing the scientific community and the general public about IASON through
the participation of IASONOs consortium partners to international and national
events.

Actions regarding the implementation of the IASON PNF, and CIP were also
taken. http://iason-fp7.eu/index.php/en/

2.3. EnviroGRIDS Project

The information about PEGASO Project was obtained at:
http://www.envirogrids.net/

General objectives: The scientific aim of the EnviroGRIDS project is to assemble
an observation system of the Black Sea catchment that will address several GEO
Societal Benefit Areas within a changing climate framework. This system will
incorporate a shared information system that operate s on the boundary of
scientific/technical partners, stakeholders and the public. It will contain an
early warning system able to inform in advance decision-makers and the public
about risks to human health, biodiversity and ecosystems integrity, agriculture
production or energy supply caused by climatic, demographic and land cover
changes on a 50-year time horizon.

Scenarios of change
¥ To create spatially explicit scenarios on demographic changes

¥ To create spatially explicit scenarios on climate change
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¥ To create spatially explicit scenarios on land cover changes
¥ To integrate the outputs of the three scenarios

These individual scenarios will be integrated with a descriptive storyline
in concordance with global scenarios such as those proposed in the UNEP
Global Environment Outlook or the IPCC reports.

¥ To gather, format, and bring into ArcGIS the necessary data for the
application Soil Water Assessment Tool (SWAT) to model water spatial
distribution of water quantity and water quality in the Black Sea
Catchment.

¥ To calibrated and validate hydrological models, and perform uncertainty
analysis using EGEE network for distributed computations.

¥ To run land use/cover and climate change scenarios generated in WP3
using EGEE network for distributed computations.

New advances in computing technology plus data availability from the Internet
have made high resolution modelling of distributed hydrologic processes
possible. Using the program Soil Water Assessment Tool (SWAT) (Arnold, et al.,
1998) (http://www.brc.tamus.edu/swat/), it will be applied a high-res olution
(sub-catchment spatial and daily temporal resolution) water bal ance model to
the entire Black Sea Catchment (BSC). The BSC model will be calibrated and
validated using river discharge data, river water quality data, and crop yield
data. Looking at the hydrological components, calibration and validation based
on ET and RO ensure a correct aquifer recharge and soil water storage
component. As part of the modelling work, uncertainty analysis will also be
performed to gauge the confidence on all model outputs. As SWAT is an
integrated model containing a large agricultural management component, the
spatial variation in the quality of water balance components will provide a good
indication of critical regions across the BSC. Subsequent analysis of land use
change, agricultural management change, and/or climate change can then
predict the consequence of various scenarios.

Impacts on selected Societal Benefit Areas

¥ To identify key areas of impact and vulnerability in GEO Societal Benefit
Areas based on existing analysis and through dialogue with relevant
stakeholders,

¥ To provide in-depth analysis of vulnerability based on int eractive models,
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¥ To identify policy responses and adaptation options focused on key
vulnerabilities based on quantitative model results an d consultations with
stakeholders, and

¥ To assess sustainability based on criteria and indicat ors and the analysis of
inter-linkages among key emerging pressures and vulnerabilities using
modeling results and stakeholder validation.

This involves the analysis of the impacts of the climate, land use and
demographic scenarios on river catchment processes, primarily water quality and
guantity. Based on this analysis the impacts of all these changes will be assessed
on selected Societal Benefit Areas in the present and the future.

Methodologies will be grounded in integrated environmental assessment (IEA)
and the analysis of impacts in the context of the Driving force-Pressure-State-
Impact-Response (DPSIR) framework, as applied in UNEPOs GEO-4 report (UNEP
2007) at the global scale and as subsequently translated into sub-global
applications. In order to ensure the analysis reflects policy prior ities and
stakeholder perspectives, participatory methods in the form of stakeholder
dialogues will be embedded throughout the process, from the identification of
major impact areas to the mapping of impact pathways. Analysis of projected
vulnerability will be synthesized based on the releva nt results of WP3 and 4,
including projected impacts through the analysis of thematic scenarios.

A key goal of to build a solid analytic foundation for the identification of
adaptation options at multiple scales, which will firmly connectt he project to
actual users of the information where real life positive impacts can be  realized.
Adaptation options will be developed at thematic, place based and at higher
region-wide levels. The development of policy and management responses will
build on the adaptive management and resilience school of thought. While it will
respond to the challenges arising from climate change, it will go beyond that and
reflect a more synthetic reality where impacts and adaptive responses emerge in
the context of a wider range of interacting forces of local and global change that
includes, but that is not limited to climate change (Leichenko and OOBrien,
2006).

3. Existing Project in Turkey
3.1. Ergene Deep Discharge Project

The Deep Discahrege Project (DDP) is part of the OAction Plan to Protect Ergene
River BasinO by Turkish Ministry of Environmeny and Urbanisation. The following
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actions are targetted within the scope of Action Plan to Protect Ergene River
Basin:

Action 1. Works on rehabilitation of stream beds will be maintain ed.

Action 2. Municipal waste water treatment plants will be constructed by
Directorate General for State Hydraulic Works.

Action 3. Rehabilitation Organized Industrial Zones will be established.

Action 4. Advanced joint waste water treatment plants for indu stry will be
constructed.

Action 5. Processing less polluting raw materials and using less water will be
supported.

Action 6. Works on forestation and combating soil erosion will be maimtained.

Action 7. A well planned and organised era will be commenced in Ergene,
1/25.000 plans will be implemented.

Action 8. Solid and hazardous waste processing, recovery and disposal plants
will be established.

Action 9. Pollution from agriculture will be controlled.

Action 10. Ergene River is going to be monitored online continually.
Action 11. Intimate inspections will be maintained.

Action 12. Practicing environmental friendly production will be started.
Action 13. Early warning system against floods will be established.
Action 14. Ground water consumption will be controlled.

Action 15. Dams, ponds and irrigation facilities will be constructed.

With DDP, scattered ten industrial areas in Tekirdag Province will be unified
under "Rehabilated Organized Industrial ZoneO. This unification will provide 4
advanced waste water treatment plants. The treated waste water will be
transported through canals and tunels into Marmara Sea at a pint 4.5 km off the
seashore and 47 m below the seasurface. Therefore, both wate r quality and
industrial production will be improved in the basin . The length of treated waste
water collecteor line is 87.0 km, 20 km of which is tunnel to make the
convayence of treated water possible by gravity. Due to sudden elevation lost in
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two places, two hydralectric power plats, 2.5 MW and 1.0 Mg , were planned
(Figure 1 and Figure 2)).
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Figure 1. General Plan of The Deep Discahrege Project
(http://lergenederindeniz.com/ )

The Feasibility reports of DDP were prepared by Istanbul T echnical University
(ITU). The reports on environmental impact assesment, transport model and
consequences of deep discharge into sea prepared by ITU Sea and Marine
Sciences Technologies Application and Research Centerwas approve by the
Turkish Ministry of Forestry and Water Affairs in April 2 013.

It is estimated that the treated waste water will ca use no problem since the
amount of discharged into the Marmara Sea (5.0 m®s) may be negligeable in
comparison to the flow rate of Marmara Sea (12 000 m %/s), i.e. 1/2500 in ratio.
Presently, discharging waste or treated water into the reiver system causes
salinity problem whereas discgarge into the sea will not. Surface discaharge will
lead the contaminants to reach the coast.
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Figure 2. Location of advanced teretment plant (AAT) of industrial wase water in
Deep Discahrge Project (http://ergenederindeniz.com/ ).

So far, ground was examined and related maps were formed/collected,
Expropriation maps were prepared, budget was prepared, officail permission for
waste water treatment unit was obtained, consruction plan of  transport line was
completed, fee collection from the company partners was commenced.

In the future, a total of 287 million m 2 water with 9.1 m s from Maritsa and
Tunca River, is planned to transfere into the Ergene River Basin (Action Plan ,
2008) in order to decrease the groundwater withdrawn. The groundwater level is
decreasing 1.0 m down per yer. The feasibility works are going on now.
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1. Introduction

Land capability is the inherent physical capacity of the land to sustain a range of
land uses and management practices in the long term without degradation to
soil, land, air and water resources (Sonter and Lawrie 2007; State of NSW and
Office of Environment and Heritage, 2012).

Using land beyond its capability may have serious consequences for the land and
soil resources as well as broader environmental impacts on water, air and
biodiversity. Impacts can include loss of valuable soils by wa ter and wind erosion
on agricultural land, soil structure decline, soil acidification. All these are
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general indications of land degradation. Characteristics of land capability classes
for various use were given by State of NSW and Office of Environment and
Heritage (2012) in Table 1.

Table 1. Characteristics of land capability classes for vari ous use were given by
the State of New South Wales Office of Environment and Heritage (2012)

Capability
Class

Characteristics of Land Capability

Land capable of a wide variety of land uses (croppi  ng, grazing,
horticulture, forestry, nature conservation)

Extremely high capability land: Land has no limitat ions. No special land
management practices required. Land capable of all rural land uses and land
management practices. Class 1 land is usually uniform with deep, often
productive soils. It has very gradual slopes. No special land management
practices to control water and wind erosion are req uired.

Very high capability land: Land has slight limitati ons. These can be managed
by readily available, easily implemented management practices. Land is
capable of most land uses and land management practices, including
intensive cropping with cultivation. Class 2 is ver y good cropping land with
often fertile soils and short, gradual slopes (1D3%, less than 500 m in
length). This gently sloping land is capable of a w ide variety of agricultural
uses that involve cultivation. This land can be sub ject to sheet, rill and gully
erosion as well as wind erosion and soil structure decline.

High capability land: Land has moderate limitations and is capable of
sustaining high-impact land uses, such as cropping with cultivation, using

more intensive, readily available and widely accept ed management
practices. However, careful management of limitatio ns is required for
cropping and intensive grazing to avoid land and en vironmental degradation.

Class 3 land has limitations that must be managed t o prevent soil and land
degradation. Included are sloping lands (3©10%) wit slopes longer than 500
m that will require earthworks to control runoff an d erosion if used for
regular cultivation. Class 3 land includes sloping land that is capable of
sustaining cultivation on a rotational basis. This land can be subject to
sheet, rill and gully erosion as well as wind erosi on and soil structure
decline. However, these limitations can be controll ed by land management
practices that are readily available and easily imp lemented. Included are
conservation tillage and farming practices such as retaining stubble,

reducing tillage, sowing with minimum ground distur bance and the use of
pasture rotations in the cropping system
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Table 1. continued

Capability

Class Characteristics of Land Capability

Land capable of a variety of land uses (cropping wi  th restricted cultivation,
pasture cropping, grazing, some horticulture, fores  try, nature conservation)

Moderate capability land: Land has moderate to high limitations for high-
impact land uses. Class 4 land has moderate to severe limitations for some
land uses that need to be consciously managed to prevent soil and land
degradation. This land is generally used for grazin g, and is suitable for

4 pasture improvement. Acidification can be a problem under introduced
annual legume pastures. Class 4 land can be cultivated occasionally for
sowing of pastures and crops. However, it has cropp ing limitations because
of erosion hazard, weak structure, salinity, acidif ication, shallowness of
soils, climate, wetness, stoniness or a combination of these factors.

Moderateblow capability land: Land has high limitat ions for high-impact
land uses. Will largely restrict land use to grazin g, some horticulture
(orchards), forestry and nature conservation. The | imitations need to be
carefully managed to prevent long-term degradation.

5 Class 5 land has severe limitations for high impact land management uses
such as cropping. Class 5 land includes sloping lards (10D20% slope) with
highly erodible soils and/or significant existing s oil erosion, or land that
will be subject to wind erosion when cultivated and left bare. This land is
not capable of supporting regular cultivation due t o the various
limitations.

Land capable for a limited set of land uses (grazin g, forestry and nature
conservation, some horticulture)

Low capability land: Land has very high limitations for high-impact land
uses. Land use restricted to low-impact land uses s uch as grazing, forestry
and nature conservation. Careful management of limi tations is required to
prevent severe land and environmental degradation.

6 Class 6 land has very severe limitations for a wide range of land uses and
few management practices are available to overcome these limitations.
Land generally is suitable only for grazing with |i mitations and is not
suitable for cultivation. Class 6 land includes ste eply sloping lands (20D33%
slope) that can erode severely even without cultiva tion,
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Table 1. continued

Capability

Class Characteristics of Land Capability

Land generally incapable of agricultural land use ( selective forestry and nature
conservation)

Very low capability land: Land has severe limitatio ns that restrict most
land uses and generally cannot be overcome. On-site and off-site impacts
of land management practices can be extremely sever e if limitations not
managed. There should be minimal disturbance of nat ive vegetation. This
land has extremely severe limitations for most land uses. It is unsuitable
for any type of cropping or grazing because of its limitations. Class 7 land
includes slopes of 33Db50% Class 7 land is not capad® of any cultivation or
grazing by stock. It also has severe to very severe site limitations for other
land uses, but may be suitable for wood production, passive tourism or
honey production.

Extremely low capability land: Limitations are so s evere that the land is
incapable of sustaining any land use apart from nat ure conservation. There
should be no disturbance of native vegetation. Clas s 8 land is not suitable
for any agricultural production due to its extremel y severe limitations.

8 Class 8 land includes precipitous slopes (>50% slop) and cliffs, areas . This
land is unusable for any agricultural purposes. Rec ommended uses are
restricted to those compatible with the preservatio n of natural vegetation
including water supply catchments, wildlife refuges , national and State
parks, and scenic areas.

2. Ergene River BasinOs Soil and Land Use Capabilities

Most of the basin soils are deep, fertile and suitable for agricultural production
and mechanization. Limeless brown forest, limeless brown, br own forest,
alluvial, vertisol, rendzina, holomorphic and hydromorphic great soil  groups are
taken part in the basin. As for the textural classes, 8.19 %, 49.07 %, 39.04 % and
3.7 % of the basin soils are sandy, loamy, clay loam and clayey, resp ectively. 77
% of the soils is poor in organic matter content (less than 1 %) while 25 % of it
shows acidic characteristics (Eyupoglu et al., 2001). The soil map of Ergene River
basin produced within the scope of ILMM-BSE Project is presented in Figure 1.

The basin has a moderately fluctuated topography and smaller slope when
compared to the other basins in Turkey. Different slope groups and their
distribution within the basin are summarized in Table 2.
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ERGENE BASIN SOIL MAP
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Figure 1. The soil map of Ergene River Basin produced within the scope of ILMM-BSE Project is presented.
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Table 2. Different slope groups and their distribution within the basin (Kocaman
et al., 2007)

Slope (%) <2 2-6 6-12 12 B 20 > 20 Total

Area (ha) 189727 384945 262185 100 107 52 436 953 400

Area (%) 19.9 36.6 27.5 10.5 5.5 100

Corine land use/cover map of 2012 and land use classes produced in ILMM-BSE
Project were presented in Figure 2 and Table 3, respectively.

Considering land slope, production potential and other soil characteristics, land
use capabilities of Ergene River Basin was given in Table 4.

3. Conclusions

Miss-use and miss-management of the soils in the basin are more common than
in the other basins of Turkey. While 81.76 % of the to tal basin area is potentially
cultivated area, present cultivated area occupies %65 of the total basin area,
which reveals the 22.776 % of this area is miss-used and Pmanaged, i.e., used
beyond their capability classes.

Table 3. Corine and land use classes of 2012 produced in ILMM-BSE Project

Code 2012 Code Explanation Area (ha) Area (%)

1 Artificial Surfaces 48460.67

111 Continuous urban fabric 495.38 0.03
1121 Discontinues urban in cities 1409.80 0.10
1122 Discontinues urban in rural areas 31627.74 2.18
121 Industrial or commercial units 8914.18 0.62
122 Road and rail networks and associated land 1909.02 0.13
124 Airports 213.81 0.01
131 Mineral extraction sites 2951.41 0.20
132 Dump sites 156.94 0.01
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Table 3. continued.

Code 2012 Code Explanation Area (ha) Area (%)
133 Construction sites 634.43 0.04
142 Sport and leisure facilities 147.95 0,01
2 Agricultural Areas 1141081.66
2111 Non-irrigated arable land 643917.47 44.48
2121 Irrigated arable land 130803.66 9.03
2991 il?rriugi;:;edes and berry plantations, non- 765.92 0.05
2997 ::;:;;:;edes and berry plantations, 329 82 0.02
2421 Complex cultivation, non-irrigated 18114.62 1.25
2422 Complex cultivation, irrigated 20514.96 1.42
213 Rice fields 79737.21 5.51
221 Vineyards 870.65 0.06
223 Olive groves 63034.45 4.35
231 Pastures 77220.15 5.33

Land principally occupied by
243 agriculture, with significant areas of 105772.75 7.31
natural vegetation
3 Forests 244509.39
311 Broad-leaved forest 75051.53 5.18
312 Coniferous forest 19959.33 1.38
313 Mixed forest 19905.82 1.37
321 Natural grasslands 24013.74 1.66
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Table 3. continued.

Code 2012 Code Explanation Area (ha) Area (%)
323 Sclerophyllous vegetation 1290.88 0.09
324 Transitional woodland-shrub 100782.19 6.96
331 Beaches, dunes, sands 25.25 0.00
333 Sparsely vegetated areas 3480.66 0.24
4 Wetlands 3432.98
411 Inland marshes 3432.98 0.24
5 Water Bodies 10275.21
511 Water courses 1304.23 0.09
512 Water bodies 8970.98 0.62

Table 4. Land use and their capability classes of Ergene River Basin (Kocaman et

al., 2007).
Land use Capability Classes Total area
| Il 11| v V VI VII VIl ha %
Cultivated 131.235 378.533 223.705 32.700 600 10.505 2.196 - 779.474 81,76
Grassland
4450 12.380 14.500 3.800 - 5.600 3.500 - 44230 4,64
and upland
Woodland 700 25.105 35.180 12.545 - 40.752 2.050 - 116.332 12,20
Outof f 2200 3.300 1.950 650 - 420 244 2.000 10.764 1,13
Cultivation*
Other - - - - - - - 2600 2.600 0,27
Total 138.585 419.318 275.335 49.695 600 57.277 7.990 4.600 953.400 100,00

*: Land out of cultivation due to miss-used and mis s-managed
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Chapter

Assessment of Geological/Geo-chemical
Characteristics of Deltas: Ergene River Basin

Fatih KONUKCU

Namik Kemal University, Faculty of Agriculture, Bio system Engineering Department, TR59030
Tekirdag-TURKEY fkonukcu@nku.edu.tr

1. Geological / geo-chemical characteristics of deltas

The first survey on the geology of Ergene River Basin was done by State Hydraulic
Works (DSI) in 1958, which was followed by Erguvanldé (1958), Kuran (1959), Alkan
(1967) and Congar (1967), Okten (2004) and Senguler (2008). These references are
suggested for further information. The geological map of the Ergene River basin is
given in Figure 1.

The geology of Ergene River basin was summarised in: http://www.inweb.gr/
workshops2/sub_basins/13 14 15 Evros Ardas Ergene.htmO..The Thrace basin in
north-western Turkey is a triangle-shaped Tertiary sedimentary basin fo rmed by
extension in late Middle Eocene to latest Oligocene times. Basement-related
normal block-faulting then caused rapid subsidence, and the deposition of
thousands of metres of thick marine clastics. Some basement faults evolved into
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boundary faults separating shelf areas from deep basinal realms, and greatly
affected the rate of sedimentation and facies distribution in the basi n. The most
important boundary fault, at the northern margin of the basin, strikes north-west-
south-east. It shows rapid variations in throw on seismic data. Large quantities of
volcanic material poured onto the basin from the fault zone in the late Eocene.
Fault activity was intense along the basin margins in latest Eocene times, causing
continued sub-sidence in the deep basinal areas, whereas minor uplift and erosion
took place along the shelf and basin margins. Many basement faults, including the
north boundary fault were reactivated and underwent strike-slip motion in late
Miocene times. Miocene tectonism caused intense deformatio n and erosion at the
southern margin of the basin, obliterating the earlier sedimentary record and
tectonic regime. Sedimentation in the basin was turbiditic during middle and late
Eocene times. Contemporaneous reefal to shallow-marine carbon a-tes were
deposited on shelves and over intrabasinal palaeohighs. Alteration of marine and
non-marine clastic deposition continued until the end of the Oligocene. Eocene and
Oligocene sands are widespread in the basin and form good reservoirs. Although
limited in areal extent, Eocene reefal carbonates form the other reservoir facies.
Intraformational shales in the Eocene-Oligocene series form the source and seal
facies. Organic matter in the shales is mostly of gasprone typeO. The generalized
columnar section of the Ergene River Basin was presented in Figure 2.
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Chapter

Assessment of Ecosystem Characteristics and
Biodiversity of Black Sea Deltas:

A - Fauna of the Ergene River Basin

Deniz !"R'N* Nadim YILMAZER

'Namék Kemal University, Faculty of Art and Science, Department of Biology, Tekirdag/Turkey.
dsirin@nku.edu.tr, nyilmazer@nku.edu.tr

Human beings started to influence the future of not only themselves but also the
whole ecosystem when they ended hunter-gatherer ways of life and adopted a
sedentary life. In settled life, their subsistence was b ased on the cultivation and
domestication of plants and animals (Moore et al. 1986). Moreover, they fulfilled
most of their distinct necessities to develop a healthier an d more comfortable
life in time. Early on, all the activities that people s ustain themselves did not
cause any environmental problems, and the resulting pollution could be
tolerated by the ecosystem. When conditions become favorable for growth and
reproduction, the number of human population, like any animal species, was
increased. The world population was around one billion in the beginning of
18000s, but it rapidly started to rise in the midst of the same century, and today
it has reached 7 billion (Y6ld6z et al. 2011). As it is wel | known, the main causes
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of rapid population growth are the industrial revolution and the transition from
simple production lines to automated systems. With these develo pments, man
was converted from a species which lives in peace with h is environment to a
species which commands his environment and changes it at will. In fact, lands
which were rich in minerals and occupied by several organisms in food pyramid
had been turned into cultivated and/or industrial areas, consequen tly ecosystem
had been destroyed or almost irreversibly damaged. An example of this in our
country is the Ergene basin.

The Ergene basin is situated in the central part of Thrace, European part of
Turkey. While a large part of the basin is within the provincial boundaries of the
cities of Tekirda !, Kdrklareli and Edirne, only a very small part is located i n the
provinces of ‘"stanbul and ,anakkale (http://ergene.ormansu.gov.tr;
https://anahtar.sanayi.gov.tr/). It occupies a total area of 12.438 km 2 and its
most important above ground water source is the Ergene River which has a
whole length of 283 km (http://ergene.ormansu.gov.tr). The river emerges from
the Istranca (Strandja or Strandzha) Mountains which border the basin in the
northeast, and flows in a northeast-to-southwest direction, passing through the
center of the basin (http://ergene.ormansu.gov.tr).

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
.erkezk8y, ,orlu, Muratld and LYleburgaz quad located along D-100 (formerly
named as E-5) road (...zkan and Kub#&2008, Anonymous 2014a). Unfortunately,
intense industrialization gave 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 the basin, uncontrolled pes ticide 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 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 areaOs
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 dat e (S$zen
and Karata# 2010, http://edirne.ormansu.gov.tr/ ...zkan 2013,; Anonymous
2014b), studies to reveal the whole animal diversity are not numerous. On the
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other hand, it is almost unlikely to give a precise number concerning the
invertebrates in the area.

The previous studies and reported observations which were carried out in the
provinces of Edirne, Korklareli and Tekirda! were reviewed in an attempt to
present a preliminary list of the vertebrate and invertebrate ani mals of the
Ergene basin in this study. In addition, some studies and obs ervations based on
different methodologies which are varied according to the relevant animal
species were performed by the researchers in the Department of Biology, Nam&k
Kemal University, Tekirda!.

1- The specific methods used for each fauna group
A- Mammals

It is quite difficult to observe most of wild land m ammals in the field since they
prefer to hide due to their nature. Yet, those which app ear in the field are not
easy to detect and identify as they move very fast and escape fr om humans.
Therefore, along with limited direct observations, the signs and markings of the
given species, including nests, footprints, droppings, food and prey remains,
hiding and resting places, should be checked out. By employing all methods of
research, some information on the existence and degree of abundance of
mammal species in the Ergene basin was obtained directly and indirectly.
Besides, an in-depth interview with the inhabitants has co ntributed to our
knowledge of wild mammal species in the area (Figure 1).

B- Birds

Birds, some of which are migratory while the others are resident, have the
ability to fly quickly. When they are in the air, it is much easier to locate and
observe them compared to many other animals such as reptiles and mammals.
Much of the bird species in the Ergene basin were visually identified using
binoculars; however unobtrusive species were aurally detected by their s pecies-
specific songs and sounds. Furthermore, some species, especially nocturnal ones
were identified from nests, nest remains, eggs, egg remains, feathers, dead
individuals etc (Figure 2 and Figure 3).

C- Reptiles and Amphibians

It is often difficult to observe and monitor most specie s of amphibians and
reptiles in the wild because they are small and spend most of their time in their
nests. Information on amphibian and reptile species of the Ergene basin was
provided both with direct observations and data collection (Figure 4 and  Figure
5).
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Yaban Domuzu Gelengi-Avrupa Yersincabi
(Sus scrofa) (Spermophilus citellus)

A . ‘, y }n~ ;A\‘.:t '

: B4
(Vulpes vulpes)

=

Bat colony in Dupnisa cave

Figure 1. Some specimens of mammals from the Ergene basin.

D- Fishes (Vertebrata, Osteichthyes=Bony fishes)
Concerning this animal group, sampling was not carried out in the Ergene basin.
E- Invertebrate animals

Some insect species of the orders Orthoptera, Mantoptera, Odonata,
Neuroptera , Hemiptera , Lepidoptera , Hymenoptera and Diptera were sampled
using sweep net. Specimens of Coleoptera and Dermaptera (and some
specimens of the abovementioned orders) were collected by ha nd from the
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Akkuyruklu Kartal Akkuyruklu Kartal
(Haltaeetus albicilla) (Haliaeetus albicilla)

Yilan Kartah
(Circaetus gallicus)

/ il

Kigilk Kerkenez
(Falco naumanni)

Sahin Saz Delicesi
(Buteo buteo) (Circus aeruginosus)

Figure 2. Some specimens of birds from the Ergene basin.
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Florya Mavi Bagtankara
(Carduelis chloris) (Parus caeruleus)

.

Cit Kusu Kigiik Yesil Agackakan
(Trogladytes trogladytes) (Picus canus)

Guguk Sigircik
(Cuculus canorus) (Sturnus vulgaris)
- 'n = > AN

Kocabag

(Coccothraustes coccothraustes) (Carduelis carduelis)

Figure 3. Some specimens of birds from the Ergene basin.
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Kaplumbagas:

Balkan Cizgili

(Mauremys rivulata)

Tarla Kertenkelesi Iri Yesil Kertenkele
(Lacerta trilineata)

Yilan Kertenkele Oluklu Kertenkele
(Anguis fragilis-Juvenil form) (Pseudopus apodus)

Seritli Engerek

Hazer Yilam
(Dolichophis caspius) (Montivipera xanthina)

Figure 4. Some specimens of reptilies from the Ergene basin.
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plants, ground and under stones. As to aquatic forms arthropods, sampling was

done using a hand net (also called a scoop net or dip net) mesh size of whi ch
varies depending on the targeted species. The specimens collected were

transferred to the laboratory in ethanol or in proper containers.  Identification of

the collected specimens was done employing routine morphological keys (Figure

6, Figure 7, Figure 8 and Figure 9).

BERN (Bern Convention) Annex Il: Strictly Protected Fauna Species, Annex llI:
Protected Fauna Species

IUCN (The International Union for Conservation of Nature)  Threatened Species
Categories: ENdangered, VUInerable, Near Threatened, Least Concern

2- The obtained faunistic results
A- Mammals

From the previous studies performed within the limits of the Ergene basin and in
its surroundings, 70 mammal species are known to occur (Do!ramacd and Tez
1991, Demirsoy 1992, Kuru 1994, Demirsoy 1996, Demirsoy et al. 2006, SSzen
and Karata" 2010, ...zkan 2013, Anonymous 2012, Anonymous 2014b, Dan 2010,
http://www.tramem.org). Of these, 35 were observed in their natural habitats
in our studies. Most of the mammals of the basin are listed as LC in the IUCN Red
List category (http://www.iucnredlist.org. IUCN Red List of Threatened Species.
Version 2015.3.). However, taxa, including Rhinolophus mehelyi (En: Mehely's
Horseshoe Bat, Tr: MeheylOnin Yarasasd)Myotis capaccinii (En: Long-fingered
Bat, Tr: Uzun Ayakld Yarasa), Myomimus roachi (En: Roach's Mouse-tailed
Dormouse, Tr: Fare Benzeri Yediuyur), Spermophilus citellus (En: European
Ground Squirrel, Tr: Gelengi), Vormela peregusna (En: Marbled polecat, Tr:
Alaca Kokarca) and Capra aegagrus (En: Wild Goat, Tr: Yaban Ke-isi) are
included as VU in the IUCN Red List category, while Miniopterus schreibersii (En:
Schreiber's Bent-winged Bat, Tr: Uzun Kanatld Yarasa), Rhinolophus euryale (En:
Mediterranean Horseshoe Bat, Tr: Akdeniz Nalburunlu Yarasasd), Myotis
bechsteini (En: Bechstein's Myotis, Tr: BYyYk Kulakld Yarasa)Lutra lutra (En:
Otter, Tr: Su Samuru) and Oryctolagus cuniculus (En: European Rabbit, Tr: Ada
Tav'and) as NT. The fact that some species reported previously could not or
rarely be observed during our study period may refer to damaged populations
because of agricultural and/or industrial activities in the area. When the present
species are considered in respect to the Bern Convention, Annexes Il and Il
cover 26 and 18 mammal species, respectively, whereas the remaining 26
species are not included in the lists. None of the mammals of the Ergene basin
are endemic.
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Figure 6. Some specimens of Coleopteran and Mantopteran insects from the
Ergene basin.
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Figure 7. Some specimens of Orthopteran insects from the Ergene basin.
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Figure 8. Some specimens of Orthopteran insects from the Ergene basin.
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Figure 9. Some specimens of Orthopteran and Lepidopteran insects fr om the
Ergene basin.
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B- Birds

The Ergene basin sits upon one of the important migration routes (Demirsoy
1992, Kiziro!lu 2008). Although Kiziro!lu (2008) reported over 300 bird species
from the basin, the other present studies did not reveal such a number, in that
146 species were reported from Gala Lake in Edirne
(http://edirne.ormansu.gov.tr/), while 197 species from the province of Edirne
(Anonymous 2012). Likewise, 125 and 183 species were remrded in the province
of Korklareli (...zkan 2013) and Korklareli side of the Istranca (Y&@6z) Mountains
(http:/lyildizdaglari.cevreorman.gov.tr/), respectively, and 143 species were
found in the province of Tekirda ! (unpublished data from NKU Biology
Department). From those studies and our observations, o ne can state that the
possible number of bird species in the basin is 243. Most of the species are
classified as LC in the IUCN Red List category. On the other hand, Branta
ruficollis (En: Red-breasted Goose, Tr: Kdzdlgerdan Kaz)Melanitta fusca (En:
Velvet Scoter, Tr: Kadife ...rdek), Neophron percnopterus (En: Egyptian Vulture,
Tr: Beyaz Akbaba) and Falco cherrug (En: Saker Falcon, Tr: Uludo! an) are listed
as EN, andAnser erythropus (En: Lesser White-fronted Goose, Tr: KYeYk Sakarca
Kaz), Pelecanus crispus (En: Dalmatian Pelican, Tr: Tepeli Pelikan),
Marmaronetta angustirostris (En: Marbled Teal, Tr: Dar Gaga), Aquila heliaca
(En: Eastern Imperial Eagle, Tr: "ah Kartal), Clanga clanga(En: Greater Spotted
Eagle, Tr: BYyYk Badrgan Kartald) andOtis tarda (En: Great Bustard, Tr: BYyYk
Toy Ku#u) as VU. Included in the list as NT are the species Aythya nyroca (En:
Ferruginous Duck, Tr: Pasba Patka), Milvus milvus (En: Red Kite, Tr: Kdzol
,aylak), Circus macrourus (En: Pallid Harrier, Tr: Bozkdr Do! and), Aegypius
monachus (En: Cinereous Vulture, Tr: Kara Akbaba), Falco vespertinus (En: Red-
footed Falcon, Tr: Kdzdl Ayakld Dban), Tetrax tetrax (En: Little Bustard, Tr:
Mezgeldek), Numenius arquata (En: Eurasian Curlew, Tr: Kervan ,ullu !u),
Limosa limosa (En: Black-tailed Godwit, Tr: ,amureullu ! u), Gallinago media (En:
Great Snipe, Tr: BYyYk Batakldk ,ullu! u), Coracias garrulus (En: European Roller,
Tr: Kuzgun) and Sitta krueperi (En: Krueper's Nuthatch, Tr: Anadolu S6vacdso).

Wetlands in the basin, which have the big importance in the life of the birds, are
subjected to a serious threat of pollution, posing dangerous conditions both for
migratory and resident species. The Ergene basin encloses many ideal places for
bird watching (Dr. Leyla ...zkan, personal communication). In order for t he basin
to become a bird watching tourism area, both underground and above ground
pollution should be prevented or reduced in the area. Both our observation and
the present literature (SSzen and Karata # 2010, Anonymous 2012, ...zkan 2013,
Anonymous 2015, http://www.trakus.org, ) reveal that the bi rds constitute
dense populations in wetlands and open areas where agricultural fields are
located. It is likely that they may be affected from both pesti  cides and polluted
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waters proximately. The bird species of the Ergene basin are among the
conserved species by IUCN, Bern Convention and Ministry of Foestry and Water
Affairs (Turkey) at the different level of conservatio n.

C- Reptiles and Amphibians

A recent study of Baran et al. (2012) reported the pre sence of 129 reptile
species in Turkey. Of these, 27 species are distributed ac ross the Ergene basin
(Kuru 1994, evik 1999, llgaz and Kumluta ! 2005, SSzen and Karatad 2010,
Anonymous 2012, Baran et al. 2012, Jablonski and Stloukal 2012, ...zkan 2013).
Included in Testudinata (Turtles, Terrapins and Tortoises), Testudo hermanni
(En: Herman's Tortoise, Tr. Trakya Tosba"asd) and Emys orbicularis (En:
European Pond Terapin, Tr: Benekli Kaplumba“a) are listed as NT, whereas
Testudo graeca (En: Mediterranean Spur-Thigted Tortoise, Tr: Tosba"a) and
Mauremys rivulata (En: Western Caspian Turtle, Tr: ,izgili Kaplumba "a) as LC in
the IUCN Red List category. The number of Lacertilia (Lizards) species recorded
from the basin is 11. Of these, Lacerta trilineata (En: Balkan Green Lizard, Tr:
#i Ye!il Kertenkele) is listed as NT in the IUCN Red List category, but the other
10 species are considered as LC. The remaining 12 species are involved by
Ophidia (Snakes). Of these, one species, Elaphe quatuorlineata (En: Four-lined
Snake, Tr: Sard Yolan) is classified as NT, and the others are included as LC in the
IUCN Red List category. Vipera ammodytes (En: Transdanubian Sand Viper or
Horned Viper, Tr: Boynuzlu Engerek) and Montivipera xanthina (En: Rock Viper,
Tr: $eritli Engerek) are poisonous species, and are difficult to meet by chance
because they are active at nightfall and in places largely undisturbed by humans.
The reptile species of the Ergene basin are covered by Bern Convention Annexes
Il and IIl, the former involving five species, while the latter eight species.
Reptile species play an important role in balancing populations of small
mammals, especially those which cause agricultural damage. Considering that
the Ergene basin covers large agricultural fields, reptiles in there deserve a
special attention. However, insensible use of pestici des and unnecessary killing
of non-poisonous snakes mistaken for poisonous ones have reduced their
abundance.

Different biotopes in the Ergene basin provide living places for amphibian
species. Our observations and available species lists reveal that there are 10
amphibian species distributed throughout the basin (Y6lmaz 1983, Kuru 1994,
llgaz and Kumluta! 2005, S8zen and Karatd 2010, Anonymous 2012, Baran et al.
2012, Jablonski and Stloukal 2012, ...zkan 2013). Of these 10 species, seven were
discovered in their natural habitats during our excursions to the basin. The
whole of the species are classified as LC in the IUCN Red List category. However,
according to BERN Convention, three anuran species, Bufo bufo (En: Common
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Toad, European Toad, Tr: Sililli Kurba'!a), Pelophylax ridibundus (En: Marsh
Frog, Tr: Ova Kurba! as6) andRana dalmatina (En: Agile Frog, Tr: ,evik Kurba !a)
are covered by Annex lll, whereas Annex Il includes 5 species: Pseudepidalea
viridis (En: European Green Toad or Green Toad, Tr: Gece Kurbd asd), Hyla
orientalis (En: Eastern Tree Frog, Tr: Al as Kurba! asd), Pelobates syriacus (En:
Eastern Spadefoot or Syrian Spadefoot, Tr: Toprak Kurba! asd), Pelobates fuscus
(En: Common Spadefoot, Garlic Toad, Common Spadefoot Toad or European
Common Spadefoot, Tr: Trakya Toprak Kurba! asd) and Bombina bombina (En:
Fire-bellied Toad or Red-bellied Toad, Tr: Kérm6zdl6 Kurbba or Kézblca Kurbba).

Two newt species, Triturus karelini (En: Southern Crested Newt, Tr: PYrtYkIY
Semender) and Lissotriton vulgaris (En: Smooth Newt or Common Newt, Tr:

KY+Yk Semender), are included as VU in the IUCN Red List category and Annex I
Bern Convention. None of these species are endemic to the basin. Rana
dalmatina is commonly found in forestlands, and Pelophylax ridibundus is a
species which is dominant in wetlands in the basin. Howe ver, population size of

the other species has decreased significantly in many places of the basin. This

could be a consequence of the pollution of water sources.

D- Fishes (Freshwater Fishes)

There are currently 270 fish taxa in inland waters in Turkey (Kuru 2004, Geldiay
and Baldk 2007). However, 35 fish species have been established in the Ergene
basin so far (ErkOakan 1983, Balok 1985, Demirsoy 200 Kuru 2004, Geldiay and
Baldk 2007). The speciesAnguilla anguilla (En: European Eel, Tr: Ydlan Balbd) is
listed as CR in the IUCN Red List category, and its population tends to decrease
in the basin. Classified as VU in the same list are the species Barbus tauricus
(En: Crimean Barbel, Tr: Kordm Boyokld Blad and Cyprinus carpio (En: Wild
Common Carp, Tr: Sazan), while the remaining species are treated as LC.

Cobitis taenia (En: Spined Loach, Tr: Ta" Yiyen Bal® d), Alburnoides bipunctatus
(En: Chub, Tr: Noktal® #hci Bald 6) and Rhodeus amarus(En: European Bitterling,
Tr: AcO Baldk) which live in clean, clear streams and creeks in the basin are
among the freshwater fishes included in Bern Convention Annex Il.

Fish are among the most important biological components of aquatic
ecosystems. They feed on a variety of organisms, and occupy the upper levels of
the food chain. Furthermore, since many fish species are food with high
nutritional value, they are of economic importance and take an important  place
in human nutrition. Therefore, most of the countries devel op projects related to
their water sources and fisheries. Concordantly, necessar y conservation
strategies should be implemented for fish species in the Ergene basin in terms of
not only biodiversity but also economy of the basin. To provide a basis of
conservation strategies, the pollution of underground and above ground waters
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of the basin should be prevented, especially by prohibiting discharge of
residential and industrial waste to the streams and creeks.

E- Invertebrate animals

Invertebrate animals constitute more than half of th e present animal species
identified in the world up to date. The class Insecta belonging to the phylum
Arthropoda is the most species-rich class represented by approxi mately
1.000.000 species (Pechnik 2010). Members of this class (insects) can be found
almost everywhere on earth, excluding deep-sea habitats. It is quite difficult
and costly to determine diversity of such a large group in a given geographic
region. Although there are still some insect orders, which have not been studied
yet, in Anatolia and Thrace, faunistic list of most of the insect orders has been
almost supplemented. In fact, it is known that Turkey holds 114 species of
dragonflies (Odonata), 600 species of Orthoptera (grasshoppers and crickets),
270 of which are endemic to Turkey, 10.000 species of beetles (Coleoptera),
1.400 species of true bugs (Heteroptera), 1.500 species of Homoptera (cicadas,
planthoppers, leafhoppers, whiteflies, mealybugs, aphids, and scales) and 6.500
species of Lepidoptera (moths and butterflies), 600 of which are butterflies
(UBSEP 2007).

Studies of determining invertebrate fauna of Thrace and the Ergene basin which

is a part of Thrace are quite restricted. Obviously, most of the present studies
are concentrated on insect species (Demirsoy 1982, Aktae et al. 1994, Hacet and
Aktae 1997, Tanatmd! 1997, GSbekeio"lu and Aktas 1998, GSbekeio "lu and Aktae
1999, Dellacasa and Kirgiz 2002, Koeak and Kemal 2006, ...zkan 2006, Fent and
Aktae 2009, Hacet et al. 2010, SSzen and Karata ! 2010, Harmanc6 2012, Mol et
al. 2014), and therefore it seems not possible to provide an a ccurate number of
the invertebrates of the basin at this stage. However, a review of the current
literature and our observations reveal 600 identified taxa of insects, although
that number is so far from the actual number of species.
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The importance of conserving TurkeyOs flora

The second paragraph of this study contains a classic explanation of why Turkey
is important in floristic geography. Following DavisO monumental work on flora of
Turkey and East Aegean Islands, this explanation is often given as an opening
statement in most talks, presentations, and texts. Following the scientific
custom, | am also providing in the next paragraph the famous statement to
stress again the importance of our countryOs plant richness, especially to
decision-makers and superintendents at all levels in our s ociety.
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Turkey is a huge peninsula, covering an area of 814,578 square kilometres and
linking Asia to Europe at the juncture of Thrace and Anatolia. It has a diverse
ecology, and, in terms of plant diversity it is one of the richest countries by
area, with over 11,466 species, 31,82% of which are endemic to the country
(GYner et al.,, 2012). It falls into three floristic regions (Euro-Siberian,
Mediterranean and Irano-Turanian), and is the meeting place of the floras of
Europe and Asia. The wild progenitors of some cultivated crop plants such as
lentil, chickpea, wheat, peach, almond and pistachio, are native to Turkey (Kaya
and Raynal, 2001).

Turkey, because of its geographical position, overlaps with three of the worldOs
34 biodiversity hotspots: the Caucasus, Irano-Anatolian, an d Mediterranean.
These biodiversity rich areas are defined not only by their exceptional species
endemism, but also by extensive loss of habitat (Mittermeier et al., 2005;
l'ekercio"lu et al., 2011).

All these aspects of our country make us the headquarters for taking
responsibility for nature conservation. However, important plant areas are being
threatened by overgrazing, urbanisation, unsustainable agricultural practices,
over-use of resources, and a general lack of public awareness of biodiversity
issues. Turkey is still ranking as 66th out of 178 countries in the 2014
Environmental Performance Index and 133rd in biodiversity and habitat
conservation (Yale Center for Environmental Law and Policy, 2014). Many
conservation projects should be initiated to engage with site conservation and
consciousness raising.

One of the few studies designed to determine TurkeyOs hotspots of rich plant
diversity was conducted as a cooperative effort between Do "al Hayatd Koruma
Derne"i (DHKD) and its partners, namely Istanbul University, Faculty of
Pharmacy, Department of Pharmaceutical Botany (ISTE), and Flora Fauna
International (FFI). This resulted in identifying some 144 Important Plant Areas
(IPAs) within Turkey. IPAs are internationally important sites for wild plants and
fungi, identified at a national level using standard criteria.

These 144 IPAs cover 11,301,000 hectares - 13% of TurkeyQstal area - the sites
ranging in area from 154 to 1,545,632 hectares. Over 50% of the selected sites
qualify as IPAs by meeting more than one criterion. 3,442 rare plants occur
within the IPAs. Within the Thrace region, the Ergene basin, Istranca Mountains,
I"neada Longoz Forest, Terkos Basin, Merie delta, Saroz Bay, A'a+l6 and Kilyos
sand dune were identifed as Important Plant Areas of Turkey (...zhatay et al.,
2003).
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Plant diversity in Thrace Region

Turkey is divided into two geographic regions by the Bosphorus and Dardanelles
straits. The smaller region on continental Europe is known as Thrace (3% of the
countyOs land area), also referred to Thrace region Turkish Thrace or European
Turkey. The other located in Asia Minor, is known as Anat olia (! ekercio"lu et al.,
2011).

The Thrace area lies at the south-eastern extremity of Europe, abutting the
Aegean Sea to the west and the Black Sea to the east. In comparison with the
Anatolia, the topography in Thrace is generally lower in elevation. The Ydld6z
Mountains (Istranca Mountains) lie in north-eastern Thrace, the highest point
being Mahya Da (1,035 m). This mountain range borders the Black Sea and
represents a continuation of Anatolia's northern Black Sea Mountains, which
extend into south-eastern Bulgaria. In the south-west of Thrace, features the
Ganos Mountains (Tekir Mountains) and Koru Mountain, which continue
southwards into the Gelibolu Peninsula (Webb, 1966; Davis et al., 1971; ...zhatay
and Byfield, 2005; YMBP, 2010).

Climate in the Thrace Region can be said to be a hybrid between the
Mediterranean and Black Sea climates. The Black Sea coast has a mild oceanic
climate. The northern and inner side of the Thrace Basin is also influenced by
the Balkan continental climate. On the contrary, the western parts of the Biga
and Gelibolu peninsulas have a Mediterranean climate, with an average
temperature of 15 jC and annual rainfall of 737 mm (Kantarcd, 2011; AkgYn et
al., 2013).

This region is important from a phytogeographical point of view, since the
OorientalO component of the Balkan flora reached southeast Europe via the
Thracian plain, whereas some plant species only reach Thrace and do not pass
further to the west or north. It was therefore expected that the vegetation
would intermediate between the vegetation of Anatolia and that of the Balkans
(Kavgaco et al., 2010). Although Thrace occupies a small part of Turkey, covering
an area some 23,500 knt, being somewhat smaller than Sicily and less than one-
third the size of Ireland, it hosts considerable number of plant taxa (Figure 1).

There are numerous studies dealing with the flora of European Turkey. Among
them Turrill (1924), Hayek (1931), Davis (1965-1985), Webb (1966), Baytop
(1968, 1973), Tutin et al. (1976) , Eliesin (1983), Davis et al. (1988), Seemen and
Leblebici (1991), ...zhatay et al. (1996) and Kavgacd et al. (2010) are the main
publications. Webb (1966) listed 2006 vascular plant species for the Thrace
region and he also added that further work could bring this up to at least 2100.
He also noted that among them, Trifolium (Figure2), with 52 species, is by far
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the largest genus, and it would seem to have European Turkey as its centre of

diversity. ...zhatay and Byfield (2005) recognized approximately 2500 vascular
plant species for the area.

Area: 26.000 km? Area: 84.421 km? | Area: 23.500 km?

Total vascular plants: Total vascular Total vascular plants:
plants: ~2.008

>3.000 ~2.500

Figure 1. lllustrated maps of Sicily, Ireland and Turkish Thrace showing their
sizes and vascular plant richnesses.

Figure 2. Trifolium taxa A. Trifolium resupinatum L. B. Trifolium grandiflorum
Schreb.
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The relatively high plant diversity in Thrace can be explained by the wide
ranging climatic conditions and diversity of habitats. It is est imated that over
300 nationally rare or threatened species occur within Turkish Thrace (YMBP,
2010).

Current information concerning the floristic diversity of Turkey reveals that in

most cases, endemism at high-altitudes (alpineb subalpine zone) is higher
compared to low altitude. Thrace region, however, as a low territory with
scarcely any land above 1000 m, and also much native vegetation having been
destroyed for industrial and agricultural purposes, should have much lower
endemism ratio than other parts of Turkey. Yarcd (1998) gave the endemism
ratio for the central part of the Istranca mountains as  0.20% and for the Ganos
mountains as 3.27%.

Several habitats within the region are of high national and even international
importance to nature conservation, notably the following: sand dunes along the
Black Sea shoreline; wetlands comprising flooded OlongosO forests and reed-
fringed coastal lagoons; humid Thracian-Euxine forests on the northern slopes of
the Istranca Mountains; and fragments of heathland and dry calcareous
grassland, exhibiting characteristics typical of the middle European steppes
(YMBP, 2010).

Figure 3. Comperative bar graph showing the plant richness of Thrace region and
of the whole Turkey.
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Ergene Basin

Ergene basinis situated at the north-west part of Turkey. The basinOs territories
lay entirely within Thrace. The western boundaries of the basin are also
international boundaries between Bulgaria and Turkey, and between Greece and
Turkey. Istanbul, the most urbanized and industrialized city in Turkey, ocupies
the eastern boundary of the basin. In the South, there is the Aegean Sea; in the
south-east there is Marmara Sea (an inland sea of Turkey); and in the northeast,
there lies the Black Sea. The Ergene River traverses the basin from west slope of
the Istranca mts and drains to the west, joins into the Meric River at a point 50
km before discharging into the Marmara Sea (Figure 4).

A continental type of climate occurs in the basin wit h cool and rainy winters and
dry and hot summers. The basin has a moderately fluctuating topography, and
lower slopes when compared to the other basins in Tur key. Generally, it
occupies undulation lowland less than 200 m. elevation drained by the Ergene
river and almost cultivated.

The surface area of the basin including Edirne, Kdrklareli and Tekirda ! provinces
is 1.944.100 ha. 63.7% of this area are utillized as agricultural land. The
distribution of the total land usage comprises; agricultural crop land: 1.239.102
ha, 63.7%; pasture: 109,512 ha, 5.6 %; forest: 512.380 ha, 26.4%; non-
agricultural land: 422.600 ha, 22.3 %. (Tok, 2003) (Figure 5).

Figure 4. Map of Thrace showing the boundries of Ergene basin.
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Figure 5. Land usage distribution of The Meric-Ergene Basin (Tok, 2003).

Generally the basin has deep and fertile soils which are suitable for mechanized
agricultural production. Cangir et al. (1996) mentioned that grumusol, brown
forest, limeless brown, alluvial, rendzina, halomorfic, and hydromorfic soil
groups take part in the basin (Kocaman et al., 2007).

There are about 2500 leather and textile factories on the basinOs teritories. The
water sources that feed Ergene River and the agricultural lands that are irrigated
with this water are being threatened by industrial and domestic wastes
originating from these and other regional factories, the quarries established in
Istranca Mountains, unregulated industrialization, and unplanned urbanization of
the region.

As a result, ThraceOs centuries historial agrarian structure is coming to an end
and the pollution in Ergene River is jeopardising the habitat of all living
creatures that depend on its water. The inhabitants of the region are facing
severe costs every single day.

Plant diversity in the basin

There is no comprehensive floristic study covering the entire basin because of
the time and budget limitations to prepare one. Additionally, abundance of
agricultural lands and degradation of native habitats, the area has not been
studied enough in terms of plant diversity and overlooked by the botanists. So
there is no comprehensive plant list showing exactly in which plants occur in the
basin. Using floristic records for the Edirne, Tekirda ! and Kdorklareli provinces we
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provide a list of the endemic plants potentially distribut ed in the basin (Table
1). However, as everyone knows, plants do not recognise political boundries.
Some of them (Allium rumelicum M.Koeyi! it & ...zhatay, Jurinea turcica B.Do! an
& A.Duran and Verbascum degenii Halacsy.) in our list may not be found within
confines of the basin. Threat categories are given following the Ekim et al.
(2000), Do! an et al. (2010), ...zhatay et al. (2010) and YYzba"dd lu et al. (2015);
on the basis of the list, Ergene basin hosts approximately 30 endemic taxa.

Table 1. The list of endemic taxa distributed in Edirne, Korklareli and Tekirda !

provinces.

Family Taxa IUCN

Amaryllidaceae Allium proponticum Stearn & ...zhatay subsp. proponticum LC
Allium rhodopeum Velen. subsp. turcicum Brullo, Guglielmo & EN
Terrasi
Allium rumelicum M.Koeyi! it & ...zhatay CR
Galanthus plicatus Bieb. subsp. byzantinus (Baker) D. A.Webb EN

Asteraceae Centaurea hermannii F.Hermann EN
Centaurea kilaea Boiss. EN
Cirsium baytopae P.H.Davis & Parris EN
Cirsium steirolepis Petr. EN
Echinops emiliae P.H.Davis LC
Jurinea turcica B.Dolan & A.Duran EN
Taraxacum pseudobrachyglossumSoest NT
Tripleurospermum hygrophilum (Bornm.) Bornm. EN
Uechtritzia armena Freyn & Sint. ex Freyn EN

Brassicaceae Erysimum sorgerae Polatschek CR
Isatis arenaria Azn. EN

Boraginaceae Anchusa leptophylla Roemee et Schultes subsp.incana (Ledeb.) LC
Chamb.
Onosma nigricaulis Riedl CR
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Table 1. Continued.

Family Taxa IUCN
Symphytum pseudobulbosum Azn. CR
Caprifoliaceae Knautia byzantina Fritseh NT
Euphorbiaceae Euphorbia amygdaloides subsp. robbiae (Turrill) Stace NT
Fabaceae Anthyllis vulneraria subsp. variegata (Boiss.) Cullen LC
Melilotus bicolor Boiss. & Balansa LC
Trifolium kilaeum (Zohary & Lerner) Keskin VU
Iridaceae Crocus pestalozzae Boiss. (Figure 6A) VU
Crocus thracicus YYzbd 6 & Aslan (Figure 6B) EN
Crocus adamioides Kerndorff & Pasche CR
Lamiaceae Lamium purpureum var. aznavourii Gand. ex Aznav. CR
Linaceae Linum tauricum Willd. subsp. bosphori CR
Rubiaceae Asperula littoralis  Sm. VU
Scrophulariaceae Verbascum degenii Halacsy. CR

(LC)PLeast Concern, (NT)DNear Threatened, (VU)BVdrable, (EN)DEndangered, (CR)BCritically
Endangered.

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
(Balak et al., 2003). The basin deserves intensive botanical r esearch for this
reason alone.

Byfield and ...zhatay (1998) added Mibora minima (L.) Desv. (Poaceae) and
Trifolium ornithopodioides (L.) Sm. (Leguminosae) taxa as new to the Turkish
flora from localities in Ergene basin. They noted that native sites of these taxa
are threatened by conversion to arable land ( M. minima at Pehlivanksy),
secondary housing construction (T. ornithopodioides at Mecidiye), and drainage
issues (T. ornithopodioides at Enez).

Cabi et al. (2015) carried out intensive field studies in  the basin between 2012
and 2015 and collected large numbers of herbarium specimens belonging to
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different plant families. During these field studies  Agropyron pinifolium Nevski
(Poaceae) was added as new for the Flora of Turkey and also for the basin

(Figure 7).

Figure 6. Two endemic Crocusspecies distributed in the Ergene basin A. Crocus
pestalozzae Boiss. B. Crocus thracicus YYzbd 6 & Aslan

Figure 7. Agropyron pinifolium in its habitat, calcerous stony places at the
openings heatland.

Balak et al. 2003 identified the basin as an IPA and featured the IPA as covering
relictual grasslands found on calcerous and acidic, sandy and clayish soils, and
located in the middle of Thrace. These relictual grasslands are dominated by a

carpet of plants such as BromusL, Festucal. and Stipa scattered Paulirus spina-
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christi populations. They gave a list that includes rare taxa found in the Ergene
Basin IPA (Table 2). Among the rare taxa in the region is Paeonia tenuifolia
which is listed in the Bern Agreement Additional List I. So the localities of which
need priority conservation according to the Biodiversity Act.

Table 2. Rare taxa found in the Ergene Basin IPA and some notes related theirs
distribution and threat categories (Ba !ak et al., 2003).

Taxa Family IUCN Notes on the taxa
Threat
Category
Fritillaria stribrnyi Liliaceae EN Limited distribution of the species;
Velen low density of the individuals; poor

reproduction; grazing; clearance of
forests and shrubs; construction
projects; collecting of cut flowers or
extirpation for cultivation.

Mibora minima (L.) Poaceae VU Very frequent locally, growing in very

Desv. short and open turf within sandy
grassland at the tops of hills
(apparently acid sands and clays form
a OcapO on otherwise calcareous area
of hills (Byfield & ...zhatay 1998)

*Onosma propontica Azn. Boraginaceae EN Bern Convention Appendix 1:

Paeonia tenuifolia L. Paeoniaceae EN  Bern Convention Appendix 1:

Salvia nutans L. Lamiaceae LC In Turkey it is only found in the basin
(Figure 8) .

Silene frivaldszkyana Caryophyllaceae VU Endemic to Balkans only found in

Hampe Thrace in Turkey

Trachelium jacquinii Campanulaceae VU Subsp. dalgicorum has a limited

subsp. dalgiciorum distribution in Edirne, MecidiyekSy on

...zhatay & Dane sea shore rocks, up to 20 m. (Dane

(=Campanula rumeliana and ...zhatay, 2001; Ekim et al.,

(Hampe) Vatke.) 2000)

Trifolium Fabaceae EN Byfield and ...zhatay, 1998

ornithopodioides (L.) Sm.

(LC)bLeast Concern, (NT)DNear Threatened, (VU)bVu@rable, (EN)DPEndangered, (CR)DCritically
Endangered
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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, industrial infrastructures, the expansion
of agricultural lands, road construction and so on.

Figure 8. A souvenir photo of the first author with Salvia nutans L., (Nodding
Sage) a characteristic plant of meadow steppe lands (LYleburgaz, Kepirtepe).
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Chapter

Real-Time Monitoring Strategies and Methodologies
of Ergene River Basin

BYlent DIKMEN "Ykran DENIZ*

! Turkish Republic Forestry and Water Affairs Minist ry General Directorate of Water Management
ANKARA sukrandeniz@ormansu.gov.tr

1. Introduction

Real time monitoring may be defines as taking records onsite in real time in the
investigation of earth and natural resources by a suitable system and transfer of
the measured records to the related unit using a communication protocol
supported by an actual technology. Real time monitoring for water management
is done for the following purpose:

¥ Detect pollution onsite quickly,
¥ Prevent the sudden discharge through the alarm system,
¥ Access to real-time data of any desired time zone easily

¥ Monitor large number of stations simultaneously from a single centre,



¥ Access to historical data in a short time,

¥ Convert variation of all data obtained into meaningful tables and graphs
for the desired time interval easily through suitable software,

¥ Eliminate human factor, effective during the period from sampling to
doing analysis by classical method, using the same apparatus and method,

¥ Opportunity of intervention in case of emergency, and

¥ Ensure implementation of the measure program prepared without delay.

2. Establishment Stages of Real-Time monitoring stations
2.1. Location of the station in most suitable place

The followings must be generally considered in the selection of the most suitable
place.

¥ The geographical and physical location of the site (geology,
hydrogeology, demographic structure, flow properties, point and non-
point pollution discharges along the river, structures on the river such as
dams, etc) should be well known,

¥ Accessibility must be easy.

¥ It must have the opportunity of energy and water (for cleaning purposes)
supply required for the station,

¥ Communication infrastructures (ADSL, GSM, satellite) should be
completed during the selection of station place,

¥ The ownership status of the location should be clarified (p rivate land,
public land, etc.),

¥ Natural disasters (flood, etc) should be accounted,

¥ The real time monitoring station to be established should represent the
place well in terms of contamination load. To do this, the represented
area for pollution load is gradually narrowed from upstream to the
downstream. Therefore, pollution intensive place is likely to  be chosen to
build the station, and

¥ Security of the station must be ensured by cameras, fences, etc.
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2.2. Preparation of Station Infrastructure:

The required infrastructures should be started after t he selection of station
place. The ground should be adjusted (subbasement, concrete, etc.) if a cabin

like structure is thought. Then, water supply, electricity and GSM connection

should be made.

2.3. Determination of the Parameters to Be Monitored

Parameters to be monitored by real-time monitoring system should be
determined. It should be noted that all parameters may not be  monitored by
real-time monitoring system

2.4. Selection of a Suitable Apparatus for Each Parameter

To choose the most suitable apparatus, measurement interval, methods, cost
and hardware should be taken into account. First, measurement interval is taken
into consideration. The apparatus should be tested using samples taken from the
location where it is set up. Then, a suitable method is decided according to the
interval. Finally, a right apparatus is chosen

2.5. Apparatus and Hardware Set up
The apparatus and its hardware should be carefully set up.

2.6. Operation of the System, Performing the Calibration and Verification of
Devices

After setting up the apparatus, the system is operated, calibrations are
performed and the device is verified by crosschecking the obtained results with
accredited laboratory test results.

2.7. Central Monitoring Room Setup

Central monitoring room is the place where all real-time monitoring data are
transferred and evaluated, and when needed, emergency decision are taken and
prevention programme is prepared.

2.8. Verification of the Communication Between Measurement Point and
Central Room

Having completed the set of central room and real-time monitoring system, the
verification of the communication and data transfer in  safe from measurement
point to the storing computer should be done.
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2.9. Training of the Staff.

The staff should be trained on maintenance, calibration and usage of equipment
and software.

2.10. Evaluation of the Data and Reporting

The collected data are sent to the related institute i n the required time interval
(instant 30-minute, daily, weekly, monthly) in a tabular or graphical form.

3. Present Status of Real-Time Monitoring in Turkey

Real-time monitoring systems started in Turkey with OWater Pollution Control
RegulationO issued in 10 October 2009 in Official Gazette. According to this
regulation, industrial foundations discharging more than 10 00 m ° wastewater
are obliged to construct a real time monitoring system at the discharge point of
their treatment units. Presently, 132 foundations out of 154 ar e real time
monitored. Inspection of these plants is carried out by the  Ministry of
Environment and Urbanisation.

Municipalities construct real time monitoring systems at inlet and particularly
outlet of drinking water reservoirs. At the outlet, pH, electrical co  nductivity
(EC), dissolved oxygen and flow rate are monitored.

Real time monitoring in the river system started within the scope of a project
entitled with OCentral Real-Time Monitoring and River Pollution Control System
Research ProjectO. Two real time monitoring stations were installed on
Yesilirmak and a central monitoring room at Ankara Univ ersity Chemistry
Department

Presently, in Turkey, Maritsa-Ergene River is real-time monitored with in the
scope of OAutomatic Continuous Measurement Stations ProjectO, which is carried
out by the Ministry of Forestry and Water Affairs, Genera | Directorate of Water
management. Five real-time monitoring stations in Maritsa-Ergene River Basin
and central monitoring room at State Hydraulic Works (DSI) Technical Research
Quality Control Department were installed in 2013. Ins tant data can be accessed
with the aid of a software downloaded into the Ministry compu ters, which can
also be reached at www.sukalitesiizleme.ormansu.gov.tr and
www.gercekzamanli.ormansu.gov.tr sites.

Four real-time monitoring stations were also installed in Great Menderes River
Basin within the scope of OEU Project Material Supply Component: Capacity
Building for Water Quality MonitoringO, carried out by the Ministry of Forestry

180!



and Water Affairs, General Directorate of Water management. Data transfer
from the stations started in 2014.

4. Real-Time Monitoring of Maritsa-Ergene River Basin

In order to investigate the quality status of surface water and impact of instant
discharge on surface waters, five real-time monitoring stations were installed in
Maritsa-Ergene River Basin within the scope of OAutomatic Continuous
Measurement Stations ProjectO. This enables 24 hour continuous measurements
and monitoring. The name these five stations, provinces and locations are
presented in Table 1.

Table 1. The name of five real-time monitoring stations, their provinces and

locations.
Station No  Station name  Province Location
1 Inanli Tekirdag Ergene River
2 Yenicegoruce Edirne Ergene River-Downstream
3 Evrensekiz Kirklareli Evrensekiz Ahmetbey Creek
(Luleburgaz)
4 Aksa Tekirdag Corlu Creek Downstrem (just
before Ergene junction)
5 Yulafli Tekirdag Corlu Creek Upstream

Temperature, pH, dissolved oxygen, EC, total organic carbon and colour
parameters are monitored continuously in the stations in stalled. The location of
the station are illustrated in Figure 1.

4.1. Sampling Line and Pump

Sampling pump is one of the important instruments for monitoring stations since

it takes the water into the station from the river. A submersible pump was used
in Maritsa-Ergene River basin. In submersible pump, motor is mounted adjacent
to the pump body and works under water. The sampling pump of Yulafli Location
and the sampling reservoir of Yenicegoruce Location are seen in Figure 2 and
Figure 3, respectively.

4.1. Measurement Devices

pH Measurement system: The installed pH device consists of a probe and
analyser system. The probe is mounted into the sample reservoi r. The probe is
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Figure 2. The sampling pump of Yulafli Location

Figure 3. The sampling reservoir of Yenicegoruce Location.

an electrochemical sensor doing the measurements in the sample chamber
within the cabinet. pH probe also consist of temperature sen sor. The measured
pH and temperature data are transferred into the computer fr om the data
collectors (analyser) and recorded into the memory.
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Electrical Conductivity Measurement System: The installed EC device consists
of a probe and analyser system. The probe is mounted into th e sample reservoir.
It works by inductive measuring method. The data measured by EC device are
transferred into the computer from the data collectors (an alyser) and recorded
into the memory.

Colour Measurement System: Colour measurement device measures the colour
by the method based on photometric RES. The sample is absorbed by the
analyser with integrated peristaltic pump through a membrane means and
sample reaches the analyser through a filter with pore diameter of 0,454 m. To
prevent the entrance of undissolved material interference before measuring the
solute, water sample should be filtered.

Dissolved Oxygen Measurement System: The installed dissolved oxygen
measurement device consists of a probe and analyser system. The probe is
mounted into the sample reservoir. It makes the measuremen ts continuously on
the pumped sample line. The data measured by dissolved oxygen measurement
device are transferred into the computer from the data collect ors (analyser) and
recorded into the memory.

Total Organic Carbon Measurement System: The system measures according to
Catalytic Oxidation method. The device is in analyser structure and has NDIR
detector. It makes continuous measurements under any enviro nmental condition
(clean, contaminated water). The data are transferred into the computer from
the data collectors (analyser) and recorded into the mem ory. The analyser can
be programmed. Detectors allowing measurements at different time intervals
depending on water characteristics. The analyser is connected to the d ata
collector and communication unit by using any of the digital communication
protocols and measured values are transferred to the software.

Figure 4. An outside view of installed real-time monitoring station in Maritsa-
Ergene River Basin.
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Figure 5. An inside view of installed real-time monitoring station in Maritsa-
Ergene River Basin (dry section).

Figure 6. An inside view of installed real-time monitoring station in Maritsa-
Ergene River Basin (wet section).

5. Conclusions

In the development of watershed management policy, much data are needed.
Water quality monitoring provides valuable data required for watershed
management. Real-time monitoring produce more frequent and prolonged data
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in comparison to the classical monitoring methods. Additionally, classical
monitoring methods are vulnerable to produce more deviation during sampling,
carrying, analysing process. Therefore, real-time monitoring should be preferred
to manage watersheds correctly.

Real-time monitoring systems are very new system. Depending on the
technological development, much more sensitive devices and systems capable of
performing analysis of more parameters will emerge. Turkey should prepare
availability of personnel and technological infrastructure to adapt these new
systems. Installation of these new stations will serve to gain experience and
build capacity.
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1. Introduction

Atmosphere, ocean and biosphere are one interconnected system and air-land-
sea interactions are the most important mechanisms for the changes in the
atmosphere-ocean-biosphere system. The basic driving force for the atmospheric
and oceanic motions is the uneven solar heating of the earth-atmosphere system
due to spherical geometry of the earthOs surface (low latitudes receive more
solar radiation, high latitudes receive less solar radiation) and the revolution of
the Earth around the sun. The actual rates of heating or cooling vary with
height, depth, altitude, longitude and time and day of the year. The magnitudes
of heating are also determined by the chemical composition and three-
dimensional distribution of gases and fluids in the earth-atmosphere system
(Shukla, 1985).



The airblandbsea interaction is simulated and investigated using various model
systems. These models resolve atmospherebocean general circulation systems,
coastal processes, mesoscale and submesoscale features etc. (Levy et. al., 1998;
NRC, 1992). Land-atmosphere and ocean-atmosphere interaction studies have
been conducted either with offline land models or a land model coupled to an
atmospheric general circulation model. These studies have been extremely
helpful in realizing the importance of land-atmosphere interactions on climate
predictability and variability, have been extremely helpful in realizing the
importance of land-atmosphere interactions on climate predictabil ity and
variability. (Misra and Dirmeyer, 2008).

In this chapter, air-land-sea interaction problems in Maritza -Ergene River Basin
are evaluated in the aspect of pollutant transport and deposition cases.

2. Fate of pollutants

In the aspect of environmental pollution, fate and beh avior of contaminants
within the environment is an extremely complex issue. Air pollution trends are
strongly affected by atmospheric conditions such as temperature, pressure, and
humidity, and by global circulation patterns. For example, winds carry some
pollutants far from their sources across national boundar ies and even across the
oceans. Transport is fastest along east-west routes: longitudinal winds can move
air around the globe in a few weeks, compared to months or longer for air
exchanges from north to south.

Local weather patterns also interact with and affect air pollution. Rain and snow
carry atmospheric pollutants to Earth. Temperature inversi ons occur when air
near the Earth's surface is colder than air aloft. Cold air is heavier t han warm
air, so temperature inversions limit vertical mixing and trap pollutants near
Earth's surface.

Chemicals are emitted to the atmosphere by a range of sources. Anthropogenic
emissions come from human activities, such as burning fossil fuel. Biogenic
emissions are produced by natural functions of biological organisms, such as
microbial breakdown of organic materials. Emissions can also come from
nonliving natural sources, most notably volcanic eruptions and desert dust. Many
types of chemical reactions in the atmosphere create, mo dify, and destroy
chemical pollutants.

Materials in the atmosphere return to Earth, either because they are d irectly
absorbed or taken up in a chemical reaction (such as photosynthesis) or b ecause
they are scavenged from the atmosphere and carried to Earth by rain, snow, or
fog.
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The transport and cycling of both natural and anthropogenic chemicals in the
environment is an extremely dynamic process that is important for the well
being of all earth's inhabitants. The atmosphere plays a major role in the
transport and cycling of chemicals, especially those that are volatile or semi-
volatile in nature. Atmospheric water, in the form of snow, fog, and rain can
provide major transport pathways for chemicals that are distr ibuted both
regionally and globally (Hart et. al., 1993)

Transports of pollutants, especially air pollutants, are an important i ssue in
understanding interaction problems. Surface winds flow from high pressure to
low pressure. Winds can carry pollutants far from their s ources, so that
emissions in one region cause environmental impacts far away. Long-range
transport complicates efforts to control air pollution b ecause it can be hard to
distinguish effects caused by local versus distant sources and to determine who
should bear the costs of reducing emissions.

3. Persistent pollutants

Persistent organic pollutants (POPs) are a group of chemical compounds with
different origins but common characteristics: semi-volatility, lipophilicity,
bioaccumulation and great persistence in the environment (Betianu and
Gavrilescu, 2006; Smaranda and Gavrilescu, 2008).

Due to their persistence against photolytic, chemical and biological degradation,
persistent organic pollutants are mostly semi-volatile organic compounds
capable of not parting for extraordinarily long periods of times and deposition in
fat containing tissues of living organisms, including humans, due to their
characteristics of having low resolution in water and high resolution in lipid
tissues. Humans, animals and other organisms are being exposed to POPs for long
periods of times that in many cases possibly for generations and consequently,
both acute and toxic effects occur. Furthermore, these natural or anthropogenic
based organic compounds are being transferred to humans through the food
chain, passed on from mother to her child creating significant effects on neural
and reproduction systems and suspected of causing cancer.

As a consequence of characteristics, POPs are found and neasured in all
environmental media, far from source regions, even in isolated areas with no
usage or direct emissions of these compounds. A simplified scheme of
environmental processes occurring during long-range transport of POPs are
given in Figure 1.
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Figure 1. Environmental Processes occurring during long-range transport of POPs
(Smaranda and Gavrilescu, 2008)

The emergence and subsequent behavior of POPs in the atmosphere proved to
be processes as once in the environment and based on their semivolatile
character owing to their ability to associate with atmospheric particles or
distributed between these two phases as well (Smaranda and Gavrilescu, 2008).

During the last decades, awareness regarding persistent organic pollutants

(POPs), such dioxins and furans (PCDD/Fs) and polycyclic aromatic hydrocarbons
(PAHs), has become a cutting-edge topic. Features such as toxicity,

bioaccumulation and persistence of these compounds in the envi ronment,

contributed for their inclusion in the Convention on Lon g-Range Transboundary
Air Pollution Protocol (LRTAP) and on the Stockholm Convention as
unintentionally produced substances for which emissions must be r educed from

specific reference years (Augusto 2013).

By use of the data obtained as a result of these stud ies, pollutant databases are
created and used as basis for many studies in the scientific and management
level. These pollutants are in the mean time the pollutan ts subject to the
OStockholm ConventionO which was also signed by our country in 2001 and one of
the targets in the application plan carried out on this issue in our country is the
creation of an inventory on pollutants. Although limitations regarding POP group
parameters are determined in the newly effectuated regulations in our country,
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there are limited numbers of studies available regarding the measurements of
these compounds in variable matrixes and this creates difficulties in the
management of pollutants in this group and fulfilment of requirements brought

by the regulations.

Previous studies have established that soils play an important role in supplying
and receiving persistent organic pollutants (POPs) from the atmosphere.
Agricultural soils are clearly the source or reservoirs of agrochemical POPs acting
as the primary emissions or the re-emissions (secondary sources) to atmosphere
(Kurt-Karakus et al., 2006). Background soils solely receive inputs of POPs via
atmospheric deposition and are generally collected from locations remote from
potential sources, such as urban, industrial and agrochemical application areas
(Wang et. al., 2012). The distribution of POPs in background surface soils is a
complex function of proximity to source regions, the long-range atmospheric
transport (LRAT) of the POP in question, soil properties, degradation, climatic
conditions and processes of air-soil exchange. Due to itsO high storage capacity,
soil organic matter may act as a OsinkO and has been a focus for the global POPs
distribution and budget evaluation (Wang 2012).

Therefore, a complex interaction between the environmental compartments in
relation with POPs transport and fate occurs, where the atmosphere is the main
actor (Figure 1). Many researches revealed that the atmosphere is the main
transport media for the global distribution of POPs in the environment, only days
to weeks being necessary for an air bundle to mix completely in the northern
hemisphere, while the transport times of ocean currents can be measured in
years and decades (Finlayson-Pitts et al.,, 1999). The scale of atmospheric
transport of POPs depends on the meteorological conditions, POPs
physical/chemical properties, and removal processes, which include
photochemically driven reaction and physical depositional mechan ism. The
transfer of chemicals from land surface to atmosphere co nsists of two steps: i.
change from liquid or solid state to vapors; ii. subsequent dispersion by
turbulent mixing (Smaranda and Gavrilescu, 2008).

Heavy metals are also included among the hazardous pollutant groups due to
their toxicity and their permanence in the environment. The mobility of heavy
metals within the biosphere is a process that is particular ly caused by human
activities and it constitutes a significant place in the geochemical evolution of
these metals. These pollutants that are released to the atmo sphere from various
fixed and mobile sources particularly as a result of urbanization and energy
generation, construction activities, automobile exhaust, waste removal activities
and use of coal and other fuels as well as natural emissions, may accumulate
within the different parts of environment. Furthermore, these accumulated
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metals generate airborne particles and dust, thereby can be transferred into
human body, may threaten public health and affect the environment negatively
(Hanedar, 2015).

4. Transport of pollution in Maritza Ergene River Basin

The anthropogenic pollution in the Ergene River that forms the Maritza-Ergene
Basin, has become striking in the recent years both at local population and the
national management levels, and many important steps have been taken since
the early 2000s in order to improve the status and rende r the basin a livable
place. The basin which had a rural and agriculture-based economy in the past
due to its qualities as embodying quite valuable agricultural lands and means of
underground water, withessed an intense industrialization process particularly
focused on the high water-requiring textile and chemicals industries in the last
50 years, primarily because of its closeness to Istanbul and the means of
transportation it provides for import and export activities, and accordingly
received large amount of migration (Hanedar, 2015).

Until now there are some studies about determining and evaluating pollution
levels in the basin. Some of these studies are given below:

¥ Dynamic of Chironomidae (Diptera) larvals in Maritza-Ergene Basin and in
some distributary (pHD Thesis, Ozkan 1998)

¥ (10/2.6) Main Numbered Parliamentary Research Commission Report In
Relation With Searching of Pollution In Ergene River And Effect To The
Environment And Determination of Necessary Measures Esablished

¥ Monitoring Of Surface Water Pollution By Environmental Information
System And Development Of Control Measures (pHD Thesis -Ordu, 2005)

¥ Determination of Heavy Metals In Ergene River By Extraction Methods
(GSkdemir, 2006)

¥ Determination Of Heavy Metal Concentration In Plants, Growing In Corlu
And Surronding Lands (Master Thesis -,aldkan, 2007)

¥ Determination of Heavy Metal Concentration In Soil In Corlu and
Surronding Lands And Evaluation of the Result by Artificial Neural
Networks (Master Thesis -,al6! kan, 2007)

¥ Determination of Some Minor Elements In Sunflower, Growing In Ergene
River (YSrYk, 2008)
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¥ Ergene Basin Environmental Management Master Plans (2008)
¥ MaritzaErgene basin Protection Action Plans (2008)

¥ Determination Of Minor Elements And Heavy Metals In Environmental
Matrixes by Atomic Absorption Spectrometry (Research Project: DSkmeci,
2008; Manuscripts: ! abudak vd., 2009; Ongen vd. 2009)

¥ Revised Environmental Master Plan in Thrace Sub-area Ergene Basin (2000

¥ Developing Of Toxicity Parameters and Discharge Effect Index for Basins
(pHD Thesis -Hepsd, 2009)

¥ Ministry of Environmental and Forest- MaritzaEegene Basin Industrial
Wastewater management Master Plan (2010)

¥ Project on Control of Pollution Caused by Dangerous Substances, 01.2012 b
12.2013, Beneficiary: Ministry of Forestry and Water Affai rs, General
Directorate of Water Management

¥ Determination of Persistent Organic Pollutants (POP) in Soil, Atmospheric
Deposition and Bioindicator Samples From The Merie-Ergene Basin
(Hanedar,2014-E, TUBITAK Research Project)

¥ Assessment of Airborne Heavy Metal Pollution in Soil and Lichen in
Maritza-Ergene Basin, (Hanedar, 2015)

5. Conclusions

The basin embodies approximately a total of 1300 industrial businesses serving in
various sectors. All of the industrial, domestic and agricultural wastewaters are -
either directly or indirectly- discharged to the Ergene River. Ergene River, which
passes through many settlement areas such as villages, towns and districts
within the region, is also utilized for agricultural irrigation purposes. As a result
cases of soil contamination, desertification and degradation of agricultural
product quality are also experienced as well as water pollution. Based on these
determinations it can be said that the most important air-land-sea  interaction
problem in the basin is the transporting and distribution of pollutant in the
different environmental compartments. In this scope, many impo rtant
researches have been performed, both at academic and the national
management levels.
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1. Natural resources capacity of the Ergene River Basin
1.1. Water resources Potential of Ergene River Basin

Water resources of the basin may be investigated into two parts: surface water
resources and underground water resources.

Major surface water resources are constituted of Maritsa and Ergene Rivers and
their tributaries, which include 67 sub watersheds. The principle tributaries of
Ergene River are Corlu Creek, Suluca Creek, Luleburgaz Creek, Babaeski (Seytan)
Creek, Teke Creek, Hayrabolu Creek and main stream (Topal, 2000; Ordu, 2005;
Action Plan, 2008). The basin has an area of 11 00 km? and length of 283 km
(Figure 1).
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Many karst resource features within the basin while their water potential varies
with the amount of seasonal precipitation. Kaynarca, Poyrald, anad Pdnarbasé are
the most important ones.

The lakes in the region are Tekke, Harmanld, Bucurmene, Dalyan, S6gdrcdld, Gala,
Mecidiye-Tuzla, Erikli, Mert, Pedina, Hamam and Saka lakes.

The comparison of TurkeyOs and the Thrace RegionOs water resources is given in
Table 1.

Table 1. Water resources of the Thrace Region and Turkey and their distribution
(Konukcu et al., 2004).

Resources Turkey Thrace Region
Average precipitation (mm) 652.5 647.0
Brute water potential (billion m ) 508.0 15.3
Net water potential (billion m 3) 188.0 5.7
Technically Usable amount (billion m ) 110.0 3.4

- surface 95.0 2.8

- underground 12.0 0.4

- outside of the country 3.0 0.2
Present consumption (billion m %) 30.0 1.7

Ergene underground water basin, whose boundiries coinside almost with the
Ergene River Basin boundaries, is an important godd quality water resource
forthe region. Babaeski impermeable formation takes palece around the center
of the basin. In this part, the aquifer echibits confined cha racteristic while in
the ather parts it is unconfined charecteristics (Candeger, 2010). Ergene
underground water basin is divided into two main parts, namely, Cerkezkoy-
Havza-Hayrabolu part and Ahmetbey-Luleburgaz part. Total flow, inflow, base
flow, soaked underground flow and total discharge of incoming charge of Ergene
underground water basin are summarised in Table.2. As seen in Table 1, the
total water potential of the aquifer is about 409 million m3. The 343 million m3
of this water is potable water, 212 million m3 of which is allocated for drinking
and industry. Additionally, 15 585 ha agricultural area is irrigated by 347 well or
46 irrigation cooperatives in the underground water basin area.

Groundwater investigations are done regularly through seasonal measurements
in 13 observation wells scattered in the basin by Edirne Regional Directorete of
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Table 2. Flow components of Ergene underground water basin

Under
Aquifer TotalFlow Inflow Base Soaked . Total
Flow ground Flow  discharge

Cerkezkoy-
Havsa- 512.3 209.6 194.4 155.6 1155 271.1
Hayrabolu
Ahmetbey-

192.1 117.1 107.5 86.0 52.0 138.0
Luleburgaz
Toplam 704.4 326.7 301.9 241.6 167.5 409.1

State Hydraulic Works. Serious declines in the water level of the aquifer was
obtained year by year: A drop of about 25 m has been rea ched near Marmaracdk
area while this is about 60 m around Upper Sevindik region. While the phreatic
surface below the surface in Cerkezkoy, intensive indust rial area,was 45 m in
1990 but it has reached 105 m in 2010 (Candeger, 2010).

1.2. Land Resources of Ergene River Basin

Land use classes of Ergne River Basin according to the Completed CORINE Land
Cover 2012 is presented in Figure 2.

The first level land use classes of Ergene River Basin and their ratio to the total
area is given in Figure 3 whereas all classes are summarized in Table 3.

0
1.7%0'560.1%

B Agricultural land

B Grass & Range

B Forest &
Woodland

B Settlement

® Water body

B Other

Figure 3. The first level land use classes of Ergene River Basin and their ratio to
the total area according to the CORINE Land Cover 2000.
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