FEB — Fresenius Environmental Bulletin
founded jointly by F. Korte and F. Coulston

Production by PSP — Parlar Scientific Publications, Angerstr. 12, 85354 Freising, Germany
in cooperation with Lehrstuhl fir Chemisch-Technische Analyse und Lebensmitteltechnologie,
Technische Universitat Minchen, 85350 Freising - Weihenstephan, Germany

Copyright © by PSP — Parlar Scientific Publications, Angerstr. 12, 85354 Freising, Germany.

All rights are reserved, especially the right to translate into foreign language. No part of the journal
may be reproduced in any form- through photocopying, microfilming or other processes- or converted to
a machine language, especially for data processing equipment- without the written permission of the
publisher. The rights of reproduction by lecture, radio and television transmission, magnetic sound
recording or similar means are also reserved.

Printed in GERMANY - ISSN 1018-4619



© by PSPVolume 24 — No la. 2015 Fresenius Environmental Bulletin

FEB - EDITORIAL BOARD

Chief Editor:
Prof. Dr. H. Parlar

Institut fur Lebensmitteltechnologie und Analytische Chemie
TU Miinchen - 85350 Freising-Weihenstephan, Germany
e-mail: parlar@wzw.tum.de

Co-Editors:

Environmental Analytical Chemistry:

Dr. D. Kotzias
Via Germania 29
21027 Barza (Va)
ITALY

Environmental Proteomic and Biology:

Prof. Dr. A. Gorg
Fachgebiet Proteomik
TU Munchen - 85350 Freising-Weihenstephan, Germany

Prof. Dr. A. Piccolo

Universita di Napoli “Frederico II”,

Dipto. Di Scienze Chimico-Agrarie

Via Universita 100, 80055 Portici (Napoli), Italy

Prof. Dr. G. Schidrmann
UFZ-Umweltforschungszentrum,

Sektion Chemische Okotoxikologie Leipzig-Halle GmbH,
Permoserstr.15, 04318 Leipzig, Germany

Environmental Chemistry:

Prof. Dr. M. Bahadir

Institut fiir Okologische Chemie und Abfallanalytik
TU Braunschweig

Hagenring 30, 38106 Braunschweig, Germany

Prof. Dr. M. Spiteller
Institut fur Umweltforschung Universitat Dortmund
Otto-Hahn-Str. 6, 44221 Dortmund, Germany

Prof. Dr. lvan Holoubek
RECETOX_TOCOEN
Kamenice 126/3, 62500 Brno, Czech Republic

Environmental Management:

Dr. H. Schlesing
Secretary General, EARTO,
Rue de Luxembourg,3, 1000 Brussels, Belgium

Prof. Dr. F. Vosniakos
T.E.l. of Thessaloniki, Applied Physics Lab.
P.O. Box 14561, 54101 Thessaloniki, Greece

Dr. K.I. Nikolaou

Organization of the Master Plan &

Environmental Protection of Thessaloniki (OMPEPT)
54636 Thessaloniki, Greece

FEB

Environmental Toxicology:
Prof. Dr. H. Greim

Senatskomm. d. DFG z. Priifung gesundheitsschéadl. Arbeitsstoffe
TU Munchen, 85350 Freising-Weihenstephan, Germany

Prof. Dr. A. Kettrup
Institut fir Lebensmitteltechnologie und Analytische Chemie
TU Miinchen - 85350 Freising-Weihenstephan, Germany

FEB - ADVISORY BOARD

Environmental Analytical Chemistry:

K. Ballschmitter, D - K. Bester, D - K. Fischer, D - R. Kallenborn, N
D.C.G. Muir, CAN - R. Niessner, D - W. Vetter, D — R. Spaccini, |

Environmental Proteomic and Biology:

D. Adelung, D - G.I. Kvesitadze, GEOR
A. Reichlmayr-Lais, D - C. Steinberg, D

Environmental Chemistry:

J.P. Lay, D - J. Burhenne, D - S. Nitz, D - R. Kreuzig, D
D. L. Swackhammer, U.S.A. - R. Zepp, U.S.A. - T. Alpay, TR
V. Librando; |

Environmental Management:
L.O. Ruzo, U.S.A - U. Schlottmann, D

Environmental Toxicology:

K.-W. Schramm, D - H. Frank, D - D. Schulz-Jander, U.S.A. -
H.U. Wolf, D — M. McLachlan, S

Managing Editor:
Dr. G. Leupold

Editorial Chief-Officer:

Selma Parlar

PSP- Parlar Scientific Publications

Angerstr.12, 85354 Freising, Germany

e-mail: parlar@psp-parlar.de - www.psp-parlar.de

Marketing Chief Manager:

Max-Josef Kirchmaier

MASELL-Agency for Marketing & Communication, Public-Rela-
tions

Angerstr.12, 85354 Freising, Germany

e-mail: masell@masell.com - www.masell.com

Abstracted/ indexed in: Biology & Environmental Sciences,
BIOSIS, C.A.B. International, Cambridge Scientific Abstracts,
Chemical Abstracts, Current Awareness, Current Contents/ Agricul-
ture, CSA Civil Engineering Abstracts, CSA Mechanical & Trans-
portation Engineering, IBIDS database, Information Ventures, NISC,
Research Alert, Science Citation Index Expanded (SCI Expanded),
SciSearch, Selected Water Resources Abstracts



on
wu
CONTENTS
FOREWORD 162
REVIEW ARTICLE
RELATIONS BETWEEN ECOSYSTEM AND WIND ENERGY 163

ilhami Kiziroglu and Ali Erdogan

ORIGINAL PAPERS

INTEGRATION OF GIS AND REMOTE SENSING WITH 172
THE USLE MODEL IN THE ASSESSMENT OF ANNUAL SOIL

LOSS AND SEDIMENT INPUT OF ZINAV LAKE BASIN IN TURKEY
Hakan Mete Dogan, Orhan Mete Kili¢, Dogag¢ Sencer Yilmaz, Ekrem Buhan, Fatih Polat and Saliha Dirim Buhan

ACCUMULATION AND BEHAVIOR OF SOME HEAVY METALS 180

IN THE MAIN COMPONENTS OF ZINAV LAKE BASIN ECOSYSTEM
Fatih Polat, Hakan Mete Dogan, Ekrem Buhan, Orhan Mete Kili¢, Doga¢ Sencer Y1lmaz and Saliha Dirim Buhan

COMPARATIVE ANALYSIS OF BIOTIC INDICES FOR EVALUATION OF 188
WATER QUALITY OF ESEN RIVER IN SOUTH-WEST ANATOLIA, TURKEY

Biilent Yorulmaz, Atakan Sukatar and Murat Barlas

DETERMINING OF AREAS WITH HIGH EROSION RISK IN KUCUK MENDERES RIVER 195

BASIN (WEST ANATOLIA, TURKEY) BY USING MULTI-CRITERIA DECISION MAKING METHOD
Ali Ekber Giilersoy and Mehmet Ali Celik

TROPHIC STATUS AND THREATS IN ZINAV LAKE (TOKAT/ TURKEY) 203
Saliha Dirim Buhan, Nihal Bektag, Mehmet Ali T. Koger,Hakan Mete Dogan, Ekrem Buhan and Fatih Polat

APPLICATION OF MULTI-METAL BIOACCUMULATION INDEX 208
AND BIOAVAILABILITY OF HEAVY METALS IN Unio sp. (UNIONIDAE)
COLLECTED FROM TERSAKAN RIVER, MUGLA, SOUTH-WEST TURKEY

Tuncer Okan Geng, Fevzi Yilmaz, Burak Evren Inanan, Biilent Yorulmaz and Gokhan Utiik

HEAVY METAL ACCUMULATION IN BIOINDICATORS OF 216
POLLUTION IN URBAN AREAS OF NORTHEASTERN POLAND

Zbigniew Mazur, Maja Radziemska, Joanna Fronczyk and Jerzy Jeznach

HEAVY METAL CONTAMINATION OF PLANT RAW MATERIAL INTENDED FOR FOOD 224

Elvyra Jariene, Honorata Danilcenk and Maria Jeznach

160



© by PSPVolume 24 — No la. 2015 Fresenius Environmental Bulletin

COPPER REMOVAL FROM CONTAMINATED GROUNDWATER USING
NATURAL AND ENGINEERED LIMESTONE SAND IN PERMEABLE REACTIVE BARRIERS

Joanna Fronczyk, Maja Radziemska and Zbigniew Mazur

THE SALINITY PROBLEM AT YELKOMA LAGOON (YUMURTALIK-ADANA)

AND ITS RESTORATION BY MIXING WITH FRESHWATER FROM CEYHAN RIVER
Harun Aydin, Hiiseyin Karakus and Osman Erdem

DETERMINING NATURAL AND CULTURAL CHANGES AROUND WETLANDS
BY MEANS OF REMOTE SENSING TECHNIQUES: A CASE STUDY IN EGIRDIR LAKE

Namik Kemal Sonmez, Isin Onur and Sevda Altunbag

NOTICE

FEB

228

235

244

ECOTOURISM, PROTECTED AREAS AND NATURE CONSERVATION
Nihan Yenilmez Arpaand Yusuf Ceran

250

INDEX

161

258



m
© by PSPVolume 24 — No la. 2015 Fresenius Environmental Bulletin hu_
FOREWORD

The view of humanity on the environment has grown in recent times in different dimensions. His
relationship with the environment has led to different echo in the strata of society. Since the destruc-
tion of the environment on the one hand caused the emergence of the environmental crisis, on the
other hand leads to reducing the chance of survival of future generations. To avoid this, each individ-
ual must look at life in our environment, and protect the creatures bear any responsibility.

This matter needs to be seriously discussed and solutions need to be found both on universal and
local level. International meetings have also the duty to keep such environmental problems before the
eye, and allow the exchange of expert opinion scientists. The 7th International Symposium On Ecol-
ogy And Environmental Problems will forward the following topics in the Symposium:

Environmental Education; -Environmental Law and Philosophy;- Chemical and physical contam-
ination and measures to be taken in the ecosystem; -Tourism and Environment; -Alternative and
Green Energy; -Biodiversity; -Environment and Settlement;- Ecology and Economy Dilemma; -En-
ergy and Environment; -Health, Nutrition and Environment; -Art and Environment:

What should be done to create a platform for climate change. A certain consensus has to be made
between the economic thinking and ecological thinking. The relationship between human health and
pollution should be thoroughly demonstrated. The impact of genetically modified foods on the envi-
ronment and not least on the health of humanity is discussed. To protect against the import of genet-
ics-modified organism (GMO) must be made on a legal basis. The protection of the air, water and
soil should be placed on the agenda and discussed in the context of ecological thinking. Some issues
should be directed to the protection of biodiversity and nature protection. In addition, the method of
using the optimal form of alternative energy sources must be carried forward.

The 7th International Symposium On Ecology And Environmental Problems was organized
by the Hacettepe, Akdeniz and Mehmet Akif Ersoy University with the Ministry of Forestry and
Water Affairs in Turkey and 65 national-and international organisations in Manavgat/Antalya/Turkey
from Dezember 18-21, 2013.

The main results of the 7th Symposium are included in this issue of the international journal
“Fresenius Environmental Bulletin”(FEB) and they will contribute undoubtedly to the advancement
of the environmental scientific knowledge and hence, to the improvement of the environment.

Prof. Dr. Ilhami KIZIROGLU
Chairman of the Symposium
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DETERMINING OF AREAS WITH HIGH EROSION RISK IN
KUGCUK MENDERES RIVER BASIN (WEST ANATOLIA, TURKEY)
BY USING MULTI-CRITERIA DECISION MAKING METHOD

Ali Ekber Giilersoy* and Mehmet Ali Celik?
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2Kilis 7 Aralik University, Faculty of Arts and Sciences, Department of Geography, 79100, Kilis, Turkey

Presented at the 7™ International Symposium on Ecology and
Environmental Problems (ISEEP2013), December 18-21, 2013, Antalya, Turkey

ABSTRACT

1. INTRODUCTION

The objective of this study was to determine the cur-
rent situation of erosion in Kii¢iik Menderes River Basin
which is a site rich in natural environment potential, and to
semtinize possible dangers which the erosion would create
in the future, from a geographical-ecological point of view.
In the research, Landsat satellite images were utilized to
determine the relationship of the current land use-erosion,
and “Multi-criteria analysis method” was used in the process
of these images. Beside this, parameters such as slope, ex-
posure, lithology etc., which are influential in erosion, were
created on GIS software. Finally, areas with high erosion
risk in Kiiciik Menderes River Basin were determined by
overlaying each parameter. There is an inconsistency be-
tween the land capability classes and their usage in the basin.
While the area occupied by I*t, 11", 111" and TV™ class lands
which should be used as agricultural fields covers 32%, the
area occupied by the agricultural fields covers currently
40%. This situation shows that, in the area, lands have not
been used according to their capability classes. In other
words, 4% of III"* class lands is used as the agricultural
area; 16% of IV™ class lands as forest; 38% of VI™ class
lands as the agricultural; 44% as forest-maquis; 11% of
VII' class lands as the agricultural, and 46% of VIII" class
lands as settlement area. The said situation leads to aggra-
vation exacerbation of erosion in the area. As a matter of
fact, severe erosion being seen at 30% of the basin affects
the lands that are inclined and devoid of vegetation cover.
As a result of land degradation and erosion, the basin lands
become unuseable losing their natural feature. To prevent
this loss is possible by establishing a pattern of land use
which is suitable for natural environment potentials of the
lands (land capability classes).

KEYWORDS: Kugciik Menderes River Basin, Erosion, GIS-Remote
sensing, Basin Planning.

* Corresponding author

Soil, pedogenesis of which has occurred over thousands
of years, is in danger of disappearing in a lot of regions in
the World today [1, 2]. Soil erosion is one of the most im-
portant environmental problems in arid and semi-arid re-
gions especially. For this reason, we also confront with the
erosion as an important problem in Turkey where arid and
semi-arid regions cover a wide area. A great part of Turkey
is faced with the danger of erosion [3-6].

Since Geographic Information Systems (GIS) technol-
ogy has various skills such as storing, producing, analyzing
and visualizing spatial data, it possesses a great potential to
solve and manage spatial problems [7]. Importance of Geo-
graphic Information Systems in planning and in protecting
natural landscape is increasing day by day. Estimation of
erosion in an area is a very large and effective method in
workings for soil protecting and planning, and more effec-
tive and more correct data are obtained by using GIS tech-
nology. Both in Turkey and abroad, erosion risk analyses
of many areas are carried out by ensuring integration of
CBS and remote sensing data [8-13]. Used within this tech-
nology, Multi-Criteria Decision Making Method has fea-
tures such as evaluating alternatives in solving the problem
in line with the decision maker's priorities and selecting the
most satisfying one, etc. For this reason, it provides the user
with considerable flexibility (offers choices) in creating risk
and sensitivity maps at planning works and thus giving a
better and flexible response to the user's determinations.
Considering the erosion's emergence depending on numer-
ous reasons, Multi-Criteria Decision Making Method seems
highly suitable for evaluating the emerging differences lo-
cally by so many alternatives in creating erosion risk maps.
Therefore, this method was used while erosion risk map was
being created in this study.

The objective of this study was to determine the cur-
rent situation of erosion in Kiigiik Menderes River Basin
which is a site rich in natural environment potential, and
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FIGURE 1 - Location map of study area.

to semtinize possible dangers which erosion would create
in the future, from a geographic-ecologic point of view.

2. MATERIALS AND METHODS

Sometimes for economic purposes, different land-use
policies within different administrative boundaries can be
implemented, which causes different soil losses within the
same ecosystems. In this study, Kiigiik Menderes River Ba-
sin was investigated. The objective of the study was to pre-
sent erosion risk in Kiigiik Menderes River Basin and to
emphasize factors (land cover, geology, topography etc.)
having influence over spatial differences in soil loss. In this
study, it was aimed to determine areas of potential and true
erosion danger with the help of Geographic Information Sys-
tem (GIS) and Remote sensing methodologies.

To determine erosion risk of the study area, parameters
of slope, lithology, vegetation cover, rainfall and exposure
were used. Topography maps of 1/25.000 belonging to the
study area were digitized on ArcGIS 10.x programme for
the purpose of producing slope and exposure maps which
were used as a parameter in the study, and databases of
these parameters were established. The similar method was
also used to establish database of lithological features
which is an-other parameter that was utilized in presenting
the erosion risk of the study area. In determining lithologi-
cal features, "Geology and Lithology Map of Kiigiik Men-
deres River Basin" prepared by Gozenc (1978) was used as
underlay [14].

Another influential factor used in the study is rainfall.
For establishing database related to this data, annual aver-
age precipitation data belonging to the study area were ob-
tained from Turkish State Meteorological Service. Distri-

bution map of precipitation for the area was created via In-
verse Distance Weighted (IDW) method by considering al-
titude factor, as well. Beside this, MODIS satellite image
dated August 23, 2012 was used to present land cover den-
sity of Kii¢ilk Menderes River Basin. NDVI (Normalized
Difference Vegetation Index) image was created to meas-
ure closure status of land cover by utilizing from satellite
image of the year 2012. Clearance or closure of the land in
the study area in terms of vegetation cover was addressed
within three different categories: a) Bare surfaces, b) Fewer
vegetation cover, ¢) Areas with dense vegetation cover.

3. RESULTS AND DISCUSSION

There is an inconsistency between the land capability
classes and their usage in the basin. While the area occu-
pied by I*, 11", TII"® and TV™ class lands which should be
used as agricultural fields covers 32%, the area occupied
by the agricultural fields covers currently 40%. This situa-
tion shows that, in the area, lands have not been used ac-
cording to their capability classes. In other words, 4% of
I11" class lands is used as the agricultural area; 16% of IV
class lands as forest; 38% of VI class lands as the agricul-
tural; %44 as forest-maquis; 11% of VII' class lands as the
agricultural, and %46 of VIII" class lands as settlement
area. The said situation increases erosion risk in the re-
search area.

3.1. Slope

In the research area, the erosion risk is high on the
south slopes of Bozdaglar Mountains and the north slopes
of Aydin Mountains, where the cleavage degree geomor-
phologically and the plain density have increased, and

TABLE 1 - The Slope classes and reclassify values in the study area.

Slope Classification [ Reclassify Value [ GIS Value
Level-Very low slope (% 0-3) 20

Moderate slope (% 3-12) I 40 |

Steep slope (% 12-25) 60 10
Very steep slope (% 25-40) | 80 |

Sheer (> % 40) 100
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FIGURE 2 - The Slope map of the study area.

TABLE 2 - Elevation zones and reclassify values in the study area.

Elevation (m) Reclassity Value GIS Value
0-185 20
185-450 40
450-750 60 9
750-1150 80
> 1150 100

DEM (m)

“Llow:0

High : 2200

FIGURE 3 - DEM (Digital Elevation Model) map of the study area.

which have the slope above 10-12%. It is moderate along
the alluvial deposits, lower hilly areas and the erosional
surfaces, where the slope is below 10-12%. The erosion
risk is rather low on the basin bottom where the slope is
less and the deposition is in the forefront.

3.2. Elevation

In the basin, the erosion risk is high on the areas that are
inclined, the average elevation of which is above 750 m. and
the vegetation cover density is low, while it is moderate on

the areas which are at altitudes between 450-750 m. The ero-
sion poses a serious threat on these areas, which are
cleaved narrowly and deeply by rivers, and the basin den-
sities of which are high. It is low on the areas with an ele-
vation below 450 m. in the research area.

3.3. Vegetation

While, in Kiigiik Menderes River Basin, the erosion
risk is high around residential areas where the vegetation
cover has been destroyed, and on the areas which are de-
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TABLE 3 - NDVI classes and reclassify values in the study area.

NDVI Reclassify Value GIS Value
Dense vegetation 25

Vegetation 50 7
Non-vegetation 100

NDVI
I 2000 - 2512211765
[[7] 2512,211766 - 4.745,058824
I < 745058825 - 9.862

FIGURE 4 - NDVI map of the study area

TABLE 4 - Geological elements in the study area and their reclassify values

Geology Reclassify Value GIS Value
Alluvion 25

Limestone-Conglomerate 50 5
Rhyolite-Andesite-Granite-Quartzite 75

Gneiss-Mica schist-Marble 100

[ [r—

Deolomitic Linsestone

Mesozoic

- e D vtarbie [ Mikaschine
Tertinry Rhyulite Palcaric E‘-'"l“ ﬁ] Quartrite
B s mieie B Grapine

FIGURE 5 - Geology map of study area.
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void of vegetation cover and where the slope is in excess
of 10 %, it is moderate in the areas which are free from
destruction, and the closure of vegetation cover of which is
at an intermediate level. The erosion risk is low on the areas
where there is a respectively high rainfall and density of
vegetation cover.

3.4. Geology

While, in the research area, the erosion risk is very high
on slopes that are inclined and devoid of vegetation cover,
which consist of metamorphic elements (gneiss, mica schist
and marble), it is high on slopes which are inclined and con-
sist of volcanic rocks (rhyolite, andesite, granite) and quartz-
ites. The erosion risk is moderate over sedimentary elements
(limestone, conglomerate) which show a spreading on a
narrow area whereas it is rather low on the basin bottom
and banks, which consist of alluvions.

3.5. Rainfall

The research area receives an average rainfall around
724 mm. While north, northwest and west slopes of Aydin

FEB

v

Mountains which are facing air masses coming from north,
northwest and west receive higher rainfall (750-850 mm),
the south and depression areas of Bozdaglar Mountains re-
ceive less rainfall (550-650 mm). Within this scope, erosion
risk is high on the south of the basin on which the amount and
density of precipitation are high (above 800 mm.) whereas it
is moderate on the north of the basin receiving respectively
less rainfall (below 750-800 mm.). The erosion risk is low
on the areas receiving a rainfall below 700 mm.

3.6. Aspect

In the basin, the erosion risk is generally high on the
inclined slopes which consist of metamorphic and volcanic
elements which face south, the vegetation cover of which
has been destroyed, and which receive respectively less rain,
while it is at a moderate level on slopes that face east-west,
which receive rainfall on the basin average (724 mm), and
which the closure of vegetation cover of is moderate. On the
other hand, it is low on north-facing slopes, where the rain-
fall is more (750-780 mm.) than the basin average and of
which the closure of vegetation cover is high.

TABLE 5 - Rainfalls and reclassify values in the study area.

Rainfall (mm) Reclassify Value GIS Value
650-700 20

700-750 40

750-800 60 3

800-850 80

> 850 100

Rainfall (mm)

- High : 843

Low : 650

1km

FIGURE 6 - Rainfall map of the study area.

TABLE 6 -Reclassify values according to the exposure in the study area.

Aspect Reclassify Value GIS Value
North 25

East-West 50 2

South 100
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[ ] North
I south

[:] East-West

FIGURE 7 - Exposure map of the study area.

3.7. Erosion Risk Mapping

Erosion risk maps were determined according to vari-
ables of geology, exposure, vegetation, slope, elevation
and rainfall in Kii¢itk Menderes River Basin. The erosion
risk is high on the areas with high slope, rainfall and eleva-
tion, which are devoid of vegetation cover, with south-fac-

intermediate degree of slope, which receive a rainfall on
the basin average and which are at altitudes between 450-
750 m., with an intermediate degree of vegetation cover
closure and with east-west-facing. The erosion risk is low
on the areas consisting of alluvional-colluvial elements,
with a low slope, which have an altitude below 450 m.,

where there is a respectively dense of vegetation cover, and

ing, and consisting of metamorphic-volcanic elements. It is ! ¢
with north-facing.

moderate over the sedimentary-volcanic elements, with the

Erosion Risk

- Low erosion

- Moderate erosion

I: Moderately high erosion

- High erosion

- Extremely high erosion

FIGURE 8 - Erosion risk map of the study area.

TABLE 7 - Areas (ha) and ratios (%) which are covered by erosion risk classes in the study area.

Erosion Risk Area (ha) %
Low erosion 140675,4 43,02
Moderate erosion 89826,9 27,47
Moderately high erosion 47938,2 14,66
High erosion 31620,9 9,67
Extremely high erosion 16938,6 5,18

200



© by PSPVolume 24 — No la. 2015 Fresenius Environmental Bulletin

FIGURE 9 - Agricultural activities which are done around Beydag Dam are increasing the erosion and siltation, and consequently lifetime of
the dam is getting shorter.

Agricultural areas on the inclined lands

FIGURE 10 - Agricultural activities being done over the inclined lands, in the north of D310 State Highway, in the south of Derebas1 Village,
Tire County lead the fertile soil to erode.
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4. CONCLUSIONS

In this study, the areas the erosion risk of which is high
in the Kiicilk Menderes River Basin were determined by
using the multi-criteria (geology, exposure, vegetation,
slope, elevation and rainfall) decision making method. The
areas where the erosion risk is high are sites with high
slope, rainfall and elevation, which are devoid of vegeta-
tion cover, with south-facing, and which consist of meta-
morphic-volcanic elements. The areas with moderate ero-
sion risk are the sites, which have intermediate level of
slope, which are at altitudes of 450-750 m., which have a
moderate closure of vegetation cover, receive rainfall on
the basin average, with east-west facing, and which consist
of sedimentary-volcanic elements. As for the areas with
low erosion risk are sites, where the slope is low, which
have an altitude below 450 m., where there is a respectively
dense of vegetation cover, with north-facing, and which
consist of alluvial-colluvial elements.

In the research area, non-use of lands in a suitable way
for their natural environment potential leads to the aggra-
vation of erosion. As a matter of fact, severe erosion being
seen at 30% of the basin affects lands that are inclined and
devoid of vegetation cover. As a result of land degradation
and erosion, the basin lands become unusable losing their
natural feature. To prevent this loss is possible by estab-
lishing a pattern of land which is suitable for natural envi-
ronment potentials (land capability classes) of the lands.

The authors have declared no conflict of interest.
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