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PREFACE |

The Soil Science Society of Turkey (SSST) was foundeallbsding o6oil scientisiProf.Dr. Kerim Omer

¢aj | ar Tha malnbjettives of SSST is to create a scientific atmosphere bringing scientists,
reseachers and students related to soil science; to support knowledge and experience exchange an
increase scieniif and public awareness in relation to the topics and prolleesteningsoil resources of
Turkey. The SSST as a member of the International Union of Soil Science has more than 900 member:
The organization of International Soil Science Congresseoiggeelstablished custom for the SSST. The

10 InternationalCongressheld so far are listed below® International Congress on Soil Science 1998,
Izmir: 2"9 International Congress on Soil Science 2000, Konydn&rnational Congress on Soil Science
2002 Canakkale; & International Congress on Soil Science2004, Erzurdhinternational Congress on

Soil Science "IO0ntéer nkaaniloénuarlf aCon6égr e s s Mdmern@ionall S
Congress on Soil Science 2010, SamsudhirBernational Congress on Soil Science 2012, Iznir: 9
International Congress on Soil Science 2014, Antalya #fel6r osoi | Congress, 201

The 10" International Congress on Successful Transformation toward Land Degradation Neutrality: Future
Perspective was held at the Congresium in Ankara, Turkey, from Jtine 19", 2019. The congress was
organized by Soil Science Society of Turkey (SSS3greral Directorate bCombating Desertification
and Erosion, andonya Food and Agriculture UniversitWithin the frame ofLO" International Congress

we received more thar8@ abstracts from3countries worldwide. After a rigorous evaluation proc&ss,

of these werdound to be eligibldor oral and postepresentatioaduring the congress. There were two
plenary lecturersDr. Barron dseph OrrLead Scientist of UNCCPand Luc Gnacadj&ormerExecutive
Secretaryof UNCCD. In addition, youngparticipartshavebeen given an opportunity express their views

on the land degradation neutralitgthin a youth forum session, took patt the congressSSSST Board
kindly considerthat the oral and poster presentations, discussions and recommendationsigingeths
congressvould support valuable information @ broad group afoil scientists for their future activities.
We would like to give special thanks toganizingcommittee for their excellent efforts to develop this
Congress anddditionallyGeneal Directorate bCombating Desertification and Erosjdfonya Food and
Agriculture University and Secretariat of the United Nations Convention to Combat Desertification
(UNCCD) for the immense facilities they have.

Thescientificpapers have been organized according to topics for the Congress Proceedings Boolkndhe on
version of proceedings is  accessible  athttps://soil2019.gidatarim.edu.tr/en  and
http://www.toprak.org.tr/tr/ . We would like to take this opportunity to express our thanks to all the authors
for their efforts in the preparation of these excellent contributions.

Prof . Dr . AyeneaiSSSh ml é
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PREFACE I

Humanity depends on terrestrial ecosystems for survivalvever, these ecosystems are facing big
challenges and pressures to meet the needs of the developing world. More prestiselyn 1998 and
2013,around2 0 per cent of the Earthodés vegetated | and
land productivity. Today, about 14.5 hectares of forest are cut down every rhifilie consequences are
alarming: food insecurity, povertgonflicts,reduced availability of clean water and increased vulnerability

of affected areas to climate change. It is estimated that 1.5 billion people across the world are directl
affected by deforestation and land degradation through reduceghénoo dminished food security;
Competition for the limited land and water resources is further intensified by the growing world population
and increased competition over natural resolftces

By 2050, the world population is expected to reach 9.7 billiowreaing pressure on land to meet the
growing need for food. If we continue to apply conventional approaches to agriculture, the arable land wil
expand by 70 million ha globallymuch ofitatthe x pense of the worl dés fo

Sustainable Development Gq&DG) 15 urges us t@iProtect, restore and promote sustainable use of
terrestrial ecosystems, sustainably manage forests, combat desertification, and halt and reverse lan
degradation and halt biodiversity |08sAt its heart is the concept of Land Degradation Neutrality (LDN),

" JRC(2017):World Atlas of Desertification(WAD), forthcoming3 edition.

"FAO (2016a): Global Forest Resources Assessment 20415:
92-5-1092835.

il ELD (2014): Economicsof Land Degradation(ELD) Initiative: A global initiative for sustainableland manaiement, Available at:
https://www.giz.de/fachexpertise/downloads/eld2@héld-a-globatinitiative-for-sim. pdf

¥ UNCCD (n.d.): Sustainabléand managemen(SLM), Availableat: http://knowledge.unccd.int/topics/sustainat#admanagemersim

Y UN Departmenbf EconomicsandSocialAffairs, PopulatiorDivision (2015):World PopulatiorProspectsThe2015Revision Key Findings
andAdvanceT a b | VoskifigPapeNo. ESA/P/WP.241.

Vi FAO (2009): Global agriculturetowards2050, High Level Expert Forum: How to Feedthe World in 2050, 12-13 October2009, Rome.
http://www.fao.org/fileadmin/templates/wsfs/docs/Issues_papers/HLEF2050_Global_Agriculture.pdf

Vi United NationsGeneral Assembly resolution 70/1, Transforming our world: the 2030 Agenda for Sustainable Development,
A/RES/70/1 (21 October 2015), available from undocs.org/A/RES/70/1.
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which strives to achieve a balance between three processes: land degradation, land restoration &
sustainable land managem#ént

The twelfth session of the Conference of the Parties ofUihiéed Nations Convention to Combat
Desertification (UNCCD COP 12) defined LDN as
resources necessary to support ecosystem functions and services and enhance food security remain st
or increase within spéfied temporal and spatial scales and ecosystéms

An LDN approach upholds two complementary pathways of actostainable land managent and
ecosystem restoratidnt encourages countries to pursue an optimal mix of measures designed to avoid,
redu@ and reverse land degradation in order to achieve a state of no net loss of healthy and productive lar
It also provides a useful framework for protection, sustainable management and restoration of forests. |
this scopeTurkey, by 2030,will increase her forest cover by 5 per cent by implementing afforestation and
soil conservation projects on an area of 1.5 million ha. Turkey will also implement forest rehabilitation
projects on an area of 1.5 million ha. To achieve her LDN targets that@e&rests, Turkey will invest

USD 5 billion in these projects by mostly employing the poor and rural ptople

Preventing further deforestation and land degradation must become a priority if we want to make :
transition to a more sustainable fututeearning to manage land and forest resources together will
ultimately mean creating new jobs, providing food and water security, and making concrete contribution:
to the climate cange mitigation and adaptation.

| believe that the International Congress'Snccessful Transformation towat®N (Future Perspective)”

which creates a unique platform by bringing broad groupsiehtists experts, policy makem@ndyoung
researchers from different national and international institutiilsgive us some tip onsuccessfully
transforming the agricultural and forest sector for LDN, and planning and sustainably managing the lani
and forest resources together.

Ozlem Yavuz
Deputy General Directqr
General DirectorateroCombating Desertification and Erosion

Vil UNCCD (2016): A natural Fix: A Joinedup approachto delivering the global goals for sustainabledevelopment,Available at:
http://www?2.unccd.int/sites/default/files/documents/22042016_A%20Natural%20Fix_ENG.pdf

X UNCCD (2016b): Report of the Conference of the Parties on its twelfth session, held in Ankara from 12 to 23 October 2015
¥ UNCCD (n.d.): Frequently = Asked  Questions: Land  Degradaton Neutrality.  Available  at:
http://www.unccd.int/Lists/SiteDocumentLibrary/FAQ/LDN.pdf

X Ministry of Forestry and Water Affairs (2016): The Land Degradation Neutrality National Report of Turkey,
http://www.cem.gov.tr/erozyon/Files/yayinlarimiz/brosurler/L DNxTurkeyxReportxINGXEPSx9Aral%C4%B1k.pdf
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PREFACE Il

Dear Participants,

The International Congress on "Successful Transformation Toward Land Degradation Neutrality: Future
Perspective” was held in Ankara, Turkey, between 17 and 19 June 2019, marking the 28&tisanynof
the United Nations Convention to Combat Desertification (UNCCD).

On behalf of Konya Food and Agriculture University, as one of tHeosbed organizations of the congress,

| would like to express with pleasure that the congress was a gooduwpiyoto bring together senior
scientists, academicians, experts, policy makers, young researchers and students from national a
international institutions to analyse the current and future trends of soil and land resources, establish ne
policies basedn the principles of Land Degradation Neutrality (LDN) and create a universal message for
the sustainable use of soil and land resources.

The main topics of the congress included: Successful transformations of agricultural and forest sectors fi
LDN, Integrated planning approaches for sustainable use of land/soil resource, Unlocking the investmer
for LDN, Role of gender in LDN to achieve the sustainable development goals (SDGs), and Sustainabl
value chains for LDN. Young scientists were also took patthne Yout h Forum on 0
Neutrality from Local to Global Scale. o

During the congress, the distinguished participants all over the world shared their research results and rec
innovations in relevant fields. They also discussed the curreblgpns and offer specific solutions in terms

of LDN and other related subjects. | wish that this electronic congress proceedings will be useful for
everyone who work in the related fields.

As has already been known, the United Nations declared June fi7Tase Wor | d Day
Desertificationo, with a decision taken in 19
desertification and drought in the world. The World Day to Combat Desertification is celebrated every yeal
by hosting a differentountry of the world. The ceremony, held in Ankara on June 17, 2019 under the
auspices of the President of the Republic of Turkey, corresponding to the 25th year of the contract has al
been a source of pride and honour for us.

As a final point, | wouldike to thank to all those who has contributed to the congress in any way.

Prof . Dr . Cumhu |
Rector of Konya Food and Agriculture University
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Changes in Soil Organic Carbon Following of Land Neutralization Studies in a
Marginal Area

Ahmet CELIK *, Erhan AKCA?
Abstract

The most frequently used definitions for the future of humanity are the prodymcitential of natural
resources (soil and water), food safety, environmental degradation and climate change. The rehabilitation ¢
degraded areas and the protection and sustainable use of natural resources are among the most urgent mea:
that humantysoul d take in order to i mprove adidregonafai d
Turkey experienced land degradation and desertification phenomena due to overgrazing, deforestation, al
population pressure. So, majority of its territory requiaes degradation neutrality studies. In this study, the
organic carbon contents of the samples taken from three different land used (with the majority of the margine
area) namely the forest, unprotected and protected pasture area where the last aderepiotection for a
period often years in an area of 125ware investigated for evaluating various land uses effect on soil carbon.
The research area is composed of marl bedrock with steep slopes. Soils of the study area have clay loam text
with high lime content. Soil analysis revealed that organic carbon content increased in protected areas. |
addition to organic matter increase, following the protection of the land, with the decrease of human pressur:
the species, which is not seen outside dimel | started to be seen.

Erosion control studies, terracing and tree planting activities have affect@dbswilvater relationship as well
as stabilized soil losses. Finally, it is suggested that even at very marginal lands wighigeriinate land
pr ot ection with basic activities revealed soil sbo

Keywords: Pasture, Marl Soils, Marginal Lands, Resilience
1. Introduction

Since 1950s population growth along with the availability of agricultural machinery maegidalhave been

used for crop production and animal husbandry, which all leads degradation (Akca et al. 2016). FAO and ITP:
(2015) reported that 20% of the cultivated areas, 30% of forests and 10% of grasslands are degraded. Th
combatting to degradatioand desertification studies accelerated in early 1980s (Kapur and Akca 2006).

Turkey is one of the pioneering country in combatting desertification with projects initiated in late 1960s in
Karapénar (Central Tur key) (oditkeghoballytbiggast NGO2nQein® pf. T
voluntary members, started soil protection studies following its establishment in 1992. The study represente
here outlines the protection project achi evemen
Turkey) in a marginal land developed on marl soils (Figurel).

+AEOA 61 AAOGET T Al 3 AN 1! MA g!UMd UsAritefcdikOmiik. 6d0.
BAETTT T A& 4AAET EAAT 3 AEAT AdBiOd@adiyAmab ddihT 51 EOAOOEOUR 4 O00EAU
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Figure 1. The marl deposits of the project area
2. Methodology
2.1 Fact and Figures of the Project Area

The study area is located in Kuyulu village on
(Figure 2). The protection project was initiated in 1998 with the cooperation of Southeastern Anatolian Projec
Administration and TEMA, and resultsgsented in this paper manifested the soils status as of 2017 ie app.
20 years of protection. As no soil samples were collected in the beginning project, unprotected site soils ar
used witness samples. The land was surrounded by wire and no human avatoelowed to enter the
protection site.

The elevation of the project site is approximately-680m. The continental climate prevails in the region
with an annual precipitation of 674mm. The fl) ee

Natural vegetation is almost disappeared from the study area because of the intensive grazing and firewo
around the Project Site. However, relatively dense dwarf shrubs, spurge, thistle that arerdsistght
thorny perennial plants were obseaihia the protected site (Figure 3).

According to IUSS Working GroujV/RB (2015), there two dominant soil types. One is CalcaricLeptosol with
high erosion caused by previous misuses in the sloped (15% and over) land (Figure 2). Second i
CalcaricFluvisol wih low organic carbon and relatively fines texture than Leptosols.
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Figure 2.Vegetation cover in protected area
2.2 Methods

Soil samples were collected from genetic horizons. Soils air dried and sieved for analyhedt foldt EC,
CaCQ, texture, cation exchange capacity, and organic matter by methods described in Soil Survey Stat
(2011).

3. Results and Conclusion

The 20 years of protection of soils did sigmtficant han
change is observed on soil organic matter content of protected sites even the achieved value is far belc
desired level of $%.
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Table 1.Soils physical and chemical properties in protected and unprotected zones

Soil Type and Lad Depth pH EC CEC CaCO3 %‘;gﬁg'rc Texture (%)
S Cover Horizon cmol
5 cm 1:1 dS/m kg ' % % Sand Silt  Clay
o
£ calcaricLeptosol A 010 79 04 12 38 1,0 46 22 32
[0
S Without vegetation CR 1040 81 03 >,4 55 0,7 51 23 25
o
CalcaricLeptosol A 09 78 05 11 37 1,6 45 24 31
With vegetation C 937 83 04 57 61 0,5 53 23 24
Soil Type and Land Depth pH EC CEC CaCO3 %gﬁg'rc Texture (%)
3 Cover Horizon cmol
< cm  1:1 dS/m kg % % Sand Silt  Clay
o
% CalcaricLeptosol A og 81 03 10 36 0.8 43 25 32
E Without vegetation CR g42 83 04 5,4 56 0,4 41 28 31
CalcaricLeptosol A 09 83 03 13 32 11 47 32 21
With vegetation CR 935 83 03 58 o8 0,5 48 28 24
Organic
. Depth pH EC CEC CaCos Texture (%)
. Soil T)ggvae?d Land Horizon o Matter
% cm 1:1 dS/m kg—ll % % Sand Silt  Clay
©
% CalcaricFluvisol A 014 79 03 21,7 34 12 44 23 33
g Without vegetation A2 1438 78 04 29,3 33 0,7 38 24 38
CalcaricFluvisol A 015 79 04 28,2 32 2,1 48 24 28
With vegetation Bw 1442 79 04 30,2 36 0,9 38 32 30
Organic
. Depth pH EC CEC CaCos3 Texture (%)
g Soil T)g)gvae?d Land Horizon - Matter
g cm 1:1 dS/m kg—ll % % Sand Silt  Clay
[
@ CalcaricFluvisol A 013 82 03 285 36 0,7 47 24 29
o
é. Without vegetation A2 1340 83 04 276 38 0,4 41 25 34
- CalcaricFluvisol A 0-15 79 0,3 29,3 33 1,7 42 28 30
With vegetation Bw 1539 79 03 287 37 0,6 44 27 29

In areas outside the protected area, intensive grazing pressure is still in progress. As a result, the we
vegetation is removed and solil is transported by erosion. On the other hand, naturally occurring plants in tt
protection area relatively preventedosion although vegetation is not very dense. The most significant

development in the conservation area is the increase in the organic matter, which is the most important qual

5
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criterion of the soils and therefore the carbon emission that leads téecthmnges. Due to the fact that the
main area othe conservation area is marl, the low number of plant nutrients causes these soils to have a ve
fragile structure.After conservation of the land, with the decrease of human pressure, speciesdhatare n
outside the land are observed and the diversity of the plant species has increased. 20 years ago, while wild
was limited in this area, it has become an area where partridge, fox, rabbit and other animals ha\
survived.With the accumulation ohkwledge gained in the field of conservation, the increase of genetic
diversity will be an important source for scientific studies in national and international fields. Genetic diversity
constitutes one of the main pillars of this project because theoesignilar study area in the nearby region. In

this context, the project area can serve as a genetic pool if protection continues.

3.2 Acknowledgments

Authors would like to thank TEMA Foundation for the assistance of field study and sharing project
information

4. References

Akca E, Takashi K, & Sato, T. (2016). Development and success, for whom and where: the central Anatolia
caseLand RestorationAcademic Press.(pp. 53311).

Bahadeér M (2011) . Gé¢neyDojuAnadol uProj e ( GAP)
Ul usl araraseéeSosyadlB)r4e50.t ér mal ar Der gi s

FAO and I TPS (2015). St at us o fi MairmRepoitVéood ahd Agric&tare |
Organization ofthe United Nationsand Intergovernmental Technical Panel on Soils, Rome, ltaly.

IUSS Working Group/NRB (2015). World reference base for soil resources 2014, update 2015: International
soil classification system for naming soils and creating legends fomaps. World Soil Resources
Reports No. 106, 192.

Kapur S, & Akca E (2006). Degradation: Global Assessntemtyclopedia of Soil Sciencé28437.

Soil Survey Staff (2011). Soil Survey Laboratory Information Manual. Soil Survey Investigations Report No.
45, Version 2.0. R. Burt (ed.). U.S. Department of Agriculture, Natural Resources Conservation
Service.



International Soil Congress 2019

17-19 June 2019 Ankara, Turkey

Land Degradation Neutrality (LDN): Some Constraints to Put Conception into Practice
and Recommendations to Eliminate Them

Ahmet KENYAZ

Abstract

Striving to achieve a Land Degradation Neutral World is one of the ambitious targets of the Sustainabl
Development Goal 15 callgiLi f e on Lando. @&fsandaDegradationdNdutraity (LRNY, e n C
the United Nations Convention to Combat Desertification (UNCCD) 12th Conference of the Parties (COP 12
defined LDN as fa state whereby the amount and
functionsand services and enhance food security remain stable or increase within specified temporal an
spatial scales and ecosystemso. The UNCCD Scienc
Conceptual Framewor k f o rnciped fdrdthe formalationtamddnegplerheintatiensof m
LDN. As of May2019, 122 countries have committed to setting LDN targets. Turkey is one of the countries
supporting and willing to participate to LDN Target Setting Programme. Its LDN targets were ideintifie
ATur key Land Degradati on-2Ne3wtor.al ity National Rep

This article represents main principles of LDN and some bottlenecks in formulating national LDN targets in
line with scientific conceptual framework and recommends some improvemeni3Maakget setting process
accordingly.

Keywords: Land Degradation Neutrality, Scientific Conceptual Framework for LDN, LDN Target Setting

IFood and Agriculture Organization of the United Nations Stégional Office for Central Asia (FAGEC),Ankara, Turkey.
Ahmet.Senyaz@fao.org
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Spatial Distribution of Soil Quality Indexes in Alaca Basin (Corum)

Ali KMAMOJQWhan 2DENGKZ
Abstract

Soil is not only the main source of agricultural production, but it also serves as an important part of the
terrestrial ecosystem. Solil quality, soil characteristics of the characteristics of the soil can contribute to hov
much it contributes to the natuoé the soil and these properties are expressed. The aim of this study is to
determine and map the spatial distribution of the basin soils using Geometric and Nemoro soil quality inde
models. The study was carried out in Corum Alaca Basin, which is doratee northern part of the Central
Kézeél érmak Section of Central Anatolia Region. T
of different morphological units ranging from 825 mto 1726 m. A total of 312 surféedi®) soil sampls were

taken at every 2.5 x 2.5 km intervals according to grid method in the study area. Some properties of soils we
determined and geometric and nemoro soil quality index valuegch point were calculated. The valoéthe

sample points were lcallated by using the appropriate interpolation methods. It is determined that the IDW
conforms to both index models within the encapsulation models. According to the results of the geometric mode
approximately 97% of the total area was of medium quatitthe Nemoro model, 81% of the area is defined as
medium quality soils. It is concluded that the distribution is far from homogeneous.

Keywords: Soil Quality, Interpolation models, Geometrik and Nemoro Models, Alaca Watershed

1. Girik

Toprak sadecé ar € ms a | cretimin temel kaynajé ol mayeéep,

°neml i bir par-aséné da oluktur maktader. Dol ay é s
de artérmasénén yolu t oprweKunawmklegX99meditliedritoprak L e
denildijinde topraklarén organi k madde ve biyol
mi kro besin elementlerinin yeterli ve uygun orart
hareket edebil difji bir ortama, y¢zeyde suyun kol
akla geldijini bildirmiklerdir. Bu nedenle, s¢rd
blayuktir. Karlen ve ark. (199%) e Shukl a ve ar k. (2006) g°re top
g°sterme kapasitesini i fade et mektedir. Topr ak
bitkisel g,retime ne kadar kat kabu$zeliklera yangborahda sahip v
oldujunu ifade etmektedirler.

Toprak kalitesi, hava ve su kalitesi gibi i -1 nde

karmakék bir yap
ve sayésallakter
ancak:; s¢rder ¢l e
biyoloj i k parametr e

éya sahip oldujukdhbint sgsiamelag?®t at
€l masé zordur (Doran ve Parkin 1
bilir tarém ve -evresel sisteml
l erl e g°stergelerin sayeésall acxkt

~~~~~~ (=
2& AAOI OU T &

3AEAT Ah . AOhAEEO ( AA alimanogl@@hdvsebirkdufr 51 EOAOOEOUR . AOhAI
I COEAODI 006¢C h /1A

A
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1997) . Bu nedenle kalite ©°zelliklerinin bir g°©°st
sera veya tarla denemeleri sonucu vaya | ay | é ol ar ak, geliktirilen
hesapl amal ar sonucu belirlenmeye -al ékeéel maktade
programl ar ve simglasyon model | er i gi i nigrel he&mn
verimlilijine katkéda bulunmuxktur ve b¢yéek mi kt
gel i kmeler ile birlikte bazé verimlilik ve kalit
¢al eékxkmanén amaceé, ¢orum Al ackal alrawmzéeans éGedoamed aji &l &(
(SQI n) topr ak kalite i ndeks model |l er kull anél a
daj él eménén belirlenmesi ve haritalanmaséder

2. Materyal ve Metot

2.1 Arakteérma Sahasé Dojal Ortam ¥zellikleri

¢cal exlmane K- Anadol u B°®°

|l gesi 6nin Orta Keéezél ér ma
Arakt érma sahasé Alaca havzasénén tamaméndan ol
ve g¢heydojudan Yozgatdoen Sorggumreybateéedan sesér IS
girmektedir (kekil 1)

YOZGAT

kekliArakt €érma sahasé | okasyon harit
¢tal ékma alanénén 2ddiprl.a mArad katnér nia6 5s6a hda skebmén g¢ney
Yekil eérmakéén su toplama havzasénda bulunan havz:
Al aca ¢ayé toplamakta ve bu akarsu arakteérma saha
l rmajé ile birltewmeoktogdikr i sAlasyanmn verilerine °

g
ise Nisan (46.5 mm) ve Mayés (54. 1 mm) aylareéend
ACédir. En -508AR) aye®cadjdukstays Taggrhmuze dwvea (20. 1AC

9
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Tablo1.Al aca meteoroloji i1istasyonu ayl ék ortalama vy
Corum AYLAR

Alaca o) k M N M H T A E E K A Yéell

P, mm 324 263 336 465 541 376 116 121 151 254 34 361 3648

T,°C -1.8 07 41 94 136 174 201 201 16 108 47 04 95

P: Yaj ék, T: Secakl ék.

2.2 Toprak Ornekleme ve Analiz Yoéntemi

Havza toprakl arénén topr ak kalite indeksl erini
daj él eml ar @énén bPAalciGlISe nlnDe.s2iv aematceérypoal asyon model
ama-la alandan grit y°ntemine g°r-20 hem) 2t5@®r ark a°
al enmext ér
"IIIE:'ISZII' gﬁ

kekiAr 2kt ér ma sahaséndan al énan °rnek
2.3 Parametrelerin Skorlanma s € ve I ndekslerin Hesapl anmaseé
Toprak kalite indekslerine ait toprak ©°zell ikl e
skorl amanén el deTable d b ebiviemeislieni -sitnandar t skor |
kull anél mékt én. sGemdlalmak Ifeonksagonu varder (Karl
Bur ada, parametrenin y¢ksek skor dejer el de et me
oldujunu dolayséyla pozitif SSF kauliltaensé Inédket édr¢.K ¢l
i stenen parametrenin elde edilmesinde negatif S
il kkid parametreler optimum SSF skorlama forn
-al exmada, p o zei toirfg af noinkk smaydodne kpialr avme t r e | e-K,i i -in
hacim ajéerl éejé, EC, kire- i-in negatif skorl ama
yonelik skorlama fonksiyonu ise hidrolik iletkenlik ve pH parametreleri icin tyguimé Kk t ér Buna
pH dejeri 6. 8 ile 8.2 araseée pozitif fonksiyon
dejerlendirilmicktir. Hidrolik iletkenlikte 1ise,

denazve1l0cm/hile 15.59cmdlhr asé negatif fonksiyon olarak dej

10
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Tablo2.Toprak kalite indekslerine ait toprak °zell
Parametreler] FT L U SSF
Kum % N 16,04 93,03 ® o
i o w 0
Silt % N 3,55 37,33 ‘06  p @ (33 ® 0 6o Y
USLE-K N 0,01 0,14 0 o Y
Kire¢ % N 1.0 48,53
HA gr/cn? N 1,27 1,6
EC dS/m N 0,03 0,99
Kil % P 2,74 62,82
(bnzpb ® 0
OM % P 0,21 6,62 © v ™oy
L1 U1 wﬂfﬁ; O DEb Y
Qo ™ LYW m ) o Oc
Hi cm/sa 0 2.0 100. Oc  Op
L2 U2 P
<2ile>10 15,59 w”fﬁ’ )
L1 U1 Qb M e T G 0 7Y
Y oo
H 0 6,8 8,2 P
P L2 U2
8,2 8,62
FT: Fonsiyon tg¢r ¢, L : Mi numun @aiifeO: QptinWim, S§ra Ktamdarntkonlandta&gnlesiyon

N

Toprak kalite indeks modelleri olarak Geometrik kalite indeksi (SQIg) ve Nemoro kalite indeksi (SQIn; Qin

ve Zhao, 2000) exitliji kullaneéel méxt eéer .
YO OGP 0, 08 8’0 &
v, . DOLQOAQEE P
Yu O¢ W—
€
Burada,; a: parametereye ait skor dejeri, Pave:
skorl arénén minimum dejer. glesterir. Toprak kal
aral ekl aak Yagdlamé&dtagr (Da Silva et al , 2015, I
Tablo3.Toprak kalite indeks séneéefl are
Séeneéf Taném Kndeks
1 Cok ket < 0.00
2 Kot 0.000.19
3 Zayef 0.20:0.39
4 Orta 0.400.59
5 Ky i 0.60:0.79
6 Cok iyi 0.80-1.00

11
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2.4 Kstati st ErkegpeldsyoAYoatémled | er v e

Arakt érma sahaséndan alénan 312 toprak °rnejinde

toprak kalite incelenmik ve bu °zelliklerin tan
yap&asléemala SPSS 17.0 paket programé kullanél méxkt er
Toprak indeks parametrelerinin dejerinin alansal
yontemlerinden IDW, RBF (Spline) deterministik yontemler ile stokastik yontemlerden de (temelaeKrig

olarak da bilinmektedir) dojal (ordinary), evren
Y°ntemlerin karkel akt éer él mal ar énda °1 - ¢l en dej
sorgulayabil mek, aklen¢ lsomuadel] evrelreerne beaax kya bir i f a
olanénén se-ebilmek i-in |Iiteratg¢grde farkl é kar
anlamda en yaygén kullanél an y©°nt e nmutdak hata KMAE)e s e |
y°ntemlerdir. Bu -al ek ma i -1in RMSE se-il mik |
karkeél akt ér él méxkt éer . En d¢Kék RMSE dejerini ver
RMSEO6nin hesaplanmase@emnda for mgl kull anél mécxk

Exitlikte MSE=

Z: tahmin Zdall enl elreNeajnerk wemayéséne ifade et mekt ¢

3. Bulgular ve Tartékma

31Cal é Amanén Topografik ¥zellikleri ve Arazi Kul |
¢al ékma alanéna ait farkl é topojrafik ©°zellikler
ortaméenda sayésall akteéereéelar ak alanabaat € gapesa
olukturul muktur (kekil 3) . Arakt érma sahaseée 82
alanl ardan olukan farklé topojrafi k yapeélardan o

Yiikselti (m)

Baraj

< Akarsu
1700+
1621 - 1700

Egim (%)
Baraj
wnmAkarsu

@ o 1541 - 1620
@ - ® 14611540
(D12-20 @ 1381- 1460
@ 20-3 @@ 1301-1380
- 9 1221-1300

o 1141-1220
@ 1061 - 1140
981 - 1060
900 - 980

kekitlal®kma alanéna ait ejim ve y¢ksek)!

12



International Soil Congress 2019

17-19 June 2019 Ankara, Turkey

Arakt érma sahasé ejim haritaséna bakeél déjénda sa

gor ¢l mektedir. Yé¢kselti artték-a topojrafyanén
Toprakdede Tepesi ve cevresi, kuzeyde¢iser um depresyonu il e Al aca de
Beyekcamil i ve Kbrahimk°y¢ yerlekmelerinin bulu
yerl erdir. Kbrahi mk°yg¢gobdnden g¢neybat é y°nl ¢ de
®re¢l mektedir. Bu sahal arén yanénda °zellikle Se
ejim dejerleri olduk-a y¢ksektir. Arakt ér ma sah
yapéda ol masé vadil esrai nmedsearfiendee yyasrkéslenhatsi & nfaa rvkeé nka
ol maséna sebep ol maktadeér. Arakxtérma sahaséneén ¢
czeri ejimli, yaklakék % 300unun i se (Oalad).ve d¢ze
Tablo4.Ar akt érma sahasé ejim séneéeflarénén alansal v
Ejim Séneéfé Alan (kn?) Oran (%)
0-3 466.85 28.2
312 874.01 52.8
12-20 240.88 14.5
20-35 73.67 4.4
35+ 0.99 0.1
Toplam 1656.4 100.0
Ar axkt ér ma slkhlalsem&amé avemzarazi °rte¢ dajél emé bakeEé
sahal are, dajl ek alanlar, baj bah-e, -éplak kaya
arazi kullanémé ise kuru tarémder
¥ ’ ; /: Arazi Kullammi ve Ortiisii
: rreet
@0 Baltalik Orman
= @ Bozuk Baltalik Orman
Daglik alan, Mera, Bozkir
el Y don
"‘ . 7?-
7 e
Q";‘/f. e
BRSSP N ;
kekit¢lal4kmaziel RaEl anamé ve arazi °rt¢
32Toprak ¥zelliklerine Ait Tanémsal Kstatistikle
Arakt érma sahasénd-20 tompl ampBaR 9gneyi (Gl énméxkt
°rneklerinde y°ntemde belirtilen analizler yapél
olukturul maséneéen nerdaanii , kK@lzlednh e kwéd e vd arak lag i °r i
topojrafyalarda meydana gelen toprak ©°zellikleri

13
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toprak ©°zelliklerinin tanémlayéceée isteatKetmkber
Smirnov test.i SPSS (Karaatl é, 2010) ile kontrol
bazé fiziksel ve kimyasal analiz sonu-I|laréna ai:t
gor ¢l degj ¢ téozperaek |haavemad a, -X3.m0 6ni kK ialr 8n2i%k8t2a&6rvad 4% i A .t 7
% 35537. 33 arasénda dejikmekte ol up, hoki m b¢gnye
tekste¢r bilexkenleri i ncemahddp] edémkat sergil edi
-arpék bir dajélém sergiledif].i go°r ¢l mektedir. E
kuvvetli alkali reaksiyon arasénda de]j ikedinHavzapr a
topraklaréenén %89. 1 hafArfakalékamai t°ozperlalkil k®.0g38%tne rEr
larasénda dejikmektedir Ayréca dejikkenlik kats
gostermektedirDe ] i k ke klat sayéesée y¢ksek olan -0k d¢gkegk ve
mi ktarénén saja -arpék bir daj él em g°sterdiiji C
arasénda dejikkenlik g°sterén&kr@natogoprmé&kbeénr %:
g°steren organi k madde miktarénén 0.21 ile 6.62
% 34. 606sénén az, % 31.46¢n¢n orta derecede ksk gan
olan hidrolik iletkenlijin saja -arpéek dajéleéem
dejerlieabi 5909. 02m/ h) arasénda dejikmektedir Hav z a
baktejémézda iseak, 4%. 46, 7M@gBI ADR yavack, %2 4. 70 s
2.20sinin orta hézlé ve % 0.606sénén heéezleée iletke
hacim aj érl ejé& normal daj élerm sa&mrags dredne kd ejdiiken 1
83.30¢n¢n 1.32 ile 1.52 araseénda dej i ktKifgktorungrne r ¢ |
sola -arpéek bir dajelém g°sterdiiji goer ¢l mgkt¢gr .
akénabilir ve orta derece& dmra&kndlri¢glnigrn e j5elrdlseirni g
girer ken, % 38.806inin ise orta derece akimgasad bi |
°czell i klerine il iikrkdel e-nadripjéiknl déek, knaotrsnaaylé | caajee | &€ md
°zellijJinin hidrolik iletkenlik olduj-Ki,f &kt Yrak éo
ol duju gl°r¢lmegkt ¢r. Toprak kal it genmoydéeklsleekr idne jne ri
d¢e¢kek dejeri ise 0.30 olarak belirlenmicktir. En
SQL.dej er i I segi feddadbdaram&Qidejeri 0.46 olup, 0.29
Tablo5.Ar akat ésranhasé toprak analiz sonu-1larénén tanéeéi

n (6rnek En déke En d¢| Enyiksek Standart Standart Varyans

| yéksek - - Ortalama .

sayel J."aseénd dej e dej e hata sapma ornek
SQl 312 0,35 0,29 0,64 0,46 0,001 0,06 0,001
SQh 312 0,29 0,30 0,60 0,41 0,001 0,04 0,001
Kil % 312 60,08 2,74 62,82 36,50 0,75 13,28 176,36
Silt % 312 33,78 3,55 37,33 19,99 0,31 5,53 30,60
Kum % 312 77,02 16,04 93,06 43,51 0,83 14,72 216,65
pH 312 1,82 6,80 8,62 8,12 0,02 0,33 0,11
Ec dS/m 312 0,96 0,03 0,99 0,23 0,01 0,12 0,01
Kireg % 312 48,33 0,20 48,53 10,30 0,47 8,36 69,91
oM 312 6,41 0,21 6,62 2,42 0,07 1,17 1,37
HI cm/h 312 15,57 0,02 15,59 0,98 0,11 1,93 3,73
HA g/cm?® 312 0,33 1,27 1,60 1,42 0,001 0,07 0,01
USLE-K 312 0,13 0,01 0,14 0,09 0,001 0,03 0,001
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3.3EnterpolasyonModel | er ve SQI Daj él éme

¢orum Al aca havzasé toprak kalitdarkldekehteerpoh:
kull anél mékter Hangi daj el émén émn rdoyj°rndt eonl d ujRU
belirlenmiktir. Y°ntemlere ait RMSE dejerleri Ta
dejerini veren y°ntemin | DWb6e ait SQlg i-in 208inc

Tablo 6. Entepolasyon modelleai t RMSE dej er i

SQIg | SQIn
Enterpolasyon Modeller RMSE
1 0,0569 0,0393
IDW (Inverse Distance Weighting) |2 0,0550 0,0396
3 0,0584 0,0400
: : . Completely Regularized Spline 0,0588 0,0402
RBF (Radial Basis Functions) Thin Plate Spline 0,0706 0,0476
Spherical 0,0561 0,0394
Ordinary Kriging Exponential 0,0562 0,0405
Gaussian 0,0562 0,0394
Spherical 0,0556 0,0394
Kriging Simple Kriging Exponential 0,0556 0,0395
Gaussian 0,0555 0,0395
Spherical 0,0561 0,0394
Universal Kriging Exponential 0,0562 0,0405
Gaussian 0,0562 0,0394
| DW6e ai't 1 ve 2. model |l er kullanélarak arazide
belirlenen SQIl g ve SQn dejerleridapnehémasg?stdaj e
kekil 56de g°sterilmicktir. Tablo 7 anlakeéel acaj é
de orta kalite °zellik g°sterdifiji belirl enmigtir
belirlenirken, zayéef kaliteli toprak miktareée SQI
Tablo7.Ar akt ér ma sahasé SOl sénéflarénén alansal ve
SQIn SQIg
Séne ha % Séne ha %
Zzayée 52630,19 19,11 zaye 8400,47 3,05
orta 222827,3 80,89 orta 266811,5 96,86
iyi 245,48 0,09
Toplam 165640 100 Toplam 165640 100
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The Monitoring of Turkey's Forest Lands within the Scope of Land Degradation
Neutrality

Ayhan ATEkOJLU
Abstract

Land resources provide food and materials, and
increased demand for global Land resources. This situation revealed health and productivity of land and foc
safety. The aspirational goal of a landycedation neutral world, to be realized by reducing the rate of land
degradation and increasing the rate of restoration of degraded land, was agreed at the Rio+20 Conference
2012. The planning should be essential that Land degradation neutrality (LDN)and sustainable land
management (SLM) should be evaluated together. The potential for LDN to facilitate the adoption anc
assessment of SLM is important. The most appropriate indicators and measures of LDN at global, regional al
local levels can servas a target and indicator of SLM. LDN is a simple idea and a powerful tool. It is based
on better land management practices and betterdsadglanning that will increase foundation, economic,
social and ecological sustainability for present and futuremgions. The United Nations Convention to
Combat Desertification (UNCCD) one of the adopted following indicators (associated metrics) for LDN targets
is trends in land cover (vegetative land cover). Forest is important land resources for monitoeng of tr

land cover. The unplanned land use politics is negative affect forestlands and accelerate negatively effects
global climate changét Identification of LDN indicators, Collect Earth methodology, tool of United Nations
Food and Agriculture Orgaration (FAO), offers a new approach for Mygtirpose land monitoring and
evaluation. The Collect Earth method directly and indirectly contributes to the determination of LDN indices
using high and medium resolution satellite image data. In this stlidik ey 6 s Forest
Intergovernmental Panel on Climate Change (IPCC), the trend and change/conversion between 2000 and 2(
years in forestlands, loss or greening forest detection in forestlands and forest area per land cover will |
determined usin@ollect Earth methodology.

Keywords: Turkey, Land use/cover change, Forest, Collect Earth
1. Introduction

Due to the amount of land in the wortthere is a competition to control the supply and flow of {baged

goods and servicesHowever, when this competitn starts to conflict, it contributes more to
environmental/land degradation. The present findings show that 25% of all lands are highly degraded, 36% &
moderately degraded, 10% are in stable condition, and 10% develops positively (FAO, 2011). Ahkough t
gl obal vegetation efficiency is continuously de
decreasing, the demand for | and resources is inc

The major acquisition agreementsffd®i Conventionso (United Nations
Change, The Convention on Biological Diversity, and United Nations Convention to Combat Desertification
(UNCCD)), and sustainable land management (SEMYI was unique to many countries but @svapproach

that slowly processQowie et. al., 2018; Kust et. al., 2017; Schuster et. al., 2017). Thereforeyas not

Faculty of Forestry, Bartén University, Bartén, Turkey
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enough to some countries farevent, mitigate and reverse land degradation. The concept of Land Degradation
Neutrality; LDN (Figurel) was first raised at the Rio+20 conference of the United Nations and recorded. (Lal
et al.,2012; UNCCD,2012).

This was urgent action plan.The purpose of the LDN,together with 15 of the Sustainable Development Goa
(SDGs) , APr ot e ct sustainabte tuse ofderrestnial ecgsystemspsustainably manage forests,
combat desertification, and halt and reverse | at
Conference of Parties (COP 12) dentl qualieydflabdrésouees:

necessary to support ecosystem functions and services and enhance food security, remain stable or incre
within specified temporal and spatial scales, an

LDN is a bidirectional approach that prevention afdedegradation and recovery of degraded land. Therefore,
the first occurrence should be the planning of |
be the main them@NCCD/SciencePolicy Interface 2016). It is subdicators of UNNCD;

U Land over and land cover change
U Land productivity
i Carbon stocks above/below ground (Figure 1)

Indicator 15.3.1
Proportion of land
that is degraded over
total land area

Sub -Indicators
UNCCD (CBD, UNFCCC
Reporting Mechanisms
New Reversed past
degradation degradation
A level balance = neutrality = no net loss |
Avoid or Reduce new degradation via Reverse past degradation via
Sustainable Land Management (SLM) restoration & rehabilitation
Official Statistics Land Use and Surveys, Sampling and
and Earth Observation Management Practices Citizen Sourcing
Data from
multiple sources g
FAQ, GEF and other 2 S : o =
Reporting Mechanisms TR I i\‘.‘g@ f *L’
Figure LLDN concept (Orr et. al., 2017) (left); | ndi

15,3. (Source: UNCCD et. al., 2016) (right)

Accurate and sensitive data are required for Land cover and land cover change, one of LiDdcatdrs.
Sosimple ideas but effective methods should be considered. With the help of remote sensing data (especia
satellite data), environmental and natussources management, global and regional land cover/use changes
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are implemented effectively. Remote sensing data provides fast, economicaitarabtginformation on the

earth and can be used in different application areas based on GeographicahtioforSystems (GIS)
(Lillesand ve Kiefer., 1994; Ma et. al, 20(B¢cause the results of the ATD at the regional scale provide more
effective results, highesolution data and medium resolution data should be analyzed and evaluated togethe
High-resoluton data gives more accurate numerical information. medaswolution data is effectively used

in mapping of large areas. In addition, it offers a very effective planning to use free global data with higt
accuracy and precision due to the lack of land dathachieve the findings of the ATS targets.

Il n this study, Turkeyobds Forest area per |l nt ergo
change/conversion between 2000 and 2017 years in forestlands, loss or greening forest detectiomafsforestla
and forest area per land cover will be determined using Collect Earth methodology.

2. Material and Methods

Turkey (77076 km? except water areas) was chosen as the study area. A total of 61685 plots (0.5 ha) we
measured in the test area using Collecthearethodology (Figure 2). Plot areas are systematically placed. The
distances between the plot areas are approximately 3.2 km WW\easdirection and approximately 4 km in
North-South direction. Each plot was evaluated visually and graphically witkirs¢cope of Collect Earth
methodology and interpolated to the entire study area.

OR
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Figure 2 Distribution of plot areas within the study area

In this study,Collect Earth software that allows use of Google technology is used (Figure 3). Collect Earth,
which was first developed and used by Food and Agriculture Organization (FAQO), is a software that expert
and norexperts can use within the scope of land monitoring. Built on Google technology and with many
interfaces, it provides access to open sourcefia@e satellite image (SPOT, Sentinel2, Landsat and MODIS
etc.) via Google Earth, Bing Maps, Yandex Maps, Earth Engine, Timelaps, Open Street Maps etc. Most suppc
software is available online for free from Google Earth, web browser and Open Forid (0fiea Foris,
2015). Bey et. al., 2016 and Bastin et. al., 2017 references can be examined for the methodology.
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Figure 3. Open Foris Collect Earthethodology
3. Result and Conclusions

According to the 61685 plot evaluation results using the Collect Earth method, according to the The
Intergovernmental Panel on Climate Change (IPCC), the largest land class is Cropland of Turkey (25.6 millio
Ha; 33.2%). The other land classes are Forastll(19.04 million ha; 24.7%) and Grassland (20.2 million ha;
26.2%). According to the IPCC definition has a total of 19.04 million ha of forests in Turkey. According to
Aridity Index, most forest areas (11.71 ha; %61.5) are located inlsemid areas. Amrding to this study,
99.75% of Forests from year 2000 remained intact until 2017. A proportion of the others land (Cropland
Grassland, Wetland, Settlement, Other Land; total area: 47483 ha) has been noticed converted to Forest in 1
period. Similarly,A proportion of the Forest land (108750.7 ha) has been noticed converted to others land ir
this period (Table 1).

Table 1.Land cover conversion in the 202017

Land cover conversion (ha Initial land use (2000)

Gains

Current land use (2017) Forest Cropland Other land Grassland Settlement

Forest 19000044 1250 16244 28739 1250

Land cover conversiol Current land use (2017)

(ha);Loses

Initial land use (2000) Forest Grassland Cropland Settlement Wetlands Other
land

Forest 19000044 38735 28739 19992 6248 14994
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When the Greening/Desertificatidand degredation areas within the forest area were examined, the greening
area was 989611 ha, desertificatloand degredation areas was 151190 ha (Table 2, Figure 3).

Table 2. Greening and desertification trends in forestland

1. Forest
2. 3. Greening 4. Desertification
5. Area (ha) 6.989611 7.151190

Figure 3. Greening (Right) and desertification (Left) areas in forestland in Turkey
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GIS-Based Decision Support for Water Table Monitoring Works

Aynur FAYRAP!, keri f@EIPénar G
Abstract

Investigation of potential and quality of water resources, includingdangys and observations, online data
supply techniques and office works is of great importance for sustainable water and soil resources manageme
The evaluation of historical development processes and future projections is possible through informatio
systems that provide analysis of big data. Data stored in the computer environment in accordance with tt
design purpose through information systems can provide a dynamic archive at every stage of water structt
projects. Geographic Information System (iE8chnique as a decision support tool is widely used in
engineering applications in complex systems, including big data and is preferred due to ability to predict spati
and temporal changes during project management. The use of GIS technique, witlyritggic analysis and
geographic inquiry capabilities, provides preparing thematic maps. The evaluation of monitoring activities an
engineering measurements, modelling of the distribution of water quality parameters, evaluation of wate
resources conseation works in river basin or sthmsin scales are possible by using GIS.In this study,
contributions provided by GIS supported analysis within the scope of water resources management is evaluat
in a general framework, and it is aimed to present the ritapee of GlSbased decision support in evaluation

of water table level monitoring studies and operation works of water structure projects.

Keywords: Irrigation Management, Water Table, Geographic Information System
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Determination of Land Degradation in the Ceyhan Plain During Last 35 Years from
Soil Data Base

Bat uhan LKEA.EQ] u’z D&WEz Kkahi nSTAURTBWENOL

Abstract

Detailed soil survey of Ceyhan Plain has beempleted between 1977 and 1982. During last 35 years
irrigation and drainage projects implemented. Unavoidable result of that income of the farmers and populatio
have been increased rapidly. 35 years ago, remote sensing and GIS techniques were Iplet tazaila
Therefore, in this research, detailed soil map of the Ceyhan Plain digitized and from soil properties obtaine
its report soil data base performed. Soil data belong to 642 mapping units having geographic locations fro
28 soil series were digitezl and soil data were entered into the attribute table. Various maps such as; soil pH
map, soil texture map of study area created and thus provided convenience information for users. Changes
the area of settlements from 1981 to 2015 that occupied kgraddand in the study area were determined. It

is found that the total area occupied by settlement areas was 1.924 ha in 1981, but by the year of 2015 it reac
an area of 3.361 ha with an increase of 93,61%. Due to increase in very productiveuagirianl by increase

of settlement areas, have been another indicator of soil degradation with human impact due to misuse
agricultural lands.

Keywords: GIS, Ceyhan Plain, soil, soil information system, database
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Effects of Land Degradation on Soil Organic Carbon and Nitrogen Contents in
Mediterranean Region

Bilal BORANY, Emre BABUR?, Turgay DKNDAROJLU
Abstract

Soil isone of the important carbon sequestration resourcesdegnddation is the major causes for increasing the atmospheric
carbon dioxide content by releasing the stocks held in the soil. Especially, land use change from forest to agriculture caus
by human activities is one of the important reasons for soil nabguestration changes.However, the relationships between
soil organic carbon and nitrogen stocks are not completely understood in degraded areas. For this, the study was carried
into degraded areas out of forest status (2B) and in adjacent agaautidiforest areas in the villages of Karaisali in Adana,
where land use form has been converted from degraded forest into agricultural useaccording to the Forest Law No. 68
(2B).In this study 30 different land use locations were investigated. Accaalithg results, the soil organic carbon (SOC)

and total nitrogen (TN) were found highest in forest area (3.08% and 0.145%, respectively). The agriculture areasscontain le
SOC (1.48%) and TN (0.106%) compar ed andtheyia2zeBnitheaamegraiphy 1 . |
Duncan test. Consequently, land degradation due to human activities have a negative impact on the amount of carbon ¢
nitrogen stored in the soils. In the future, the impact of different land degradation processksash@odynamics and other

soil properties will need to be further investigation.

Keywords: Land degradation, forest, agriculture, soil organic carbon, total nitrogen, 6831(2B)
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Assessing Desertification firough Soil Biological Monitoring

Carlo JACOMINI %, Marco Di LEGINIO %, Francesco BIGARAN, Cristina MANTONI 3,
Anna LUISE!?

Abstract

UNCCD defines desertificat i on-arasandfdty subnumitargas.#idat i o
gradual process of soil productivity loss and the thinning out of the vegetative cover because of humal
activities and climatic variations such as prolonged droughts and floods. (...) Among human causal factors ai
overcultivation, overgrang, deforestation, and poor irrigation practices. Such overexploitation is generally

caused by economic and social pressure, ignoranc

Desertification is therefore strictly related to global climate change and loss of biodiversitgi€&ybetween

the three Rio conventionghe United Nations Convention to Combat Desertification (UNCCD), the United
Nations Framework Convention on Climate Change (UNFCCC) and the Convention on Biodiversity- (CBD)
are focusing more and more on soil prsges and ecosystem services provided by soil biota (edaphon) to
assess the impact of desertification processes and the efficacy of the measures undertaken to fight it.

Soil biological monitoring offers a unique chance to coordinate activities relataditonenental protection and
natural resource management and to address the complementary nature of the three conventions at all levels.

Biological processes are key factors to monitor effective soil degradation and desertification intensification, thoug
up-to-now seldom soil monitoring programmes have used soil biological assays to assess these calamities.

A review of the existing methodologies and recent updates on this issue highlight the huge potential role c
using soil biological techniques on diffeteprocesses and ecosystem services in the assessment of the
desertification effects. Case studies on soil biological monitoring for the different soil threats, and the potentia
for rapidly inverting this situation, will also be discussed.

Keywords: Soil Biological Monitoring, Desertification Assessment, Soil Threats.
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Drought and LDN in the Rangelands of western NSW, Australia

Deirdre DRAGOVICH 1
Abstract

LDN is an aspirational global policy initiative directed towards achieving land resource sustainability through
balancing development and conservation. Although adopted and legislated national levels, effective
implementation of LDN policy requires locatteons and engagement for its realization. An essential
component of the process is the monitoring and evaluating of actions and outcomes for varying existing lan
uses. Using a regional focus, potential responses to LDN objectives are here considerethmagement
decisions may be constrained by drought. In the arid to-agcthrangelands of western New South Wales
(NSW), extensive commercial pastoralism is based on natural pastures. The rangelands experience varial
rainfall, prolonged dry periods anserious droughts, leading to ovgrazing and accompanying land
degradation. Using continuous rainfall records available from 1892, median annual rainfall is 204 mm (ranging
from 65.3 mm to 712.3 mm). Consecutive years with below median rainfall incluted maj or O F e
dr ought 4909 (fvherd shekp numbers dropped from about 15 million to 3 million in western NSW).
Droughts continue to recur and a general increase in their intensity and frequency is predicted. National ar
State policy responsds droughtassociated land degradation have included land capability assessment and
assistance for local volunteer Land Care and Community Dust Watch grot§®Mthe recentlydeveloped
semiguantitative tool o f oLand Management within
identifying and monitoring land degradation at a State level; wind erosion is the keypaodged hazard

in the rangelands. LMwC prows spatial identification of localized higlsk areas where educational and
extension inputs would be valuable in attempting to reduce adverse impacts of existing uses on land resourc
Achieving LDN in rangelands would involve reducing grazing pressumncourage lonterm vegetation
recovery; possible options include transferring land to national parks, permanently reducing commercia
livestock numbers or changing management strategies, effectively eradicating introduced herbivore
competitors, or intvducing costly rehabilitation programs.

Keywords: Drought, land capability, erosion

1 School of Geosciences, University of Sydneydigay 2006, Australiadeirdre.dragovich@sydney.edu.au
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Desertification in Tekirda] Province: Land Concretization

Duygu BOYRAZ ERDEM 2, Hiiseyin SARP
Abtract

Tekirdag is one of the most immigramtovinces of our country and Thrace Region.The biggest reason for
such a huge metropolis as Istanbul is very close and is taking place in an area that connects Turkey
Europe.Thus, the region has become an important attraction center for investors aweddtments started

very quicklyln this process, it has caused rapid population growth. Along with the rapid migration, housing,
living centers, public institutions, etc. as well as investments have increased the need for buildings.Cangir a
Boyraz, in1997, in the environment of the main roads in Thrace in agricultural land in the size of land use
compared to 1985, summer tourism, cottage home, public investments, urbanization, industry, the average r:
of increase in the soil industry 727.4% announiethis study, it was aimed to reveal the dimensions of our
lands that were lost in 1990, 2000 and 2018 in order not to come back with the concretization of the land &
ignoring the desertification.

Keywords: Desertification Land Concretization, Migrain
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Determination of Suitable Micro Catchments for Organic Farming in Trabzon with
Geographic Information System and Remote Sensing Techniques

Elif OZTURK !, Orhan DENGXK Z

Abstract

Organic farming is a system that maintains balance in nature, provides continuity in soil fertility and life by
controlling diseases and pests, and obtains optimum efficiency with optimum utilization of natural resource
and energy. In organic agricultusail is not contaminated with pesticides and industrial fertilizers is desired.

It is almost impossible to find suitable agricultural land according to these criteria. Turkey, as having extremel
favorable climatic and soil conditions in terms of agriexdt production as well with its rich biodiversity and

land due to unaffected by pesticide and chemical fertilizer pollution of a large part is extremely suitable fol
organic farming. In parallel with developments in technology computer aided RemotegS@gRSinand
Geographic Information System techniques (GIS) are used extensively in agriculture today. From this point c
view, purpose of this study was to determine suitable micro catchments for organic farming by using GIS an
RS techniques in Trabzon Rioce located in the east of the Black Sea of Turkey. After removing forest,
pasture, bare lands and also artificial areas such as settlement, road, industrial area and so on, 32 mi
catchments were selected by considering of their arable land sizeDEWdy means of Hydrology Tools.

Total 259 samples were collected from surfac@0cm) and subsurface (2@ cm) depths to determine
physicochemical properties, nutrient element status and heavy metal (HM) contents. Soils in the Province a
generally ight heavy textured, with acid reaction, sadte, limeless and have medium organic matter values,
low nitrogen, inadequate phosphorus and low potassium contents. According to the results, over thresho
heavy metal contents of topsoil samples were deteamnin micro catchments located within the boundaries
ofBeki k@lgrzk,&md p andAkcaabadlistricts. Also Ni excess was determined in micro catchment
coded as 12 located in Centre and Tonya districts. Excess of Cr was determined in micro catchments
¢ ar Kk didiriatkWhen the subsoils were evaluated, Cu excess was determined in the datchoeshas 6,

14, 15, 19, 24, and 29 like point pollution. In both top and subsoils Ni and very few Cr and Cu elements wer
concentrated in the micro catchmentgia r K, 8Ble &K & ld g 1z g and Akcaabatdistricts located in the

west of the Provincddeavy metal pollution was not determined in the other catchments.

IRepublic of Turkey Ministry of Agriculture and Forestry, Black Sea Agricultural Research Institute, Samsun, Turkey.kéi@@iztimal.com
OndokuzMayés University, Agricultural Facul ty, Pl ant Nutrition
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Relationships Between Land Use Types and Soil Development in the Narmaikiabalik
Micro -Catchment

Emre COMAKLI *, Midahir OZGUL? Takkén ¥ZTAK

Abstract

The need fodetermining the effects of land use types and changes on soil quality is essential because of tt
increasing pressure on natural resources. The objective of this study was to evaluate the effects of land
changes on soil development in the Narmdaibalik micro-catchment. Soil formation and erosion conditions

of soils developed on different physiographic land groups (terracesslépets and baeglopes) in forestland,
pastureland and cultivated land were evaluated. Top soil (Ap and A) developmemtknedds, horizons and
layers, and other profile characteristics were obtained in situ. Physical and chemical properties of soil sampl
collected from different horizons and layers wereanalyzed for comparing and evaluating soils under differer
land useypes. Due to the improper management of agricultural lands without considering topography and so:
characteristics, early and overgrazing of pasturelands and misuse of forestlands have led to deterioration
soil properties and weakening of pasture vegmiaand forests. Erosion caused by the deterioration of forest
vegetation and pasturelands lead severe sediment accumulation in terraces. Land use methods and meas
for land degradation and erosion prevention have been proposed by evaluating tlo®soniaestructure of

the micro catchment.

Keywords: Land use, physiography, soil degradation, erosion, Alabalik micro catchment
1. Introduction

Sustainable practices can halt the loss of forests, pastureland and agriculture areas. Anthropogenic impa
hawe important effects on land degradation (Baude et al., 2019). Misuse of lands has generally been considel
a local problem, but it isdalgy-day becoming a force of global importance. Laise¢ and lanadover changes

are significantly affect soil behavioFhe ecosystems is often modified by land use type, production practices
and the land use intensity (Kasperson et al., 1995; Lambin et al., 2001).Such changes in land use have enat
humans to appropriate an increasing share of the land resources, batsthg@ptentially undermine the
capacity of ecosystems to sustain food production, maintain forest resources, regulate climate and air quali
Land use has also caused declines in biodiversity through the loss, modification of habitats and degradation
soil and water resources (Foley et al., 2005).

The objective of this study was to assess and compare soil development in farmland, pastureland al
forestlands in the Alabalik micro catchment regarding to land use changes.

tAtatiirk Univ., Fac. of Agric. Dept. of Soil Sci. & Plant Nutr., 25240, Erzufturkey. emrecomakli@atauni.edu.tr
2Atatirk Univ., Fac. of Agric. Dept. of Soil Sci. & Plant Nutr., 25240, ErzwTunkey. mozgul@atauni.edu.tr
SAtatirk Univ., Fac. of Agric. Dept. of Soil Sci. & Plant Nutr., 25240, Erzuiurkey. toztas@atauni.edu.tr
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2. Methodology
2.1 Description of the Study Area

This study was conducted in Alabalik mii40 A2 TNN ca
41A4aANWR58NE), Turkey. Totalarea of the study cat
and is concentrated durindgpg spring and summer (Majne). The dry season extends during winter
(DecemberMarch). Mean temperature of the warmest month (August) and coldest month (January) are 22.
and-4.2°C, respectively.The soils in the study siteare shallow, sandy loam textotiedial and alluvial
material originated without salinity and sodicity problems. Soils are classified commonly in Inceptisol.
Average slope is 39%, very steep. Minimal slope (3%) was found in agricultural lands and maximum slop
(66%) was found in fostlands.Intense human activities and topographic factors have hampered the
regeneration of existing residual vegetation on degraded reforested lands and pasturelands. The forests h
been extravagant exploited to meet the increasing demands for firewddichaer materials. Dominant tree
species Pinus sylvestris L. in the forestlands. The pastureland in research area are very degraded
overgrazing. Dominant species Festuca ovina and Astragalus sp. in the pasturelands.

2.2 Soil Sampling and Vegetatio\nalysis

Fifty surface soil samples {80 cm depthwere collected from 4 different land use/land cover types(forest,
plantation area, pastureland and cultivated fields). Each land use type were randomly sampled and mixed
obtain a composite sample theds sealed in a plastic bag. Soil samples were air dried for 24 h, sieved through
a 2 mm mesh. For each soil sample, the following soil characteristics were measured: organic matter (SON
by the wet method of SmitWeldon(Nelson and Sommer, 19820il pH was determined in 1:2.5 Soilater
suspension, using a combination glass electrode (McLean, 1982), soil particle size analysis was done by t
Bouyoucoshydrometer method (Gee and Bauder, 1986), Gato@tents by theScheibler calcimeter methot
(Kacar, 1994) and soil EC was determined in saturation paste extraction, using a electrical conductivit
instrument (Rhoades, 1982).

3. Results and Conclusion

The pHvalues of the forest, plantation area, pastureland and cultivated soils changed between 7.6 to 7.9 (Tal
1). Forest, grassland and cultivated sites did not show alkalinity problem. Soil pH and EC were highest i
cultivated lands (7.9 and 0.72 dS nesgectively), and lowest in forest areas (7.6 and 0.50 d%aspectively)

within the catchment. Soil pH and EC were likely more regulated in the more conventional cultivated land use
from fertilizer additions. Brye and Pirani (2005), similarly concludeat goil pH and EC were generally
greater under tilled cultivated than under native land use. On the average soil organic matter content was :
times higher in forestlands than that of cultivated land (Table 1). Similarly soil organic matter content was <
times higher inforestlandsas compared that of pastureland (Table 1). The differences in SOM between lal
uses indicated that in the cultivated land use in general, the SOM pool is less diverse with other soil nutrien
than in the forestland. The reasom fbe lowest SOM in the pasturelands, is the over grazing of sloping
areas.Soil tillage, overgrazing and land use change greatly influence on SOM contertc@#€@ of the
forest, plantation area, pastureland and cultivated lands varied significanil3f7 to 12.4%. CaCG@ontent

were highest in cultivated sites (12.4%), and lowest in the forestlands (3.7%) (Table 1} c0a@dt was
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high at the cultivatedlands. Soils on limestone material a@hdrizon. Land use changes and management
type, espeially cultivation of deforested land rapidly diminish soil quality effects of misuse agricultural
practices and overgrazing to pasture land. Land use changing resulted in deterioration of soil properties so
under forest and pastureland. As a resulgyragation in soil quality may lead to a permanent reduce of land
productivity.Overgrazing in the microatchment is very detrimental to soil fertility, resulting in a marked
decrease in SOM contents. In the forest area, soils are systematically debpgpasttireland and cropland
positions compared. Despite differing types of managed land use type the micro catchment physiograph
conditions region clearly had a greater influence. Results of this study demonstrate how the change of land L
type, which onstitutes the major differences between physiographic conditions that were investigated in this
study, can have. Especially mismanagement can result in surface erosion at varying levels or quantities. Mic
catchment are used for agriculture and livestolherefore, the local population needs to be developed
economically to restore the natural balance in the rbasin. To reduce erosion and sedimentation in micro
catchment, management model that collaborates with native people should be using.

Table 1.Some average physical and chemical analysis results of soil sample

Soil properties Cultivated land Pastureland Forest land
Clay,% 13 10 6
Loam, % 23 19 20
Sandy,% 64 71 74
Texture Sandy loam Sandy loam Sandy loam
pH 7,9 7,8 7,6
EC,dSm 0,72 0,65 0,50
CaC@ % 12,4 9,7 3,7
Organic matter, % 3,0 2,1 8,6
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How Can Land Use Planning Help to Reduce Flooding?

Enis BALTACIY, Ah met 2DM0Ordt ARSLAN 3

Abstract

Flood disasters in Turkey are ranked as the issue among the natural disasters which is encountered freque
and have higher economic losses. The most important cause of floods is the deterioration of the natur
equilibrium between sgilvaterplant in the water collection zone at the upper parts of the basin. In addition,
the change in the infiltration capacity of soil and soil cover associated with deterioration in land use due t
rapid population growth increases the risk for future floochts:eéThe most effective method of preventing
flood is to take measures to restore the natural balance deteriorated in the water collection area. In other wor
the planned use of land in a sustainable way is considered as an effective measure toqodvesk and
reduce the loss of life and property. Regulation of land use planning at the local level supported by the increas
knowledge of flood hazard is helpful to secure resilience to flooding. Hence, the systematic assessment of la
and water potatial and planning the most applicable land use options in the region can reduce the future risk
In consequence, it is necessary to establish the flood characteristics of the basins, to ensure their sustaine
management and to determine the best larel amtions. It is also essential to develop and implement
mathematical simulation models in order to quickly understand the short antefomgffects of changes in

land use for the sustainable management plan of the basin.

In this respect, the Hydrologicdlydraulic Flood Model (HHFM), which is a GIS based, flexible, user
friendly, and gridbased, has been developed by the Ministry of Agriculture and Forestry that is applicable for
Turkey. With this model, scenarios can be created on the investment lgising, costbenefit analysis and
estimation of the effects of the parameters with limited information, which should be made for the works to b
carried out on the land. The scenarios created by this model will provide an opportunity to createoa basis f
the integrated planning approaches for the sustainable use of soil and land resources.

Keywords: Land Use Planning, Flooding, Flood Modeling, Sustainable Basin Management
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Measuring and Assessing Soil Organic Carbon to AchieveLand Degradation Neutrality
in Kyrgyzstan

E. BAIBAGYSHOV !, J. WALTER 2, U. KASYMOV 3, J. ZEITZ 2
Abstract

In Kyrgyzstan, desertification and climate change increase the exposuoeinfain areas to multiple natural
hazards and extreme events such as storms, landslides, avalanches, droughts and land degradat
Furthermore, population growth and an ewvareasing demand for land resources, and unsustainable land use
and managemeatre of great concern. This increases environmental uncertainties and hamper the developme
of the region. Responding to the dire need for mitigation of climate change and addressing the current lar
degradation problems, the Kyrgyz government in coomeratiith international development agencies has
been preparing the National Climate Change Communication, which includes the assessment of state the
soil organic carbon (SOC), which is alsoa key indicator of the Land Degradation Neutrality (LDN) agreemen
This agreement is signed by the Kyrgyz government in the context of the sustainable development goal (SD¢
15.3. However, a proved and validated monitoring system including the measurement and upscaling of SC
is still missing in the Kyrgyzstan. To supp this process, we develop innovative ideas for the SOC
measurement and assessment methodology that builds on existing knowledge and incorporates the relatior
the land cover and land productivity indicators. The methodology has been developedticigamay and
iterative process by Kyrgyz and Ger man partners
support the evidenekased decisiomaking to combat desertification and mitigate climate change at the
national level.

Keywords: Climate Ghange Mitigation, Soil Organic Carbon, Assessment, Land Degradation Neutrality,
Kyrgyzstan.

1. Introduction

The impact of desertification and climate change on mountain areas is of key concern in the global climat
change agenda as mountains supply freshviatealf of the world's population. Desertification and climate
change increase the exposure of mountain areas to multiple natural hazards and extreme events such as stc
landslides, avalanches, and rockiddishler et al. 201Q)n Central Asia, including Kyrgyzstan, mountainous
ecosystems are vital to provide essential goods anaesita the local population and control the water regime

in the regioCEPF 2017; Hagg et al. 2013; Ibele, Fab&ard Donga 2012; World Bank 20TH)e to climatic

and topographic conditions mountain areas of the region have a high degree of vulnerability to climate chang
desertification and an increase of natural disasters as the region has limited resouspesitbaggpropriately.

The negative effect on local economies as well as on individual households and livelihoods is severe and
expected to rise even if global temperature remains below the target of a 2°C ifRegeseet al. 2017)
Floods, landslides and droughts increase environmental uncertainties and hamper the development of th
regions.

IKyrgyz Soil Science Society, Bishkek, Kyrgyzstan
2Division of Soil Science and Site Science, Humbdldtversitatzu Berlin, Germany
3Resource Economics Group, Humbelttiversitatzu Berlin; TechnischeUniversitat Dresd8armany
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Furthermore, KyrgyZand users and decisianakers are not yet sufficiently aware of the environmental
problems, and this is not only due to a lack of specific knowledge but also to a general attitude toward
environmental issues since the collapse of the Soviet Union. Thepmablems are current land use and
pasture management as the use of arable land is predominantly determined by economic considerations.
both national and local level, knowledge, planning and resource management skills are not sufficient t
implement eosysterrbased, climatadapted land use.

On the one hand, to address climate change and desertification, there is a lack of-daded@nd adapted
instruments for inventorying and evaluating carpich soils and land use systems. Due to the absdribe o
baseline values (actual state), assessments of changes in carbon stocks and the greenhouse gas emissions
on them are challenging tasks. A transferability of results into the international context is very difficult, since
the method of soil clasfication used in Kyrgyzstan is not internationally connectable and knowledge on
methods of Gvaluation has not been updatdbley correspond to the state of the art from Soviet times. Data
on the carbon stocks of soils obtained so far are underdedetsgepared to the international standard.
Information on the distribution of land use categories is only available analogously; knowledge lnes€&dS

data management is very limited.

One the other hand, the institutional framework for reporting on tleiowy of carbon stocks and greenhouse
gas emissions is missing. The capacity of state organizations in the field of climate protection is insufficient t
carry out a structured, comprehensible inventory of carbon stocks in land use. The state orgaaization
underdeveloped in terms of their expertise and personnel, responsibilities are unclearly distributed, rights at
duties of the individual hierarchical institutions are not clearly anchored. A lack of horizontal integration
hampers a transparent floav information. Due to a lack of feedback to the institutions that collect the data,
their employees are not sufficiently motivated. There is a complete lack of facilities for advice and monitoring
in order to make effective use of the potential sink fiomstin land use and to avoid emissions.

To address this problerh,h e #A-8RB projectteam supports the dev
method for assessing the carbon storage of soils in various categories of land use in Kyrgyzstan thed is adap
to international standards.

2. Institutional Framework

At the international level, Kyrgyzstan is a signatory to various international agreements aimed at minimizing
greenhouse gases (especially-£énd sustainably protecting natural carbon stocks (Kipettocol, United
Nations Framework Convention on Climate Change,
natural SOC stocks, Objective 15.3 of the Land Degradation Neutrality (LDN) is of central importance within
the framework of the SDG's objaes. In order to monitor and manage the LDN it is necessary that the
member states establish a reasonable baseline (evaluation of the actual state) for the current situation of [
degradation. Subsequently, they are urged to report at regular in{ergalsvery 4 years) about the changes

in land degradation (positive or negative) until 2030 (Orr et al., 2017).

At the national levelthere are efforts made by the development agencies (e.g. UNDP, FAO and GIZ) that led
to the initial activities in thiglirection. A group of experts was set up to assess the institutional and methodical

!ProjectCARB-ASIA- Development of methods for organic carbon stock assessment and improvement of climate change reportin
on agricultural ecosystems in Kyrgyzsflime project is implemented by Humbaldhiversitatzu Berlin in close cooperatiand
coordination with the Kyrgyz national authorities, Kyrgyz Soil Science Society, GIZ Bishkek, as well as NGOs and uniuersities
Kyrgyzstan.
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conditions in Kyrgyzstan to meet the obligations of the LDN agreentdrt15.3 Target "Land Degradation
Neutrality" under Kyrgyz conditions in 2017. The first resultseveresented and discussed at the workshop

in Kyrgyzstan (Bishkek, 21.01.2018). The experts confirm the gaps mentioned above by stressing that there
no systematic measurement and data analysis of SOC, and suggested that Kyrgyz methods should be furt
developed and tested.

3. Adaptation of LDN methodology and methods to Kyrgyzstan

Three indicators for the state of land degradation have been defined in the LDN methodology by the UNCCL
land cover, land productivity and soil organic carbon (SOC) in the gipem of the soil. An LDN is only
achieved if none of the indicators shows negative changes, regardless of whether another indicator sho
positive trends, i.e. a positive change in one indicator cannot compensate for a negative change in anott
indicator.

A method will be developed for evaluating national carbon stocks in soils, which meetsinternational standarc
and uses previous Kyrgyz technical data on the basis of a translation routine (hybrid method). This methc
will be exemplary implemented in thegect regions (selected representative units) in Kyrgyzstan.

The focus is the SOC in the upper 30 cm, which is the part of the soil strongly influenced by agriculture. Fo
land cover and land productivity it is advisable to use the global default dgtigedupy the UNCCD, this is

also their recommendation, since (a) it is already a matter of deriving certain classes, which are also to |
reported on, and (b) deriving these two parameters from satellite data is very useful.Six land use categori
specified by the UNCCD for LDN are quite rough, but since they are aggregated classes from origi3&lly 22
classes, the differentiated data could also be considered. For the determination of the SOC it is important
show which factors determine the SOC cont@fig. 1): land cover/use, soil type (especially texture),
topographic position (corresponds to climatic influence, i.e. altitude, exposition and slope), managemer
(difficult as no data is available).

Land cover/use
Soil type
Altitude
Exposition

Slope

Figure 1. Factors determining the SOC

Based on thisrepresentative units are to be selected for the field investigations. The aim is to cover the
variability in the SOC via the representative units and to measure repetition of these units. Furthermore, tt
spatial variability in SOC will be considered witlthese units, i.e. in the result there are several values for a
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unit with e.g. certain land use, soil type and height, so that mean values and uncertainties can be calculat
The disclosure of the SOC with uncertainties is fundamental if the changeskmeeported, because only
then it can be stated whether a change is significant or within the range of the error.

This approach is also useful to investigate the influence of individual parameters on SOC. For instance,
different land uses are measdron the same soil types and vice versa. So, it can be definedwhether land
use/soil have a significant influence on SOC or not, if the other factors remain constant in each case. |
particular, pasture land must be included, because this is a usephgicslarly affected by degradation in
Kyrgyzstan, which would perform poorly in the land productivity category and would probably require the
greatest action.What is innovative about the project approach is the inclusion of the already existing region
soil data and research methodsavailable in Kyrgyzstan. This is a prerequisite for the acceptance of the mett
by national experts and responsible organisations.

4. Expected Results

The project was started in November 2018 and the Kick of Meeting have lggamsed in March 2019 with

the objectives to launch the project and exchange ideas and experiences regarding the potential directions
which the method will be developed, as well as the organizational and institutional framework that will be
adapted. Thdield work to collect empirical data is planned for summer 2019. The following results are
expected in this project:

- For representative project areas in the high altitudes and valleys of Kyrgyzstan, the organisational ar
institutional framework conditios for transparent and comprehensible LDN reporting and inventory are
proposed. Recommendations for official responsibilities of the specialist capacities have been developed
that reporting can be carried out on the basis of an updated, scientificalty s@thod, the use of which is
anchored in administrative regulations.

- Kyrgyz experts responsible for reporting on greenhouse gas emissions and LDN have been trained and he
improved knowledge of the-Balancing methodology for different categories atllase.

- A set of rules for the implementation of the assessment tool and the application of the results for reportin
is available.

- Material for the multiplication of the evaluation method and proposals for the institutionalized
implementation in nationadnd regional administrations and educational institutions is available in the
national languages (Kyrgyz and Russian) digitally and analogously. The evaluation method and it:
application for reporting is also known at research institutions and univeasites used in current research
work.
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Variation of Aggregate Stability and Mean Weight Diameter of Soils Developed
onNorth-western and SoutheasternToposequence

Fikret SAYGIN, Or han DENGKZ kMur &t¢ BKROL
Abstract

The aim of this study is to examine the changes and water resist aggregate stability (WRAS) and mean weig
diameter(MWD) of soils developed on the different parent materials (marl, colluvium and alluvial), land form
(flat on hill, back slope, footslope and flood plain), elevations, land cover and land use undbursgmi
climatic conditions. In this context, four soil proSle were selected onnorthwestern and
southeasterntoposequene&d examined. According to Newhall simulation model, soil moisture and
temperature regimes of the study area are Typic Xeric and Mesic, respectively. The study results showed th
the lands locatd on back slope and flood plain were classified in the Lithic Xeroorthents and
VerticXerofluvent subgroup of the Entisol order, while the lands on the flat on hill and footslope fields were
classified as TypicHaplustert, and TypicCalcixerept, belongintheoVertisol and Inceptisol orders. The
formation of different soils on theorthwestern and southeastern direction trangetie study area in other
words, young and mature soils existing in a local area suggests that topography or local relieém@ind par
material have a significant impact on the material and time involved in the soil formation process. It is seer
that in the maturation of the soil and in the process that keeps the soil young, the soil transport an
sedimentation, especially in the solibcated on the back slopes due to water movement, is as effective as the
formation that occurs on the spot. A significant difference was determined between the upper layer WRAS
and MWD values of four soils used as dry and irrigated agricultures amtiftbisnce is thought to be caused

in particular by agricultural use of the soils and by their organic matter and their pedogenic development. Th:
soil classified as TypicHaploxerert has the highest WRAS and MWD values, whereasVerticXerofluvent has
the lonest WRAS MWD values in surface horizons.

Keywords: Water Resist Aggregate Stability, Mean Weight Diameter, Toposequence
1. Introduction

The rapidly growing population has not only increased demand for herbal products, but also increased th
pressure on agultural areas. On the one hand, the human being must ensure the reliable food and ensur
sustainability in agricultural production. The desire to obtain high yield from the unit area, it causes the
exploitation of the soils and changes their the physindlchemical propertieas well as affects negatively

on the quality of the soil.

Soil quality is an important criterion for evaluating the management practices, land degradation or
improvement of land use sustainability. Because of soil qudtfyending on factors such as soil management
practices, ecosystem, environment, samonomic and political priorities, it is defined as the umbrella
characteristic of the soil (Doran and Parkin, 1994, Canbolat, 2006t € k at v d , 2009,u Ceb
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and Canbolat, 2014). Unconscious or out of purpose of land uses cause loss of functions associated wi
important physical, chemical and biological properties of soils, this case leads to land degradation.

The main objective of sustainable land managenseto protect the fertility of the land and to transfer it to
future generations. That 6s way, It i'S necessary
resources for protection practices. In other words, the most important step irvéfepdesnt of different
strategic plans and management practices for the protection of the soil is the collection of information on th
soil (Yakupojluat all, 2012).

The majority of our geography position or topographic positions havehigh and steep glicgee @herefore,

it should be taken some precautions or measurements and fulfiilment under control for cultivation which ha:
slope land position. Because, shope has significantly role on pedogenetic development of soil in itssuit
Therefore, topography oelief is the most important factor for soil formation and affects how water and
energy were added to and was lost from soil. Aggregates can be called as the smallest parts of the soil whi
can form by means of clay, silt and sand fractions mixed withazgaaterials and living organisms create

the most suitable condition for plant life(Ergene, 1982).lt should be stimulate for aggregates formation
particularly in cultivated land due to resist for field traffic and erosion

Aggregate stability that is an portant parameter in determining of resistance against to environmental factors

that deterioration (Hillel, 1982; Yélmaz and Al a
and clay content (Haynes and Swift, 1990; Chenu at all, 20@0k upoj Il u at all , 2012)
matter on aggregate formation is more pronounced in soils including low clay content (Hillel, 1982).Organic
matter improves aggregation in fine texture, providing better airation and also helping to storeateore

(Lal, 1979). In addition, the average weighted diameter, expressed as a measure of the water resistance of ¢
aggregates, is also an indicator of the grain size distribution.

The aim of this study is to examine water resist aggregate stabilith®)Vérd mean weight diamet{@WD) of
soils developed on the different parent materials (marl, colluvium and alluvial), land forms (flat on hill, back slope,
footslope and flood plain), elevations, land cover and land use undenwedi climatic conditios.

2. Materials and Methods
2.1 Site Description

The study area is located at the Vezirkdpru district of Samsun province in the Central Black Sea Region an
coordinated between 35°-35° 48 east longitudes and 41°00&4/1 U 19 oénorth | atitud
covers 1713 km? and 115 km away fromman provinceVezirképru differs from the climatic conditions of

the coastal zone in terms of the humid climate type of the coastal zone and the terrestrial climate of the inlan
with its specific thermal and moisture characteristics of the transition Zdwewinters are colder than the
coast and the summers are warmer (Average monthly temperature in August@@)22riual rainfall over

500 mm per year. With rainfall is increasing in high places, snowfall appears to be effective (Anonymous,
2019).Soitemperature and moisture regimes were determinedby Turanat all, (2018) as Mesic and Typic Xeric
using the Newhall simulation model.
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2.2 Soil Sampling and Analysis

The research was carried out atfour different topographic locations including foots, klbflass and floor
terrains. In addition, in the study area formed on different parentmaterialwere defined four soils profiles
developed under the same climate and land use (arable lands). Soils have been studied on along transect \
representativeour profiles illustrated in Figurel.

Toposequence
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Elevation (m)

Floot plain

Fomﬂfsj’-\‘ "
T T
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Distance (m) =
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Figure 1. Transect of the four different soil pedons on different parent material and topographic positions

Morphological properties of these 4 profiles in the field were identified and sampled by genetic hamons
classified according to Soil Survey Staff (1993 and 1999). 15 soil samples were taken to investigate for thei
physical and chemical properties at the laboratory. Disturbed soil samples were -theedaand passed
through a 2 mm sieve to prepare Raboratory analysis. After soil samples were therdagd and passed
through a 2 mm sieve, particle size distribution was determined by the hydrometer method (Bou@®igos
Organic matter was determined using the WalBéack wet digestion methodNglson and Sommers, 1982).

pH, EGelectrical conductivity (ofthe saturation) by method of the (Soil Survey Labrotory, 1992). Lime
content by Scheiblercalsimeter (Soil Survey Staff, 1992). Exchangeble cations and cation exchange capaciti
(CEC) were measad using a 1 N NH40AC (pH 7) method (Soil Survey Labrotory, 1992).Aggregate
Stability: According to the wet screening method, it was measured in the yoder type screening set (Kempe
and Rosenau, 1986). Weighted Average Diameter: Air dried soil samplesowerdeby sieving on sieve set

with different sieve openings (Demiralay, 1993).

3. Results and Discussion
3.1 Morphological Properties and Classification

Morphological properties and classification of pedeas given Table 1. Soils in the study arealaikbifference

with regard to particle size distribution, color and surface horizon depth. These differences represent the obvio
effect of erosion, whereby surface soils have been carried from the shoulder slope to the foot slope, the
accumulation leddg to progressively darker, deeper and figatured soils with decrease in elevation. Soil colour

is significantly related with the parent material, marlstone, with aei@rea ratio 06/3on the flat on hillposition,
darkening progressively to reagimaximum value of 4/3 on the footslope. The accumulation of calcium carbonate
in Pedon I, Il and IV is indicative of pedological developments reflected in the variations in color, particle size
distribution and surface horizon depth. These three prbfieslso carbonate nodules and micelles in Ck horizon.
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For all profiles included a strongly or moderately developed A horizon with a granular structure; a strongly or
moderately developed B horizon with an angular blocky stru@teept for profile Il wich has no subsurface

horizon); and a C horizon with a massive or graded structure. Particularly, Profile | has strong, coarse block
structure in Bss horizon due to high clay content leadisgidkenside formation

Table 1. Morphological properties andassification of pedons

Horizon Depth (cm) C(:dorl)(/))r (m%i(?;?ljrre) Structure Boundary Special features
Pl (TypicHaplustert, coordinate: 7105104650925 N, elevation: 648 m )
Ap 0-27 10 YR 4/3 10 YR 3/3 3cgr and ac cracks
2mabk
Bssl 27-72 10YR 3/2 10 YR 2/2 3cabk gw slickenside
Bss2 72-116 10 YR 3/2 10 YR 2/2 3cabk gw slickenside
Ck 116+ 10 YR 6/3 10 YR 5/3 mas ) carbonaf[e nodules and
micelles
PII (Lithic Xerorthents, coordinate: 7110754652105 N, elevation: 594 m)
Ap 0-29 10 YR 4/4 10 YR 3/4 2mgr aw -
C 29-60 10 YR 3/4 10 YR 3/3 mas - -
PIIl (TypicCalcixerept, coordinate: 707929 £559170 N, elevation: 270 m)
Ap 0-24 10 YR 4/3 10 YR 3/3 2fmgr as -
Bwl 24-52 10 YR 3/3 10 YR 4/3 2mgr cw structure development
Bw?2 52-70 10YR 3/3 10 YR 4/3 2msbk gw structure development
Ck 70+ 10 YR 4/4 10 YR 3/3 mas ) carbonate nodules and
micelles
PIV (VerticXerofluvent, coordinate: 7105744558674 N, elevation: 254)
Ap 0-25 10 YR 4/4 10 YR 3/4 2mgr aw cracks
Ad 2555 10 YR 3/3 10 YR 3/4 3mgr cw Density layer
C1l 55-90 10 YR 3/3 10 YR 3/4 mas gw -
C2k 90-123 10 YR 3/3 10 YR 3/4 mas aw carbonate nodules and
micelles
2C 123+ 10 YR 4/3 10 YR 4/4 mas - -

Abbreviations: Boundary: a = abrupt; ¢ = clear; g = graduatiifiuse; s = smooth; w = wavy; i = irregular. Structure: 1 = weak; 2 = moderate; 3= strong; sg
= single grain; mas = massive; vf = very fine; f = fine; m =medium; ¢ = coarse; gr = granular; pr = prismatic; abk bi@iguisiok = subangular blocky.

Descriptions and classification for soil profiles investigated from different topographic positions in the study
area were conducted according to Soil Survey Staff (1999). Two of the profiles were classified as Entisol orde
due to low pedological process i) others fall into Inceptisol order due to their cambic horizon development.

3.2 Physical and Chemical Characteristics

The basic physical and chemical properties of the soils in each profile in the study area are given in Table 2. In tl
profilesinvestigated in the study area, their surface soils show significantly difference each other in terms of particls
distribution, horizon depth, organic matter, lime content and soil reaction. According to Soil Taxonomy 1999, the
profile classified as Typicaplustert in flat on hill has clay texture. While the organic matter is 2.80% on the surface
layer, it decreases along the profile depth and it becomes 0.76% in Ck horizon. In addition, while the pH content
slightly acid with 6.30 value on the surfacd,st reaches 8.17 and becomes slightly alkaline in Ck horizon due to
basic ions leaching process. On the other hand, the lime content is less limy with 0.89% on the surface where:
the Ck horizon contains 41.85% due to accumulation of calcium carlamtaparent material. The WRAS values
were found between 54.72% and 31.84%. Besides, MWD which is a measure of the resistance of soil aggrega
to water erosion varies between 0.85 and 0.71mm.
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Table 2.Physical and chemical properties of soils formed on different parent material, topographic position, elevation anah ledssdyi area

. Depth | pH (H0) | EC caca | om Exchangeable Cations P.S.D (%) WRAS MWD
Horizon (cm) (1/2,5) | (dsfem) | (%) (%) (cmolc-kg1) : (%) (mm)
' Na | K [ ca | Mg C | si | s | Class
Profiel I, TypicHaplustert / Flat on hill / Agriculture / 648 m / Marl
Ap 0-27 6,30 0,14 0,89 2,80 0,23 0,51 30,35 | 11,30 | 50,36 | 20,62 | 29,01 | C 54,27 0,74
Bss1 2772 7,43 0,34 0,73 0,98 0,36 0,28 39,10 | 3,90 53,62 | 18,97 | 27,41 | C 54,72 0,80
Bss2 72-116 7,89 0,25 1,86 0,68 0,27 0,38 56,45 | 7,75 57,71 | 21,11 | 21,18 | C 53,86 0,85
Ck 116+ 8,17 0,29 41,85 0,76 0,20 0,22 52,75 | 8,80 64,43 | 18,68 | 16,89 | C 31,84 0,71
Profile Il, Lithic Xerorthents / Back slopégriculture/ 594 m / Basalt
Ap 0-29 7,78 0,03 1,53 2,25 0,26 0,49 30,00 | 19,45 | 43,00 | 26,57 | 30,43 | C 57,51 0,81
C 2960 8,05 0,25 12,04 0,63 0,33 0,25 35,75 | 27,15 | 31,24 | 27,44 | 41,32 | CL 27,64 0,73
R 60+ - - - - - - - - - - - - - -
Profile Ill, TypicCalcixerept / Foot slopégriculture/ 270m / Colluvial deposit
Ap 0-24 7,95 0,26 13,25 2,22 0,33 1,09 17,35 | 31,50 | 31,90 | 30,09 | 38,02 | CL 14,21 0,69
Bw 2452 8,20 0,24 13,65 1,17 0,25 0,43 24,20 | 24,05 | 35,98 | 36,32 | 27,69 | CL 30,97 0,72
Bw2 52-70 8,26 0,26 13,98 1,31 0,33 0,42 23,30 | 28,05 | 36,42 | 38,09 | 25,49 | CL 38,12 0,70
Ck 70+ 8,30 0,26 14,95 0,30 0,58 0,26 29,50 | 24,65 | 30,72 | 42,12 | 27,16 | CL 25,11 0,63
Profile IV, VerticXerofluvent / Flood plainAgriculture/ 254 m / Alluvial deposit
Ap 0-25 8,15 0,26 10,83 1,21 0,37 0,91 21,60 | 30,45 | 25,71 | 34,92 | 39,36 | L 14,63 0,62
Ad 2555 8,15 0,29 12,84 1,27 0,68 0,57 23,75 | 26,25 | 54,44 | 24,78 | 20,77 | C 42,74 0,77
C1l 5590 8,03 0,73 14,54 0,79 1,1 0,49 25,45 | 40,30 | 58,74 | 22,45 | 18,80 | C 56,55 0,85
C2k 90-123 7,99 1,46 15,35 0,25 1,96 0,39 31,95 | 34,90 | 47,59 | 24,42 | 27,99 | C 46,45 0,77
2C 123+ 8,14 1,18 14,22 0,24 1,79 0,26 43,45 | 11,20 | 33,77 | 28,30 | 37,93 | CL 18,29 0,66
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Profile 1l was classified as LithiXerorthent Slope was considered as one of the most significant factors
controlling the pedogenic procedures in this pedon, which is located on a high back slope. Slope contribute
to greater runoff, as well as to greater translocation of surface materials dowthstayggh surface erosion

and movement of soil. Soil horizons in Profile 1l were identified as surface soil symbolized as A, C (parent
material) and R (rock), with no diagnostic subsurface horizons and low pedogenetic development, indicatin
it to be a youg soil. While the organic matter is in the medium level with 2.25 on the surface, it is very small
in the subsurface horizon (0.63). Its pH value is 7.8 in surface and 8.05 in subsurface. The lime content is
1.53 limy in the upper soil and 12.04 in parardterial. The WRAS value of the surface soil is 57.51% and

its MWD value is 0.81 mm.

Profile Il formed on the colluvial parent material has structural development and was classified as the
TypicCalcixerept.This soil has dominantly clay loam texture akhegprofile depth and its soil reaction is
slightly alkaline and changes pH values between 7.95 and8.30. Lime content varies also between 13.2
14.95% described as moderately limy. In addition, organic matter content of this soil changes between 2.22¢
in the surface and 0.30% in the Ck horizon. In this profile which located on low slope position, its WRAS
value is 14.21% on the surface while, the MWD value is 0.69.

As for profile 1V, Soil formed on the fine alluvial deposit and on flood plain has notarctwal development

and pedogenetic process was classified as VerticXerofluvent. Texure of this soil, dominantly clay loam textur:
in surface layer whereas, commonly clay texture becomes in subsurface soils. Its pH ranges between 7.9
8.15and the limeantent varies between 10-85.35%. The WRAS value in the surface soil is 14.63% and
the MWD is 0.62 mm

4. Conclusion

In this current study, the four profiles in the study area were evaluated based on their pedological developmer
classified according t8oil Taxonomy and investigated in terms of theater resistant aggregate stability and
weighted average diameter under the same climate and land use but different topographic positions and par
materialsSoil erosion was found to be the main negdtwator in soil formation on hillside positions (shoulder

and back slope) in the study aréae determination of the water resistant aggregate stability of soil, there are
important for determining the sensitivity of towards to erosion. Usually, soilswiaive well aggregated and

high aggregates stability are also more resistance to abrasion. It is observed that the aggregate stability is 5(
and more than it in the study area. On the other hand, water resistant aggregate stability values were found I
values in soils formed on colluvial deposit and foot slope (low slope degree). This case can be explained dt
to cultivation practice and field traffic leading to negative influence for aggregate formation. Therefore, land
management practices are sigrafitly important to keep their stability against to soil erosion.

5. References

Altekat S., ¢eli k A., 2009. Toprak nsleme Sistem
Al énteri Ziraai B41lISSMn13@73311Der gi si . 16 (B), 33

Anonymous, 201%ttp://www.vezirkopru.gov.tr/iklimi--bitki-ortusu A.Date: 10.04.2019.

Bouyoucous, G.J., (1951). A Recalibration of Hydrometer for Making Mechanical Analysis of Soils.
Agronomy Journal. 43: 9.

Canbolat, M., 2006. Toprak kalite yonetimi. Atat
Cebel, N . 2011. Toprak Kalitesinin Korunmaseé ve
SS. 3438.

45


http://www.vezirkopru.gov.tr/iklimi---bitki-ortusu

International Soil Congress 2019

17-19 June 2019 Ankara, Turkey

Chenu, C Le Bissonnais, Y., Arrouays, D. 2000. Organic Matter Influence on Clay Wettability and Soil
Aggregate Stability. Soil Sci. Soc. Am. J. 64: 144386.

Chenu, C., Le Bissonnais, Y., Arrouays, D. 2000. Organic Matter Influence on Clay Wettability and Soil
Aggregate Stability. Soil Sci. Soc. Am. J. 64: 144386.

Demiralay, K. 1993. Toprak Fiziksel Analizl er.
Erzurum.

Doran JW, Parkin TB., 1994 Defining and Assessing Soil Quality. In: Doran JWed)aDgfining Soil Quality
for Sustainable Environment, SSSA Spec. Pulbl. 35, Madison,-24, 3

Ergene, A. 1982. Toprak Bilgisi. Atat¢rk | nivers
No:42, Erzurum.

Haynes, R.J., Swift, R.S. 19%tability of Soil Aggregates in Relation to Organic Constituents and Soil Water
Content. Journal of Soil Sci. 41: -B3.

Haynes, R.J., Swift, R.S. 1990. Stability of Soil Aggregates in Relation to Organic Constituents and Soil Wate
Content. Journal of Slobci. 41: 7383.

Hillel, D. 1982. Introduction to Soil Physics. 2 nd ed. Academic Pres Limite@31®val Road, London.

K-, S. , G¢l ser C. 2008. Te¢tegnAtejéenénFarkl eéBegny
OMU Ziraat Fakiltesi Dergi, 23(2):104109.

Kadeojlu, B., Canbolat, M.Y. 2014. Toprak Kalite
Topojrafik Pozisyonlara Bajl é ol @6(1% &8. Dej i ki mi

Kayikoj |l u, B. , B @0y. lEffects of Sécondary Eillage rmplemernt on S@me Properties of
Soil and Yield of Sunflower. Journal of Tekirdag Agricultural Faculty 4(1)881

Kemper, W.D. and Rosenau, R.C. 1986. Aggregate Stability and Size Distribution. Methods of Soil Analysis.
Part |. Pyhsical and Mineralogical Method$? Edition. Agronomy No:9. 42842, 1188 p, Madison,
Wisconsin, USA.

Lal, R. 1979. Physical properties and moisture retention characteristics of some Nigerian soils, Geoderma, 2
209-223.

Nelson,D.W., andSommes,L.E.1982. Total carbon, organic carbon, and organic matter.
In Page A.L. (ed).Methods of Soil Analysis. Part 2nd ed Agronomy Monograph 9Amer. Soc.
Agronomy and Soil Sci. Soc. AmeMadison, Wisconsin, pfp39 594.

Ozdemir, N. 2013. Toprak V8@ u Ko r u ma . Ondokuz Mayés | niversite:c
Samsun.

Soil Survey Laboratory Methods Manual. 1992. Soil Survey Investigations Report No. 42. U.S. Department
of Agriculture, Washington, DC

Soil Survey Staff., 1993. Soil Surveyaviual, USDA. Handbook No: 18 Washington D.C.

Soil Survey Staff.1999. Soil Taxonomy. A Basic of Soil Classification for Making and Interpreting Soll
Survey. U.S.D.A Handbook No: 436, Washington D.C.

Tur an, M. , Dengi z, o. , Ré mni aj] NEwitGirJe Kiopa (ailk8 S é
NemRejimlerininBelirlenmesi, TUrkiyelT a r € Anrs a # t rdDergish, 5(2); 131142,

Yakupoj !l u, T. , Saltal é, K., Kar ag?® kt akPRedotknsfer2 0 1
Y a k| #deKTehmine n me s i . RilBrileri Dengjsial5(2); 5967.

Yél maz, E. , Al ag®° z, Z . Organi k Materyal Uygul am
Etkileri. AkdenizUniversitesi Ziraat Fakiltesi DergiéB(1), 131138.

46



International Soil Congress 2019

17-19 June 2019 Ankara, Turkey

Vegetation Cover Changes in Uludag National Park in Turkey

Gokhan OZSOY?, Osman Fatih KAYA?, Burcu TATAR®, Ertujr 41 AKSOY

Abstract

Uludag National park is one of tmost famous national park in Turkey. It is located within the boundaries

of Bursa province in the Marmara region. Uludag Mountain, which is the highest point of the Marmara region,
has the height of 2543m. From the Bursa plain to the peak of the mounttie, fact that all of the plant
generations were in accordance with the definitions in terms of botanical science, Uludag Mountain has
earned an international fame. Furthermore, Uludag Mountain is Turkey's most popular winter sports centel
and covered bgnow for 45 months of the year. Apart from all these positive aspects, the Uludag national
park is under a devastating human impact. In this study, it is aimed to reveal the change of vegetation cove
in time of years within the borders of Uludag NatibRark. For this purpose, NDVI maps of satellite data of
different years were produced, classified and compared with each other. According to the results vegetatiol
was decreasing in areas where human are active. Nevertheless, in high altitudes whereapeaopkasily

reach, the vegetation was protected and even it was slightlyincreased.

Keywords: NDVI, remote sensing, GIS, Uludag
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Soils Ecosystem Services: A New Look to Turkish Soils

Gonul AYDIN 1, Erhan AKCA 2, D o ] TOhUNRY 3, SelimKAPUR*
Abstract

There are several ways to define soils but quantification is not easy as soils are mixture of air, water, organi
and inorganicshaped by climate, topography and vegetation where each component has almost infinite
verities alike plants which exists with 391,000 species. Soils were quantified with their chemical, physical an
biological properties however pH above 7, or cation emgbaapacity is 80cmol.Kgloes not mean a lot to a
marnin-the-street. Thus, ecosystem services are introduced as of 1970, and pricing these services attract
attention of all segments of society, even politicians. Soils one of the main basics of iisteecdsmve been
threaten by land degradation and desertification following the appearance of humans on earth. According
the Millennium Ecosystem Assessment (MA) report prepared by the World Resources Institute, in the last 6
years people have caused6®f ecosystems to deteriorate due to changes in land use, pollution, invasive
species, excessive consumption of resources and climate change.The most realistic approach to understanc
functions of soil is the detailed description of ecosystem servBm®geral countries are defining their soils
based on their ecosystems capability and potential. Unfortunately, this is not the case for Turkey as soils &
still considered as a real estate ie an economical identity for profit. This study reviews #herdten the
relationship between soils and ecosystem services and aims to contribute to the scientific understanding on s
and ecosystem services and their interrelations for soils of Turkey. Alefeled soil ecosystem services will

be used in locand national policy development and program on natural resource use and management whic
in turn can be utilizedto meet United Nations Sustainable Development Goals for 2030 when the Repubilic ¢
Turkey already celebrated of its 100 years of foundation.

Keywords: Soil ecosystem, Turkish soils, Sustainable development goals
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Soil Information System

Handan SahinACIKG (")Zl, E. GULERl, K. YILDIRIM 1
Abstract

The economic development and growth of countries is closely related to the richness of their natural resource
and the sustainable use of these resources. In order for our country to develop in a short time, it is necess:
to study the natural resourcést we have in a good way, to be investigated, to be mapped under the same
roof and to be opened to the use of researchers, academicians and planners (Ozkalayci et al. 2015). One of
most important sources used in land planning studies is soil maps@orts. They are used in agriculture,

forestry and pasture planning, in modeling of environmental impacts, in different engineering branches and i
the planning and conservation of integrated natural resources. It is very difficult to understanéranek int

the soil maps stored in paper in the archives by planners who work in different professional disciplines excer
soil scientists (Dinc 2008). Before analyzing local, regional and national plans, it is important to analyze the
land resources qualitagly and quantitatively, to determine the potentials of the resources available, and to
create databases and maps in parallel with the developing technologies. Because of this need, the Gene
Directorate of Combating Desertification and Erosion (CEM)ctvivorks on the reduction of soil losses and

damages about desertification, erosi on, flood,
Syst emo. It is aimed that Soil I nf or mat i otabas8,y st
Digitization, ARAZKmobil, Laboratory Registratioc

especially in the agricultural and forestry sector. As the first stage of the project, Soil Database has bee
developed in 2013 by CEM. The iE®atabase system architecture was designed with the needs of the
agriculture and forestry sector, and the attribute table structure was determined with the participation o
academicians and experts working in agriculture and forestry sector. Theeds @d maps in the previous
projects made by General Directorate of Forestry are digitized and transferred to the Database which develop
in accordance with the current GIS and database management systems, by making them compatible with t
standardsSoil data collected from the field is also needed to be transferred to the Database. The data on tt
physical properties of the soil obtained from the field studies are transferred to the web based mobile softwal
under the name of A Bhd&chdmmal propérties oAttedsoiltobtainedanl lalbgratories are
transferred to the Database by developed Laboratory Registration System. Thus, the Soil Portal was develop
to present the physical and chemical characteristics of the soil in the Databass| as the reports, figures

and tables to the users. As of 2015, the Portal is availabtgpattoprakportal.cem.gov.tr/.

Keywords: Soil Information System, Geographical Information Systems, Soil Portal
1. Introduction

One of the most important sources used in land planning studies is soil maps and reports. Soil maps and repc
are used in agriculture, forestry and pasture planning, in modeling of environmental impacts, in different
engineering branches and in the plagnand conservation of integrated natural resources. One of the most
important benefits of national plans for the development of land resources is the removal of inventories o
resources. Before analyzing local, regional and national plans, it is ngcessaralyze the land resources

!General Directorate of Combating Desertification and Erosion, Ministry of Agriculture and Forestry, Ankara, Turkey
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gualitatively and quantitatively, to determine the potentials of the resources available, and to create databas
and maps in parallel with the developing technologies.

Today, the only soil data sources which is currenty ds and covering the whole
Groups Mapdd which was established by the abroga
Since Major Soil Groups Map is produced by taking into consideration the needs of agriculag,at aeises
disruptions in projects and applications especially in forest and pasture areas and it is not to be a base for me
current projects carried out in forest and pasture areas despite various updates and revisions in the years.

In order to overaeme this problem, the related people make soil surveys and mapping studies with their own
facilities and budgets and therefore repeated studies occur. Moreover, since the soil maps and reports produ
by different institutions, organizations and indivithkiare not stored in a common GIS infrastructure, they
produced and stored in a structure that is independent of each other.

Il n this context; ASoi |l I nformation Systemo has |
of producing the Nation&oil Map, avoiding the duplication of work and providing soil data to many sectors,
especially in the forestry and agriculture sectors.

2. Material and Methods
2.1 Establishment of Soil Database

The General Directorate of Combating Desertification and Erasiganized a workshop in 2012 with the
aim of establishing a common fASoil Dat abaseo wh
with the participation of the relevant General Directorates of the abrogated Ministry of Forestry and Water
Affairs and the abrogated Ministry of Food, Agriculture and Livestock, various institutes and universities.
Meetings were held on different dates related to the issue and common soil data structure was determined w
the contributions of the participants.

Basel on these common soil data structur e, t he S
coordination of CEM which works on the reduction of soil losses and damages about desertification, erosior
flood, landslide etcSoil Database system arclutere is designed by considering the needs of agriculture and
forestry sector.The Soil Database has been developed in accordance with current GIS and databas
management systems.

Three main project activities were carried out to develop the Soil Database;

- Digitization of Soil Maps and Soil Survey Charts
- ARAZKmobi |l : Data Collection System in the Fielc
- Laboratory Registration System

2.1.1. Digitization of soil maps and soil survey charts

The soil maps, soil survey charts and soil analggsrts of projects such as erosion control, afforestation and
pasture improvement in the archives of the General Directorate of Forestry are digitized, adapted to GIS ar
transferred to the Soil Database which was developed by CEM.

50



International Soil Congress 2019

17-19 June 2019 Ankara, Turkey

The first cycle of thigroject started in the year 2013 and as the end of 2016, 2,860 copies of soil maps anc
soil survey charts of the projects have been digitized and transferred to the Soil Database. Digitized projec
have transferred about 4,000,000 hectares of foresaacke@0,000 soil profile points to digital media.

With the project of digitization of soil maps and soil survey charts, soil maps, survey charts and analysis
reports stored in various media in the archives are transferred to the soil database andctigeadj@ality

is gained and users can access this data more easily and regularly. In addition, scanned documents can be (
to access documents such as signatures, acknowledgements and information notes in the original document:

» OS(C:) » 03010015

Figure 1. Feature tables obtained after digitization = Figure 2. Filing structure created after digitization
2.1.2. AR A Z K mal#&ta cbllection system in the field with mobile devices

Field teams are set up for projects that are carried out in many areas, primarily fandsagriculture, and
information is gathered from the land. In general, the cost of field work is high and the working time is long.
Sensitivity and correctness of the data collected in field studies vary according to the difficulty of the
conditions ad data standards are not provided. There is also a resource consumption for the standardizatic
and regulation of the data to the same standard. In this context; CEM has developed a mobile software th
runs on Android, iOS (iPhor®ad Operating Systen®nd Windows operating system under the name of
fLand DataCo |l | ect i on Systfeon (dAaR AZ Kool bielc)toi on in t he f
mobile devices, such as tablet computers and smartphones, which have integrated Android, iOS and Windo\
operating system, integrated GPS (Global Positioning System), internet connection available and digita
cameras.

ARAZKmobi l has been produced integrated with t|
consumption in soil mapping studies. The mnhinctions of this software are to enable data collection of a
certain standard, quality and transparency, and the transfer of collected data to databases through mob
devices in all forestry activity sites that already support field data collectimeggoWith the most general
definition, A R Abadednoobile software that bo#ectsvantd data from mobile devices, and
can simultaneously present staff figures, positions, reports and job descriptions.
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Figure 3ARAZKmobi |l mobil e d&iguedAKRAZKmMmeobi dceveb inter
2.1.3. Laboratory registration system

Land transactions in many soil laboratories operating in Turkey are continuing with independent software o
paper file, the inquiry and reporting pesses related to the analysis results are slow. In this context, it is
necessary to design a system that enables the information of the soil samples coming to the soil laboratori
and the results of the analysis to be inputted by the institutional petspnckly, accurately and in a standard
way.

In 2015, CEM has developed a wkased Laboratory Registration System for Eskisehir Forest Soil and
Ecology Research Institute with an interface that allows multiple users to log in, view and query within the
authority of the user.Since the Laboratory Registration System isoassdal, the hardware cost is kept to a
minimum.The Laboratory Registration System has been developed integrated with the Soil Database ar
ARAZKmobi l soft war e, whinthihconteatsanaysstresuitd oif sarmpdes collegted C |
from the field with ARAZKmobi l software are aut
manager can monitor the analysis process of the soil samples through the web interfatiee Wboratory
Registration System, transparency, reliability and speed are targeted in soil analysis processes.

o

Figure 5. Laboratory Registration System interface
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Figure 6. Sample analysis reports
2.2.Soil Portal

The Soil Database established by CEM is fed from many sources and soil data is stored in the determine
standards. It is a weliased Soil Portal that opens the soil map and survey squares stored in the soil databas
to the users and allows them to do vasidnterrogation and analysis. It is established by CEM and is available
at http://toprakportal.cem.gov.tihe Soil Portal provides the opportunity to load all the soil maps, etudes and
analysis reports in the soil database, as well as the soil maps¢atuithgs and photographs in the appropriate
form manually. Users can only download land maps, survey charts or raster files to their computers within th
authority of the users and download all the data belonging to the selected projects to theirrsahputz.

The Soil Portal is continuously improved according to the feedbacks and test results.

@ —~ oeeoseed
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Figure 7. Soil Portal overview Figure 8. Soil Portal map output
3. Results and Conclusion

Within the Soil Information SysterRroject, the soil maps, soil survey reports and soil analysis reports of
approximately 3,000 projects in the archives were digitized and transferred to the Soil Database and all the:
data were harmonized with the geographical information systems. WitZARRo bi | soft war e,
been obtained with mobile devices more accurately, faster and more reliably from the field. As of 2014,
ARAZKmobi l has been used all the projects carrie
continuing. Allsoil data collected within the context of the Soil Information System are presented through the
Soil Portal bttp://toprakportal.cem.gov)tr There are approximately 60,000 soil profile points and
approximate} 4,000,000 hectares of forest area in the Portal. Many physical and chemical properties such a
pH, depth and calcification of the profile points can be accessed through the Portal. CEM has also develope
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web based Laboratory Registration System and ptedat to the use of the Eskisehir Forest Soil and Ecology
Research Institute. With the Laboratory Registration System, all soil laboratories are allowed to have systen
compatible with GIS and to be integrated with each other through Soil InformatitenSysis aimed that

the current and GIS compliant soil data obtained through this System will provide a basis for many studies
especially in agriculture and forestry sectors.
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Water Infiltration in Claypan Soils Influenced by Agroforestry and Grass Buffers for
Row Crop Management Systems

Handan SAHKN ACIKG OZ?, S. H. ANDERSON?, R. P.UDAWATTA 23

Abstract

Agroforestry buffers have been recently introduced in temperate regi@mfiaoce conservation of soil and
water resources in row crop management. The effects of agroforestry and grass legume buffers on in situ wa
infiltration relative to row crop management were assessed for a claypan soil in northeastern Missouri, US/
Infiltration rates were observed in early June in 2014 and 2015 for watersheds under corn (Zea-mays L
soybean (Glycine max L. Merr.) management; these watersheds had agroforestry buffers or grass buffers. T
dominant soil for the watersheds was Putnam lsdtm (fine, smectitic, mesic VerticAlbaqualf). The
watersheds were in il management and established in 1991 with agroforestry buffers and grass buffers
implemented in 1997. Agroforestry buffers, 4.5 m wide and 36.5 m apart, consisted of redtopigAgrost
gigantean Roth), brome (Bromus spp.), and birdsfoot trefoil (Lotus corniculatus L.) with pin oak
(QuercuspalustrisMenchh.), swamp white oak (Q. bicolor Willd.), and bur oak (Q. macrocarpaMichx.) trees
Grass buffers consisted of redtop, brome, and foiadgrefoil. Significant differences were found among the
treatments in 2014 for the sorptivity parameter for the fitted infiltration equations with the highest values for
agroforestry buffers. Significantly higher saturated hydraulic conductivity vahees found for the buffer
treatments in 2015. Soil water content measurements were assessed over time for years 2010 and 2011 \
sensors at 5, 10, 20 and 40 cm depths for the agroforestry buffer and row crop areas. Water content decrea
more rapidly dung the summer season within agroforestry buffers relative to row crop areas; however, watel
infiltration was higher within agroforestry buffers during the recharge period.

Keywords: Infiltration rate, Saturated hydraulic conductivity, Sorptivity
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Importance of Inter-Sectoral Cooperation in Setting and Achieving Land Degradation
Neutrality (Ldn) Targets and Opportunities

Hanifi AVCI *, Mediha HAL KLOGLU ?, Mehmet DEMK R € K
Abstract

Land degradation, mainly referring to any reduction or complete loss of production capacity obtaomly
signifies soil degradation, but also ecosystem destruction.It is not possible to prevent or &iadgrhplt

land degradation all around the globe. The LDN concept, which strives to achieve the ultimate goal of a lan
degradatiomeutral world by 2030 through ensuring that restoration area outweighs degradation area, wa:
introduced as the first conceestep in this respect. LDN necessitates the implementation of three measures to
wholly address and safeguard ecosystem services, to reduce the risk of loss and to rehabilitate degrad
ecosystems.Owing to its contributions to ensuring both food secudtysastainable development, LDN
approach presents a holistic perspective toward combating climate change. From this point of view, LDN
approach brings about a whole new vision and opportunity for countries.

Land degradatioinducing activitiesmay vary acoding to each country. As such, associated measures may
also vary accordingly. Activities, measures and objectives for the prevention of land degradation should b
determined with the participation of relevant parties, and adopting a participatory approach

LDN requires multistakeholder collaboration and planning at different scales and across various sectors.
Hence, there is a need to establish a coordination unit for preparation, implementation and monitoring of a
LDN National Action Plan. LDNtargeshoul d be i ntegrated into count
and plans, government programs, sectoral development strategies and plans, and be neatly aligned w
sectoral objectives. LDN targets and activities should further be included irtiastofirelevant institutions.

LDN process is generally monitored using three main global indicators, including land cover, land productivity
(net primary productivity) and carbon stocks. These indicators are used to revdaddaddgains and losses.
Relevant countries are required to determine supplementary activities and indicators in accordance with the
own needs.

This article argues the significance of ingacctoral coordination, cooperation, planning and the need to engage
all segments of socieip terms of supporting countries to set and achieve their national LDN targets. It also
discusses the opportunities of LDN.

Key Words: LDN, Setting National LDN Targets, Sustainable Development
1. Introduction

Drought, land degradation and desertification are among the most important environmental problems of ou
age. Contrary to popular understanding, desertification is not the loss of land to desertor throuyimsand

1 Ministry of Agriculture and Forestry (MAF), Ankara, Turkdyavciagm@gmail.com
2 General Directorate of Combating Desertification and Erosion, MAF, Ankara, Twkegnmediha@gmail.com
3 General Directorate of Combating Desertification and Erosion, MAF, AnKarey. mehmetdemirci@yahoo.com
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movement. Desertification is land degradathat occursin arid, serairid and suthumid areas resulting from
various factors, ncl udi ng cl i mate change and human acti vif
drylands, it often creates deske conditions. So land degradation thablsserved all over the world is
defined as desertification when it occurs in arid regions.

Desertification threatens the livelihoods of 1 billion people in more than 100 countries, and every year 12
million hectares of arable land is lost due to drought.&ttent and severity of land degradation across the
world combined with the negative impact of climate chapgpulation growth and an evercreasing demand
fornatural resources requires immediate and assertiveaction. The economic costs of desertficatio
landdegradation are estimated to be 490 billion USD per year.Avoiding land degradation through sustainabl
landmanagement can generate up to 1.4 trillion USD ofeconomic b&bMNi&CD, 2016)

Policies and programmes to halt and reverse landdegyadave long suffered from the absence ofa clear
overarching goal and quantitative, tikheundtargets to guide action and make progress measurable.In
October 2015, in Ankara, country Parties of the United Nations Convention to Combat Desertification
(UNCCD) reached an agreement on the LDN concept. In Ankara, country Parties of the UNCCD also agreet
to integrate thesustainable development goals (SDGs) and target 15.3on LDN in parintolahe
implementation of the Conventigdecision 3/COP 12). Thedsci on al so st atest hat
target 15.3 is a strongvehicle for driving i mpl
t hat ia significant proporti on eafidahdadnydsuihduengi rda daart @
andtta t AParties may use the UNCCD to guide their
andDrought and voluntary targets when striving toachieve LDN at the national andatsuial

|l evel so( UNCCD, 2016). These e &53eniLDMisto themplengmtadidne
process of the UNCCD and invitecountries to formulate voluntary targets toachieve LDN by
2030.Turkeybecame a pioneer country in LDN targetssetting by determining her national voluntaryLDN
targets in 2016. Some of thasegets are to: increase forest area to 30% from 28.5%, decrease the area affecte:
per fire to 2.2 hectare from 2.7 hectare, decrease Hinmdaned fires to 85% from 88%, complete land
consolidationworks in 14 million hectares, and expand irrigated aneds 8.5million hectares, by 2030
(CEM, 2016).

This paper provides brief information on land degradation and its drivers, the LDN concept and its respons
hierarchy, and discusses the importance of management and organizationin achieving LDN, thensignific

of inter-sectoral coordination, cooperation, planning and the need to engage all segments of society in terrm
of supporting countries to set and achieve their national LDN targets. It also argues the opportunities of LDN

2. Methodology
2.1. Land Degrdation Neutrality (LDN)
2.1.1. Landdegradation and its drivers

The Gl obal Land Outlook of the UNCCD (UNCCD, 201
of the biological oreconomic productivity and complexity of rainfed cropland, irrigatgaland, or range,
pasture, forest, and woodlandsresulting from land uses or from a process or combination ofprocesses arisi
from human activitieso. The drivers of |l and degr
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health and produdtity ofland. Direct drivers are either naturalor hurmaduced. Deforestation, overgrazing,

and the expansion ofagricultural, industrial, and urban areascontinue to be the most significantdirect causes
land degradation.Indirect drivers, on the otherdhare far morecomplex and operate at larger and longer
scalesand farther from the area of degradation. Direct andindirect drivers interact, mutually reinforcing
eachother and together drive land degradation in manyparts of the(Wh@CD, 2017).The caes of land
degradation vary from country to country and region to region due to their unique characteristics.Thus, eac
country has to reveal its own reasons. Since land degradation is also ecosystem destruction, all activitie
leading to ecosystem desttion are also activities that cause land degradation.Therefore, all measures to
prevent ecosystem destruction will also prevent land degradation.

2.1.2. What island degradation neutrality?

The UNCCD defines LDN as na soflantdresourceéseecessary totsupmort a r
ecosystem functions and services and enhancefood security remain stable or increase within specified tempo
and spatialscales and ecosystemso (Decision 3/ C(
the bnd resource baken other words, the stocks ofnatural capital associated with land resources and the
ecosystem services thatflow from them. The definition emphasises the importance of ecosystem services
achieving sustainability of food productig@rr et al., 2017)

The LDN concept (Figure 1) was developed to encourageimplementation of an optimal mix of
measuresdesigned to avoid, reduce and/or reverse landdegradation in order to achieve a state of no net los
healthy and productive land. LDN aims fmalanceanticipated losses in labalsed natural capital
andassociated ecosystem functions and services withmeasures that produce alternative gai
throughapproaches such as land restoration and sustainableland manédgdl@&id, 2016 Orr et al., 2017)

degradation

‘Reverse past degradation via
restoration, rehabilitation, reclamation

Avoid or Redu

&
mte'll'fet
2 Adi“”

Anticip9t®

{5 g plan

Figure 1. The key elements of the scientific conceptual framework for LDN and their interrelationships
(UNCCD/SciencePolicy Interface, 2016)
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LDN is a simple idea and a powerful tool. It meanssecuring enough healthy and prodattnadresources

by avoiding degradation whenever possibleand restoring land that has already been degraded.At its core ¢
better land management practices andbetter land use planning that will improve economic,social an
ecological sustainability for psent andfuture generations. Many direct links exist between LDN and the
SDGs, such as eradicatingpoverty, ensuring food security, protecting theenvironment and using natur:
resources sustainably.LDN serves as a catalyst in achieving thes@ge@SD, 20L6).

2.1.3. LDN Response Hierarchy

The LDN response hierarchy is an overarchingprinciple that guides deisikers in planning measures to
achieve LDN. The responsehierarchy of Avoid > Reduce > Reverse landdegradation
i's based on t hreevertoigmn tiion( mhah) fAlpetter than cu
degradation will maximize longerm benefits and isgenerally more eefective than efforts toreverse past
degradation.The LDN response hierarchy encourages broad adoptioasafreseto avoid and reduce land
degradation, combined with localised action to reverse degradation, to achieve LDN across each land tyf
(Orr et al., 2017)

2.2. Management and Organization

Land degradation can be prevented through cooperation asnongrned sectors and all segments of society.
Informing the public and raising awareness on issues such as degradatsimy activities, root causes and
solutions of degradation; and establishing public pressure for the prevention of land degratlabotribute

to mobilizing governments and relevant institutions and organizations, increasing sensitivity towards the
subject and creating an enabling environment for LDN.

There is a need for good management, organization and coordination to preveegiauition andto ensure

LDN targetsetting, implementation and monitoring.The causes of land degradation and measures to be take
accordingly are of direct concern to many sectors and a significant portion of society. As measures to be take
fall under he jurisdiction of a large number of institutions and organizations, it is necessary to select a
coordinating institution that will concurrently lead all these tasks, ensure good communication between
institutions, act as a secretariat and have full exesuesponsibility. There is also a need for a coordination
unit consisting of representatives from relevant institutions and sectors that will be chaired by the coordinatint
institution.

In order to ensure good coordination and to carry out the taskessifigkty, the coordinating institution should

be selected correctly. It must have a sufficient amount of budget, management capacity and capability to a
as a locomotive in mobilizing relevant institutions and organizations.The coordination unit waligedy |
responsible for informing relevant institutions, sectors and society on land degradation; and mobilizing
opportunities and capabilities of NGOs, private sector, farmers, local authorities, along with directly and
indirectly related institutions orcenomic, social, judicial, legal and technical solutions.

Organizations and relevant parties adopting and taking responsibility in setting and achieving LDN targets i
the magical key for success. Establishing cooperation amongrelated sectors and ipstiti#ggns and

organizationsresponsible for implementing land degradationprevention activitieswill help adopt and embrace
the issue.Creating national or regional action plans related to LDN and ensuring their inclusion into activities
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of institutions wil be the most effective and permanent solution in providing necessary budget and financing
for these activities.Preparing action plans and sharing them with the public will serve as a binding commitmen
for institutions. This will not only guide these iitgtionsto place more importance on the subject, to address
their activities adopting a more disciplinary approach, but also facilitate the achievement of the goals.

2.3. LDN Planning and Implementation Process
2.3.1. LDNworking group

Under the leadershipf the LDN coordinating institution, it is essential to establish, if necessary,
an LDN Working Group and a Specialized Commission, where related sectors, scientists, NGOs, parties ar
all segments of society are represented.lt is necessary for workingsgand specialized commissions to
determine causes and impacts, dimensions, sensitive areas, and hotspot regions of land degradation, to pre:
the current situation, and to predict the future by analysing the trend. Reports presented as a restltdyf th

will guide decisioamakers and managers.Determining the causes of land degradation; introducing necessar
administrative, technical and legal measures, solutions, and needs; reporting national and international studie
best practice models, andisntific researches of organizations; and presenting them to the institutions will
shed light on ongoing works.

2.3.2. Measuresactivities and setting of targets

It is of utmost importance to determine responsible institutions regarding the measedaken, to reveal

the potential of activities, and to achieve consensus among institutions in LDNdettged. Ensuring trust

and a culture of cooperation between stakeholders, establishing unity of purpose and interest, compensati
losses between wirers and losers or balancing them with alternative solution mechanisms, and assuring public
support are the most relevant parameters in achieving LDN targets.

2.4. Opportunities of LDN

Land degradation prevention activities are of concern to many instistdind sectors. All segments of society
need to be associated with and integrated into these activities. While conducting these activities, it is importal
to adopt an integrated and participatory approach and to ensure that all related sectors ativeboddrese
actions, in return, will create a synergy for the development of society and lead to sustainable developmen
This will be instrumental in both employment and development of various business lines. In addition to
enhancing rural developmetibjs will also contribute to establishing of food security and prosperity.

Sustainable development will be accelerated as a result of dissemination of good practices related to LDM
creation of new technical and alternative livelihoods, and optimizafapportunities ofrelevant institutions,
local governments, private sector, NGOs, scientists and farmers through an effective organization.

3. Results and Conclusion

It is necessary to integrate LDN into national policies and development plans for setting and achieving LDN
targets, conducting necessary activities and providing permanent financial instruments to achieve these targe
For this purpose, it should be ersdi that land degradation prevention activities are included in programs and

action plans ofinstitutions, unions, local authorities, NGOs and political parties guiding country policies. In
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this case, it will be observed that sufficient financial toolslfON are provided. This will happen only in
accordance with the cooperation between related institutions and organizations, scientists and NGOs, and
request of society.

Informing the public and raising awareness on issues such as degradatsarg actities, root causes and
solutions of degradation; and establishing public pressure for the prevention of land degradation will contribute
to mobilizing governments and relevant institutions and organizations, increasing sensitivity towards the
subject anatreating an enabling environment for LDN.

It is only possible to set and achieve national LDN targets through ensuring coordination between relevar
sectors, developing effective cooperation, adopting a participatory planning approach and assuring th
involvement of stakeholders and all segments of society.
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Soil Degradation By Law

Hikmet OZTURK *, Esra YAZICI GOKMEN ? Erhan AKCA?®
Abstract

Misuses of natural resources besides voluntdafgnding are protected by laws, regulations and directives in
countries as population pressure is an increasing trend globally. Drivers of these pressures vary from soci
economic benefits to markets and trade. Although the objectives of the laws aisdaadd management are

the protection and sustainable management of natural entities, exceptions to the law allow for land use chang
subregulations or administrative decisions prepared within the framework of laws may lead to land
degradation. The hugevestments since mitl990s in Turkey lead excess infra and ultrastructure construction
and by 2000s urbanization reached to 71%. This immense development brings along consumption of soils ft
settlement and an urgent precaution was taken by puttindgpr® Law no 5403 in 2005 which was updated

in 2014 as law no 6537. The main purpose of Law no 6537 is briefly to protect land by sustaining income o
locals based on sustainable development approach. For obtaining land use permission getting a permissi
from soil protection board (SPB) is a legal requirement. The soil protection board consist of 9 members heade
by the governor at each province. Ngovernmental organization presence in this board is secured by law.
TEMA Foundation (the Turkish Foundatidor Combating Soil Erosion, for Reforestation and the Protection

of Natural Habitats) being the largest NGO of Turkey on soil issues generally represent in this board. TEMA
Foundation also advocates for the protection of natural resources, raising asaa@pdying to the judiciary

in order to improve administrative decisions such as directives and regulations, which will lead to land
degradation as well as exemplary projects. The lawsuits filed for the prevention of land degradation by the
Tema Foundabin were extended to 59 provinces out of 81. Of the 250 cases in total, 71% were for agriculture,
23% for forest and 4% for pasture lands, 1% for wetland and 1% for environmental pollution. The success rat
in the finalized cases is 71%. This high numbeta@fsuits ironically shows that law is the driver of soil
degradation although it is intended to protect soils. Definition of prime soils in Law no 6537 is at some case:
misinterpreted by provincial SPBs. This necessitate a formal guideline that will dmared with
interdisciplinary study of relevant ministries,
food production and sustainable land use which are already under threat of climate change, desertificatio
land degradation, droughnd biodiversity loss.

Keywords: Soil Degradation, Soil Protection Law, NGOs
1. Introduction

Soils are the main source of food production and several reports revealed that they are under seve
threatsnamely contamination, erosion, nutrient imbalancepfassl organic carbon, loss of soil biodiversity,
alkalinisationsalinisation, acidification, soil compaction and soil water management (FAO 2017). Among
these soil sealing and land take is the main land degradation threat in countries in stage ofceconom
development and population increase. Soil sealing is defined as the creation of impermeable layers over tl
soil, such as asphalt and concrete surfaces, isolates soil from the atmosphere aguoainolvbiosphere.

ITEMA Foundat i on hiknies.azturk@termag.orgitur k e y .
TEMA Foundat i on esrayazici@terbawigir Tur key.
5School of Technical Sakcaradiyaman.edudte y aman, Tur key.
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Sealing is the most intense formofdan it ake 6 and i s essentially an i
According to the European Environment Agency, since the mid 1950s the total surface area of cities in the E
has increased by 78 %, whereas the population has grown by only 33 2018

Lal (2010) stated that world is facing a modern soll crisis that eclipses those of the past due to the magnituc
of losses. For example, the tolerable soil loss calculated using soil production rates range from 0.240 2.2th
1 yr-1 and tolerableates based on maintenance of crop production range from approximately 1 to11 t ha
yr-1. However, estimates of mean annual soil loss from field plots are substantially higher varying from 8to
50 t hal yr-1 which is 8 or 50 fold of the tolerable le&AO, 2019). Moreover, climate change has severe
effects on soils. According to a study conducted by the NASA's Goddard institute (NASA 2019), the Earth's
average global temperature has risen by 0.8 degrees Celsius since 1880. Same study revealdddhe¢$wo

rise in global temperature by 2100 caused sea levels rise by a meter that will displace 10% of the world
population. These population pressures along with natural phenomena manifested the urgent need of s
protection. Almost all countries ofeéhworld protect their soils by laws and Turkey is not the exception.

Drivers of these pressures vary from seetmnomic benefits to markets and trade. The huge investments
since mid1990s in Turkey lead excess infra and ultrastructure construction 2800y urbanization reached

to 71%. This immense development brings along consumption of soils for settlement and an urgent precautic
was taken by putting into force Law no 5403 in 2005, which was, updated in 2014 as law no 6537. The mai
purpose of Law @ 6537 is briefly to protect land by sustaining income of locals based on sustainable
development approach. However, cases opened against misuse of soils and land as laws are not appl
properly. In addition, soils of Turkey has several limitations amthgsoils of the country roughly covers
10% of the countryds arable |l ands (Kapur et al

2. Methodology

This study outlines the court cases against misuse of soils and lands since 1997 opened by TEMA or TEMA
act as the intervener throughout Turkey.

3. Results and Conclusion

As of 2018 lawsuits on soils and land, which TEMA directly or partly took part totals to 256. Out of 81
provinces in Turkey, lawsuits opened at 58 provinces (Figure 1) which comprises agricultural land,
environment, pasture, coagirést, wetland, water body, and against law or regulation (Figure 2). The 71% of
the lawsuits is on agricultural land whereas lowest with 1% is on environment. Provinces where no lawsui
was sued does not mean that soils, forests, wetlands and watedredisgd properly, this is due to lack of
monitoring the misuse in these areas for example in Kocaeli and Afyon soil sealing at prime soils are reporte
for several times since early 2000s (Yélmaz 2001
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Figure 1. The lawsuits from 199% 2018 opened by TEMA
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Figure 2. The issues of lawsuits opened by TEMA from 1997 to 2018

Il n case of provinces, the highest | awsuit is see
with 11, Edirne and Manisa with 10 cases. This revealed that soils are seen as a real estate in these provinc
However, may be the number oéses is low at some provinces, the size of the affected area is another
important factor that needs to be taken into account.

Another issue is insufficient classification of soils/lands for example lands of the olive orchards on sloping
lands ofMediterranean where olive yield is high are classified A®67" class based on soil capability
classification.

Thus, along with food security, Turkish economy still depends on agriculture, which forces the country to
protect its soils. Also soils diurkey have several limitations such as steep sloping, low organic carbon content
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and shallowness (Kapur et al. 2018). So soil protection laws, regulations necessitate a formal guideline th:
will be prepared with interdisciplinary study of relevant mimes, research institutions and NGOs of Turkey
for securing countryodéds food production and sust
change, desertification, land degradation, drought and biodiversity loss.
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Desertification, Soil Organic Carbon, Erosion against Fossil Fuel Plants: The Review of
Struggle of CrossPurposes in Turkey

Hikmet OZTURK!, OzlemKATISOZ, Erhan AKCA
Abstract

Development and sustainable land use are opposite characters while the former seeks economic benefits,
latter tries to protect environment. Global initiatives since-b880s sought to integrate these twaposite

goals in one mutual wiwin situation but this is seldomly attained. Turkey is not the exception as it is a
developing country with environmental problems of desertification, erosion and low soil organic carbon.
According to the Directorate Genefat Combating Desertification and Erosion (DGCDE), the Desertification
Risk Map revealed that 19% of Turkey's soils are under high, 22% is at moderateriskhgyoups. Similar

to desertification, the erosion sensivity map which is also produced bgitieeGeneral Directorate manifested
more than 50% of the country is susceptible to wind erosion. In addition, the soil organic carbon map of Turke
prepared in 2018 by DGCDE showed that Turkish soils are poor in organic carbon. Thus, desertificatior
eroson and low organic carbon are drivers of climate change, desertification and land degradation and loss
biodiversity namely the three global threads to humanity need urgent activities for mitigation, adaptation an
protection. Turkey announced and brbuigito for climate change, desertification and biodiversity action plans
since early 2000s. By contrast with these problems, Turkey plans to build new fossil fuel plants in coming
years which will mainly fueled by coal and lignite. In this study, we kdahe fossil fuel plants on
desertification, erosion and soil organic carbon maps and found that these plants are generally concentratec
areas with relatively low desertification, erosion and high organic carbon ie prime agricultural lands. This
reveabd t hat Turkeyds food security is wunder h-igh
documented, and several countries are now investing alternative environmental friendly energy productior
So, crosspurposes of stakeholders in Turkek &sr a mutual wibwi n sol ut i on for sec
and environmental security while sustaining its development.

Keywords: Desertification, Soil Organic Carbon, Erosion, Fossil Fuel Plants
1. Introduction

Humans provide almost 99% of their food fromiis which are under great pressure for meeting this increasing
demand. Soils not only meet food demand but undertake multirole for ecosystem services, and employed
industrial uses as raw material. All these intensive uses of soils necessitate ustadrsilsie management as
mentioned by several studies we are almost reached the limits of arable lands (FAO 2011). Moreover, it
estimated food production should increase by 50% more by 2050 to feed 9 billion people, and FAO (2017
reported that food pragttion increase would be crucial in developing countries.Thus, countries initiated soll
protection measures to maintain and enhance coul
Turkey has a vital importance as the country is amongrgtelb countries of largest agricultural output with

55 Billion USD Dollars as of 2016https://worldinfigures.com/rankings/index/1)0350, Turkey needs to
sustain its soils quality with utmostre although almost 50% of the soils are under high and moderate
desertification and erosion risk along with low soil organic carbon (CEM 2017, 2018a, 2018b). However,

ITEMA Foundat i on hiknies.azturk@terma.orgitur k e y .
2TEMA Foundat i on ozlekskatisor@tema.orgitur k ey .
STEMA Foundat i onerakge@gmaillcomt Tur key,

66



https://worldinfigures.com/rankings/index/103
mailto:hikmet.ozturk@tema.org.tr
mailto:ozlem.katisoz@tema.org.tr
mailto:erakca@gmail.com

International Soil Congress 2019

17-19 June 2019 Ankara, Turkey

Turkey also in the stage of development with special needs such as infraandcaltrasttue 6 s and en
all threats soil productivity. Turkey recently announced that it will support construction of energy plants that
will run with coals. Energy plants run with coal and coal mining both have negative effects on environment
(Sainietd . 2016). This study reviewed the fossil f ue
and soil organic carbon maps and possible consequences epuarpsses.

2. Methodology
2.1 Data Sources and Methods

Desertification and erosion risk maps along with soil organic carbon map produced by General Directorate
Combatting Desertification and Erosion of the Ministry (Turkish acronym CEM) of Agriculture and Forestry
(CEM 2017, 2018a, 201b) are used for evahgafossil fuel plants locations of Turkey. The fossil fuel plants
distribution map is produced by GIS office of TEMA Foundation (The Turkish acronym for the Turkish
Foundation for Combating Soil Erosion, for Reforestation and the Protection of Natbitatsla

3. Results and Conclusion

Desertification is relatively at low risk in areas with water availability as in the Northwest, North, Southwest
and South of Turkey. Water availability also supports high soil organic carbon (Figure 1, 2). Unfortunately,
fossil fuel plants of Turkey accumulated at these areas (Figure 3). This will in short and long term will have
negative effects in these areas due to high water use for cooling, fly ash deposition, gases emitted to atmospt
(Raja et al. 2015). Although s®@ studies suggest that stafehe-art technologies significantly decrease
emissions from coal powered plants solid wastes still create environmental problems (Meij and Te Winke
2004). This revealed that fossil fuel energy plants created high riskTiuskeyf ood secur ity
fuel plants hazards to environment is wadicumented, and several countries are now investing alternative
environmental friendly energy product i o-fare, TurkByot h
is asked to put strict controls on coal powered fuel plant construction and it is recommended to focus on gree
energy as Turkey has a high potential in solar and wind energy production.

Figure 1. Desertification Risk Map of Turkey (CEM 2017)
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Figure 2. Soil Organic Carbon Stocks Map of Turkey (CEM 2018b)

This revealed that fossil fuel energy plants cre
hazards to environment is welbcumented, and several countries are now investiaqative environmental

friendly energy production. For example as for wind energy, the total potential of the country is 48,000 MW
andwith the wind potential to be installed on the sea is estimated to be 17,393 MW which totals to 65.393 MW

. )
==l In production @ In process of permisson @ Announced
L= Ungier construction ‘ Permission obtained

Figure 3. Fossil Fuel Energy Production Plants of Turkey

Finally, we suggest a mutual agreement among stakeholders in Turkey for thepunmsses in order secure
countrybés food and environmental security while
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Determination of Spatial Variability of Soil Quality Index based on Multi Criteria
Decision Analysis

H¢seyin 1,@EN®I1 DEH*E(EHP,AZABOZl
Abstract

The objective of this research was to determine soil quality by taking into consideration the integrated S
Quality Index (SQI) model on farm lands of Suleyman Demirel University which covers about 108.24 ha. Ii
SQI model, soil indicators were weightegiheans of the Analytical Hierarchy Process. Various indicator units
were normalized by a Standard Scoring Function. A total of nineteen soil quality indicators were included |
SQI model by grouping into four criteria which aresoil physical propert® i soil chemical properties and
jii-nutrient el ement s. According to obtained resu
classified as low and very low quality level whereas, about 23,5% of the total area belong to high and very hi
SQI class in terms of agricultural suitability in surface depth. Moreover, all study area study soils in subsurfa
were found in medium SQI class.

Key words: Soil quality index, Analytical Hierarchy Process, Standard Scoring Function Solil indicator
1. Intro duction

Protection of agricultural production areas is very important to increase the amount of products. Due to the ra
increase in the world population and the decrease in agricultural areas. The use of various inputs to the soil
more production oagricultural land that causing the deterioration of the natural structure and the unproductivit
of the soil. It is important to check the soil quality for sustainable use of soils. Soil quality; the capacity of a sc
within ecosystem to sustain plantdaanimal production, improve water and air quality, and provide a complete
living environment for human health (Doran, 2002). Soil quality index models used @vahmtion of soll
guality are used by many researchers (Dengiz, 2013). The quality oiltlser®t only related to nutrient content

but also with its physical and biological properties. Physical, chemical and biological soil properties should
prepared as data set for optimum yield and reliable interpretations in crop production. Sheedgibimic structure

and is in constant change. The negative change may lead to a decrease in soil productivity (Caravaca et al., 2
This study was carried out on the farmlands of Stleyman Demirel Univésitye soilphysical and chemical
propertiesof the soil were determined for two depths as surfa@9d¢n) and subsurface (20 cm). Soil Quality

Index (SQI) model was determined to assess the quality of the soil.

2. Materials and Methods
2.1 Field Description, Sampling andindicator Scoring

The study area was conducted in farm lands of Stleyman Demirel University with an area of 150 ha. It is locat
between 38 ° 31 38 ° 16' North latitude and 32 ° 282 ° 19' East longitude. According to Newhall simulation

lisparta University of Applied Science Univ. FacAgjfric. Sci. and Tech. Depiaof Soil Sci and Plant Nutrsparta.
huseyinsenol@isparta.edugelinalaboz@isparta.edu.tr
2Ondokuz May é Agrit)Depart. of F6ibSci. anddPfant Nutr. 55139, Samsalengiz@mu.edu.tr
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model, soil temperature andomture regimes arglesicandDry Xeric, respectively. The study area has been
generally used for wheat, some vegetables and fruit trees. Field study was conducted in 2017and a total of
soil samples were taken from surface layeP@0cm) and subsurfaclayer (2840) using 150m x 150m grit
system in the study area.The location of each soil sample point was recorded using a handheld GPS (glc
positioning system) tool. Samples were-gried and passed through a 2 mm sieve. A total of nineteen soil
qgualty parameters were included in SQImodel by grouping in three classes which@rgsical indicators

[dry bulk density (BDBlacke and Hartge 1986saturated hydraulic conductivity (HOpsterbaan 1994
content of sand, silt and ck8oil Survey Staff 296), available water contem€{ute andDirksen1986)] ii-
chemical indicators [soil reacti¢®oil Survey Staff 1996)electrical conductivit§soil Survey Staff 1996)
organic mattgiNelson and Sommers 1982nd CaCGrontent Soil Survey Staff 1993), Jii- nutrient elements
content [nitrogen, phosphors, potassium, iron, copper, manganese and zinc(Bosttergr and Mulvaney
1982)]In this study, due to variation of parameters units, a standard scoring function (SSF) was used in orc
to normalize soil p@meters by assigning scores ranging between 0 and 1 Andrews et al. (2002). Three typ
of indicators were separated according to their functional effect on soil quality, where the best soil functionali

was joined with high, low or intermediate valueslanr at ed as: (1) W@AMore is be
and macro and micro nutrient elements for their roles in solil fertility because their high concentration we
considered constructive for a good soil functionality of agricultural soil suital{ili®;) A Less i s be
was appliedtoEC,CaGO0 BD, sand and silt content, sodium de

was applied to pH ad clay content thus, scores were assigned using the more is better or the less is better fun
depending on whether the indicator value was below or above the optimal range.

2.2 SoilQuality Index and Weight Assignment

In order to determine agricultural requirements by taking into consideration soil physical and chemical propertie
someliterature sources were reviewed. Soil characteristic criteria together with weighting based on values norme
was employed in assessment of agricultural usage. After indicators were scored and weighted, soil quality indi
were calculated employing ti®il Quality Index using the following formula (1);

SQI B 7HEBE (2).

Where; SQI: Soil quality index for agricultural usage, Wi: Weighting of parameter i, Xicifehion score of parameterThe above
formula was applied to each soil galm

A total of nineteen soil quality parameters were grouped into threergakia such as land properties, soil
physical, soil chemical, nutrient element and heavy metal pollution parameters, which means all the matrices
hierarchies A, B, and C welhegically constructed. Each of subiteria has an importance level that differently
affects the soil quality for agricultural usage. The weighting in soil quality is useful to assess the importanc
level of soil parameters for each scifiterion. In thisstudy, the AHP method (Saaty 1980) was selected and
used for weighting the criteria and safiteria for the soil quality assessment of agricultural activities. The
principles utilized in AHP to solve problems are to construct hierarchies. Thiwigaicomparison allowed an
independent evaluation of the contribution of each parameter, thereby simplifying the decision makin
process.The paivise comparisons of various criteria were organized into a square matrix. The diagona
elements of the matrix wefie The principal eigenvalue and the corresponding normalized right eigenvector of
the comparison matrix gave the relative importance of the criteria being compared. The elements of t
normalized eigenvector were weighted with respect to the criteriabeariaria and rated with respect to the
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alternatives. The consistency of the matrix of order n was then evaluated. If this consistency index failed
reach a threshold level, then the answers from the comparisons vet@maed. The consistency indéX,

was calculated.In other words, the results indicated that all Rls for single and general hierarchy were lower tt
0.1. Thus, homogeneity of indicators within each group, a smaller number of factors in the group, and bet
understanding of the decisigproblem improve the consistency index.

2.3 Interpolation Analyses

In the present study, three main interpolation methods (Inverse Distance WaR)Mn&Radial Basis Functien

RBF and Kriging) were performed for predicting the spatial distribution of SQI. Kriging is a geostatistical techniqu
similar to IDW using a lineacombination of weights at known points to estimate the value at an unknown point.
The Root Mean Square Error (RMSE) was used to evaluate the interpolation techniques. The lowest RMSE indic
the most accurate prediction.

3. Results andConclusion
3.1 SoilPhysiceChemical Properties

The descriptive statistical parameters such as mean, maximum, minimum, and caedficianation (CV) of

the some basic physiethemical properties and maenacro nutrient elements related to 112 soil samples taken
from suface (320 cm) and subsurface (2@ cm) soils of the study area were doimeorder to determine
variability of some physicahemical soil properties, many researchers offer to investigate coefficient of
variation (CV). In this case, variablesatdy, sand, silt, AvP, exCa and exMg have high CV. Ondtier hand,

the variables ofBD, EC, pH, exNa, exK, AvZn, AvCu and AvFe of soils had a low level of variability. In
addition to that, variability of HC, CaG@nd AvMn was found as medium CV in surfacd samples.The
values of pH in soil samples ranged between 7.89 and 8.35 and classified as slightly alkaline, whereas electi
conductivity had a minimum value of 0.13 dS and a maximum value of 0.40 dS'nThe mean values of
organic matter an@aCQcontent (%) were 1.21 and 23.25.Table 1 shows also macronutrient status of the so
samples @ailable AvP and exchangeable exCa showed high variation between minimum and maximum value
Total N varied between 0.06 and 0.19 and the average value dfiteta$ 0.10. According to Table 1, exCa,
exMg, AvMn, EC, pHsand, clay and BD showed as normal distribution. Moreover, according to limit values
reported by Lindsay and Norvell (1978) for micro nutrient elements, only available Zn was found insufficien
amounts in most of the soil samples (about 94.6%) and their mean values are 1.24 g fay subsurface

soil samples (2@0), whilevariables of CaCO3 and AvCa have medium @¥st of theother parameters have

a high level of variability. Range oftheisé r eact i on and EC values showe
This case can be said for OM and Ca@0Ontent; he mean values of OM arf@hCQ content (%) were 0.91

and 23.78. In addition, micro and macro nutrient elements showed similar variabgin compared to surface

soil samples.

3.2 SoilQuality Evaluation and Spatial Variability of SQI

In this study, nineteen main indicators were selected for LQI by considering an extensive literaturelreview.
order to assign the suitable scoredach soil sample and point, it is composed of three main steps. In first step,
AHP approach was carried out for evaluation of evaluate scores or eigenvector. In this step, the consiste
ratio was determined if CR is far below the value of 0.1, whichasmaximum limit, then the weighting is
considered. Meanwhile, the results of the study by Wali et al. (2016) also stated that the method of AHP w
successful in weighting values. Contribution weights of soil parameters to soil quality index estiméted by
AHP are given in Table 1. The highest valu&896 was determined for Hierarchy B1 (physical parameters),
whereas the lowest valu®.1639 was found for soil nutrient element concentration (Hierarchy B3). In
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addition, the highest contribution ofethndicators in each Hierarchy B1, B2, and B3 were revealed as clay
percentage(.649)), OM (0.6089, and TN (0.2409, respectively.

Table 1. Contribution weight of soil parameters to soil quality calculated by the AHP

Hierarchy A
. Hierarchy B . .
Hierarchy C/ B1(Physical) Chemical B2) Fertility (B3) Sori“g'ge weight
0,5396 0,297 0,1634
Sand 0,1715 0,0925
Clay 0,4426 0,2388
Silt 0,2454 0,1324
Bulk Density 0,0875 0,0472
Hydraulic Conductivity 0,0530 0,0286
OrganicMatter 0,6086 0,1808
Electrical Conductivity 0,1332 0,0396
pH 0,1871 0,0556
CaCO3 0,0711 0,0211
Phosphorous 0,1966 0,0321
Potassium 0,1466 0,0240
Total Nitrogen 0,2405 0,0393
Calcium 0,0841 0,0137
Magnesium 0,0494 0,0081
Natrium 0,022 0,0036
Iron 0,1206 0,0197
Cupper 0,0337 0,0055
Manganese 0,0269 0,0044
Zinc 0,0796 0,0130
1,0000 1,0000 1,0000 1,0000

These results are also consistent and it can be expressed why the highesHataecisy B1 This is because,
textural (particularly clay content) properties of soil are one of the main limitation factors for cultivated area i
terms ofwater and nutrient element retention capadityB2 hierarchy OM content was found as the highest
value dueto its several important functions in soil as well as for its influence on the biological and
physicochemical properties of soils. This indicator, in fact, is contained in development of the soil structure
aggregation, improvement of soil fertility, stme and supply of nutrient elements and also affects cation
exchange capacity. On the other hand, this parameter can be affected by soil and plant cultivation practic
These twdHierarchies (Bland B3)an be defined as inherent or natural factors. ®@rother handHierarchy

B3, nutrient status of soils, can be defined as dynamic or artificial fadtbough soil fertility and yields were
significantly improved by intensification of management practices, unfavourable environmental impacts can |
obsewed in the catchment, such sail acidificationinduced byenormous application of mineral fertilizers,
especially nitrogen, and decreased use of organic fertil2ecandly, score values of all parameters determined
by usingthe best soil functionalitwas associated with high, low or moderate (optimal range) values ranging
between 0 and 1 based on their function on soil qu&lityally, after eigenvector for each indicator was assigned
and scoring values determined, weighted linear combination teshwigs used to estimate SQI values for each
soil samplelnterpolation analysis fd8Ql surface and subsurface layers were used to identify the best predictive
model from among fifteen different semivariogram models tested. Variogram or function of tapblation
method yielding the best results was determined. Finally, it was chosel lfoW\surface layer and Gaussian
model ofSimple Krigingdue to its lowest RMSE value to estim&®@Il at unsampled locations.SQI of the study
area is classified as fidevels according to Table 2.According to obtained results, more than half of the study
aread6 soils (35.3%) was classified as |l ow and v
belong to high and very high SQI class in terms of agricailsuitability in surface depth. Moreover, all study
area study soils in subsurface were found in medium SQI class.
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The SQI index was the best performing index and when calculated using the AHP and SSF approach could be ap
as an efficient tool tassess soil quality and reduce the time and cost associated with sampling and analysis, beca
it took all soil parameters into consideration and gave the most consistent results. . In this study was performed al
soil quality index in farm lands of SEman Demirel University with an are150 haNineteen were grouped into

3 criteria (soil physical, chemical properties, miciad macronutrient status of soils) by taking into consideration
their effects on soil quality after taking 112 representaiesamples from the surface and subsurface layers in
study area. According to soil quality assessment results, it was detected that less than the total study area is
highly and highly suitable for agricultural activity.

Table 2.SQI classes of surface soilsZ0 cm)

Area
Class | Description Index da %
I Very Low 0,00,19 14,9 1,9
Il Low 0,200,39 261,6 33,4
Il Medium 0,400,49 321,9 41,1
\Y High 0,50-0,69 178,9 22,8
Vv Very High 0,701,00 5,8 0,7
Total 783,1 100,0
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Main Reasons and Resultsf the Land Degradation in Turkey

Kb r aATALAY ! SevdaA L T I NBAk
Abstract

Turkey is one of the countries subjected to the land degradation in the World. Main causes of the lan
degradation are the sloping lands in the mountainous areas, misuse defanestation and over grazing in

the meadows and rangelands, negative effects of physical and chemical properties of some geologic pare
material and dispersed rural settlement in the mountainous areas.The slope inclination which is more than 40
in the mountainous areas and destruction of vegetation cover in the semiarid areas of Anatolia has led to tf
intense erosion process. Geologic parent material or bedrocks are exposed in places where native vegetat
has been completely destroyed. That the neisok lands especially on the mountainous areas, excess
utilization forest products and over grazing are the main reason of the erosion and land degradation on tt
mountainous areas. For this reason, most of the land belonging to VI and VII class lanusemasenverted

into class VIII. On the other hand, physical and chemical properties of the exposed parent material are playe
an important factor for the land degradation as well. In fact,the evaporitic sediments containing abundan
chlorine, salty and gysum materials considerably prevent the growth of the vegetation and these areas have
been deeply dissected by the gullies that formed mostly chemical erosion. Typical examples of these lands a
common bet vweasmprownoek @d &ong the Kelkikar valley. The sandy materials which are
found in the flysch formation in the western part of northern Anatolian mountains, volcanic sand and tuff in
the Cappadocia region in the sowthstern part of Central Anatolia and sandy colluvial and fiacagrine
deposits have been dissected deeply by gullies, some of these lands converted into badland topograpl
because sandy particles are easily carried away by the runoff.

Semi weathered and unweathered serpem@n@otite masses that are exposed albegotrogenic belts both
Northern Anatolian and Taurus Mountains, Burd? | hi s ar basin and around
Anatolia are generally devoid of vegetation due to cation exchange capacity is less than 10me/100g. Grani
and gneiss producing sasdil is one of the vulnerable areas for the formation of gully erosion. Indeed, the
thick sandy soil on the gneiss and granite has suffered to the gully erosion where native vegetation cove
completely has been destroyed on the sloping areas nearPutdiBaskil towns, East Anatolia.

One of the main reasons of internal migrationsoccurring from the rural areas to cities is mainly related to lan
degradation. Ecologically the forest areas covering the at least a half part of the total land of Turkegdlecrea
as low as 27 % as the result of the forest destruction, most of which are unproductive. The agricultural field
have been abandoned as the result of erosion on the sloping area. One of leading important effects of the Iz
degradation is to increase béd material load of the streams especially flooding occurrence time. The
accumulation of the sediments in the dam reservoirs has lead to the decrease the water holding capacity
dams such as Keban, Karakaya, Ataturk.

Keywords: Land degradation, sedimttion, gully erosion, Turkey
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Introduction

Land degradation which is the main reason of desertification and depletion of the natural potential of the lan
has mostly continued in the semiarid mountainous areas of Turkey and the world (Goudie 2006). The factol
on the land degradation are not omyhuman impact on the mountainous areas but also physical and chemical
properties of some parent materigisch as salty and high alkaline evaporitic deposits and outcropped
ultrabasic/ultramafic rocks in Turkey. Leading land degradation process hasdmmed on the sloping

areas on the mountainous areas due to excess utilization of forest products, overgrazing and misuse of t
lands. Gully erosion process continues on the low cohesive deposits composed of volcanic tuff, sand in the £
volcanic area®f Central Anatolia and gravelly and sandy colluvial and fldamustrine deposits occurring

on the lower edges of mountains mostly in the Aegean Region. These areas are the mainland of badlal
topography of Turkey. The materials transported from theabadiopography and/or gullies areas increases
the sedimentation in the dam reservoir and flood plains (Atalay 1980). Slope inclination more than 40 % ir
the mountainous areas extending in the northern and in the southern parts Anatolian is the imgorttre fa
erosion and transportation process. In these areas erosion actively is continuing where natural equilibrium h.
been deteriorated.Some parts of the mountainous areas belonging to VI and VIl land capability class have be
converted to agriculturdands. 6 millions hectare agricultural land is found uncultivated areas of Turkey
(Topraksu 1976). The cultivation to be carried out on the mountainous area is one of the erosion processes.

Deforestation depends on two factors. One is to obtilcultural area and second is to over exploitation and/

or excess utilization. The natural forest areas coveringb/® of total land of Turkey has been decreased 27

% most of which is unproductive.Overgrazing having been continued all part of thewseealtgelands have

led to decrease of the herb productivity and spread bitter and spiny cushion plants that are not eat by anima

Some parent materials such as salty and high alkaline evaporitic deposits and ultrabasic rocks, which a
outcropped as thesult of soil erosion and especially destruction of forest mostly prevents the growth of forest
trees and agricultural production. These areas are found in bare appearance or desertificated areas. Degra
lands account for at least oferth Turkey's ttal land (Atalay 2000).

In this article in order to assess some properties of land degradation only two subjects are taken int
consideration: human impact and parent material.

Materials and Method

In order to introduce the main reasons and resultsedatid degradation field studies were carried out notably
by Atalaysince 197006s in Turkey. The main reason
samples were collected to determine general physical and chemical of properties paralsniche analyses

of these samples were determined at the laboratories of forest research institutes of Forest Ministry ar
Department of Soil Science of Atattrk University, Erzurum and Akdeniz University, Antalya.

The maps showing the active erosiowddand degradation areas on parent materials were introduced. The
data obtained citied references were used.
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FINDINGS
1. Effects of Human Impact

In order to assess and illuminate the importance of the land degradation, the effects of the misuse of lan
overgrazing, deforestation are taken into consideration.

1.1. Misuse of the land

As a general rule, according to land capability classification the suitable areas for agriculture cover the plail
and plateau surfaces of Turkey. |, II, Il and IV classiaccount for 22 % of total land of Turkey, but this
figure is about 36 % total land of Turkey (Atalay 2014, 2016; Topraksu 1976). Some parts of the mountainou:
areas are devoted to agricultural production. In fact, 6 million hectares agriculturaldandtaeg for 8 % of

the total land Turkey is found on VI and VII class lands that are unsuitable for cultivation (Topraksu 1976).
In the sloping part of the plateaus surfaces and hilly areas in the Central Anatolia are also devoted to whe
and barley cuivation.

The people living in the mountainous areas have to engage in agriculture in order to obtain cereals-from nea
by areas.Agricultural fields on the sloping areas have led to soil erosion and then parent material erosion, ma
movements and cataspioic floods in the rainy areas of eastern part of Black Sea Region.Here floods derived
from the tea and hazelnut gardens have caused to destroy some houses of settlements. That is why, floo
mass movements and deaths occur frequently in the Black Sea. iegr example a flood occurred in 1994,

100 houses were destroyed and 67 people died. In 2018, 7 people died as the result of landslides occurrec
the Eastern Black Sea Subregion.

On the other hand, soil erosion on the agricultural land leads tietnease of solil fertility so that many fields
have been abandoned. This situation is one of the main causes of the internal migration.

1.2. Deforestation

Deforestation starting from the historical time continued up present time in Anatolia. First clefaiongst

was occurred in the v#4@0 yeard bgeforepreseBtenythe ¢akaesRegiorga 8V of 3
Anatolia. This clearance of the forests which is termed as "Occupation Phase of Beysehir'can be considere
initial period of land degradatiophase in Anatolia (Atalay 1992).Ecologically,the forestscoveringY0
percent of total land of Turkey decreased as low as 27 % most of which belong to poor forest stands
Deforestation in these areasis the main spreading areas of land degradatiowlia.Anat

There are two main reasons for deforestation: One of them is related to obtain firewood and constructionz
material and other is to obtain agricultural land. For that reason, forests in the vicinity of settlement areas hav
been generally completetiestroyed and cleared. The natural regeneration also is prevented with grazing in
the forest areas.

In the Mediterranean ecosystem cileatting of forest areas are occupied by garrique and over exploited and
utilised red pine forest areas are replacethhguis vegetation. For that reason, a great part ¢fithes brutia
forests are covered with maquis and garrique communities. The forests which are found in upland part of th
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Mediterranean region have been subjected to over utilisation by nomadic s@piptgximately 1 million
hectares cedar and black pine forest are completely destroyed in the uplands by theglRigmbds
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Figure 1. Main desertification and active erosion areas of Turkey

In the Black Sea ecosystem, forest areas along the coastal belt are replaced by pseudomaquis vegetation
to over cutting of forests. The destroyed forest area in upper part of this region is occupreatibgendron

sp. which is the underground shrubkRafgusand Piceaforests. The upper boundary of the forest has been
shifted more than 200 m.

The continental part of the Anatolia has been suffered to extensive forest destruction. That is why, dry fores
areas are occupied by anthropogenic steppe (Atal4, 2015). The Eastern Anatolia containing
mountainous and rugged topography is one of the regions to have been subjected to forest destruction. Mc
of oak forests have been disappeared in a great part of the SE Taurus Mountains. Soil and pardnt mater
erosion occurring on the rugged land in the Eastern Anatolia has led to severe sedimentation especially in tl
dam reservoir of Keban, Karakaya and Atatirk.

1.3. Overgrazing

One of the main livelihoods of the rural population living in the mountainmas anostly depends on animal
breeding. Goats and sheeps are grazed in the rangeland, grassland and forest. Most important problem relatini
animal husbandry is to apply overgrazing, egrigzing and latgrazing system. In the overgrazed areas thealatu

herb composition of the meadows are degraded so that cosmopolite species composed of bitter and spiny he
tend to be dominant. Other effect of the overgrazing is to decrease of the herb productivity and grazing capacit
In this case, the decreaddlte herb productivity of the meadows has caused to decrease the income of peasant:
Economic hardship in the rural areas is the main reason of internal migration.
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2. Effects of Parent Material

Low cohesive deposit, ultrabasic rocks and evapaetiiments are also leading factors in the land degradation
where natural equilibrium has been deteriorated
effects of parent materials on the land degradation can be summarized as follows:

2.1. Physical properties of the parent material

The physical properties of parent material such astexture, cohesion, porosity and permeability play al
important role in de mass movements on the sloping areas especially natural equilibrium deteriorated areas,
general. In Turkey, parent materials can be classified into two groups in terms of mass movements an
erodobilityprocess: consolidated and unconsolidated.

Consolidated sediments like clay stone, marl deposit and clayey limestoneprevent a great extent \aater
circulation and root development due to very low porosity and permeability. Marl deposits composed of clay
and calcareous material also one of the gully erosion areas occurring on the steep slopes. This is related to
transportation of swollernusfaces of the marl deposit saturated with water are carried away by the overland
flow (Atalay et al 2019).

The low cohesive or unconsolidated deposits composed of volcanic tuff, sand, agglomerate, colluvial materie
and flyschsubject to erosion easilythe sloping areas. Because, sand and silt particles are easily transported
by runoff/overland flow; so deep gullies have been developed on the volcanic tuff, sand, flysch and thick
colluvial deposits. For example, the volcanic tuff and sand deposit® i€dppadocia Region in the SE

Anatolia have been dissected by the deep gullies. Sandy soil developed on the granite and gneiss al
corresponds to gully erosion areas. For instance, the deep weathered gneiss in the Malatya Mountains a
graniticareasinte vi cinity of Elazé] in the East Anatolii

2.2. Chemical properties of the parent material

Chemical compound of the parent material affects the growth of the plant and its distribution and productivity
and he erosion intensity and sediment yield. Chemical properties of the parent material generally depend o
the content of soluble compounds in terms of erosion process and land degradation (Fig. 2). The effects
some parent material preventing plant groaté briefly explained below.

Evaporitic sediments

In the closed basins of the Anatolia the sediments containing alkaline, gypsum and salty materials wer
deposited under hot and arid climatic condition during the @igacene period. These evaporitic sadnts
appear along the tectonic basins extendingbet we
NarmanOltu basin in the NE Anatolia. In the Narm@itu basin the chemical analysis of the evaporitic
sediment on the 30 samples are as follows8pr-9,9, CaCQ 0,07-29,3 % soluble CI 0,28,58 me/100 g,
bicarbonates 0,08,70 me/100 g, sulphates 0;28,4 me/100 g, sodium exchange-Z81 me/ 100 g,
exchangeable sodium percent (EPS}443L, sodium absorption rate (SAR) 058, electrical coductivity

at 25C 0,2736,7 milliohms /cm (Atalay 1982a and 1982b). These salty and alkaline deposits are very
vulnerable for the chemical erosion due to the dissolutions of salts and carbonates. Besides the runoff occurri
on these deposits has led te formation of deep gullies as the result of the mainly chemical erosion.On the
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other hand, in these areas landslides, slope debris and slope slides are common because of the fact that tt
deposits dissolve when they are saturated with the atmosphegc(fig.2). The dissolution of evaporitic
sediments leads to the landslides in the steep slopes of the Aras river valley.

2.3. UltrabasicUltramafic Rocks

The ultrabasic rocks which are mainly composed of peridséitpentine are widespread aloswgbduction

zone along the orogenic belt of Anatolia. Deep and good weathered ultrabasic rocks form a good habitat fc
the growth of the forest vegetation due to the abundant release of the plant nutriments. But unweathered a
semi weathered rock surfaca® seen as a bare land because the released plant nutrient capacity is very low
For example, cation exchange capacity (CEC) of deep weathered serpenitiatite rises 50 me /100 g,while

this figure is less than 10 me/100 g on the low and-sexatherd surfaces. For instance, the cation exchange
capacity of 12 serpentine soil samples that are taken from the Malatya Mountains in the SE part of Anatoli
ranges from 2 to 37 me/100 g and this figure changes between 2 and 50 me/100 g on the serpentine in t
BurdurG®° | hi sar Basin in SW Anatolia (Altunbak 201
weathered and unweathered serperpeeadotite areas correspond to the desertification areas of Anatolia as
are seen i n the easohtheosbuth&n ddde afiSE TaurtsiMeuntaims,Datcapenindula,
some part of Burdu6°® | hi sar Basi n, Karadaj Mountain near Na
part of Amanos Mountain, E of Iskenderun Gulf and so on.
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Figure 2. Parent materials affecting the land degradation and plant distribution in Turkey

On the other hand, swollen surfaces when saturated with water of persogantine have subjected to gully
erosion, because particles on the swollen surface ahgteassported by runoff or overland flow.Shortly, the
negative effects of some parent materials have increased the land degradation processes in Turkey (Fig.2).
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3. Conclusions
We can reach some important conclusions are as follows:

Land degradation ke vital importance of Turkey in term of both economic and social aspects.Misuse of land in
Turkey has caused the decrease of the forest cover and agricultural productivity and increasedthe desertificati
process. Bare lands appearing on the steep skmpethe result of typical desertification process. The low
productive areas account for c. a half part of Turkey.The floods have caused the increase of modern sedimentat
both in the flood plain and dam reservoir. Dam reservoir capacity is gettingasieg due to intense
sedimentation. The dams constructeeb@0/ear ago lost c. a half of the water carrying capacity.

Evaporitic sediment and low cohesive deposits that have been dissected by gully and rill are responsible f
the formation of bedand bpography, mass movements and the increase of desertification process. Land
degradation is one of the main reasons of the internal migration; a major part of urban population migratedfror
mostly degraded rural area. The increase of the unproductive @rémluctive areas caused the decrease of
the food production and food security.Very rich biodiversity in the mountainous areas have been decrease
due to the deforestation and soil erosion.
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The Importance of Marl Deposits on the Soil Formation, LandUse and Land
Degradation in Turkey

Kb r aATAIAY ! SevdaAL T NB Mizaffer SKL ER
Abstract

Turkey land which is locatenh the AlpineHimalayan orogenic beltcontains all geological parent materials
and they determine considerablyphysical and chemical properties of soil, land use and land capabilit
classification notably on the sloping areas.Marl deposits containing c.clify%nd 50 % CaC{have formed

both on the lacustrine (lake) and shallow marine facies. Marldeposits may divide into four main groups
containing clay content, geologic period and inclination of layer in terms of soil formation and land capability
classifcation.Lower Tertiary marl deposit on the flat lands is the formation of red Mediterranean soil.Marl
deposit containing rich clay on the flat lands are the main occurrence areas of Mollisol ordo, rendoll subord
(Rendzina) and clayey marl deposit corresf®to spreading areas of Vertisol as is in Thrace, bottom land of
Muk Pl ain and southern part of Marmara Region. Yc
only thin A horizon, whileA horizonhas not developed on Pliocene and Quaternademasits due to elapsed

time is insufficient.As a general rule, almost all soft marl deposits on the flat land and slightly inclined slopes
are partly suitable for agricultural production. Indeed, cereals are produced on marl deposit in the semiar
partsof Turkey.While marl deposits on the steep slopes havebeen subjected to the formation of gully erosiot
because atmospheric water mostly flows as overland flow due to very low infiltration capacity. These area
have been dissected withgullies can be diagsas VIII land capability class. Some of these areas are found

in the eastern part of Lake Burdur and middle part of Goksu River basin in Mediterranean Region, an
northeastern part of Central Anatolia. On the other hand, forest productivity is lthe bard and horizontal
layered marl deposits, due to the fact that the vertical rootdevelopment of the trees mostly are hindered on t
hard and compact horizont al | ayers some of whi ch
Lake Burdu Basin.

Soft marl deposits on the flat land is one of the agricultural lands belonging to land capability class IV in the
semiarid region of Turkey, but irrigation areas of the marl depositbelongs to land capability class Il due to th
high agriculturalproductivity as compared to the semiarid lands. CEC (Cation exchange capacity) of marl
deposits changingbetween 20 and 40 kgt is enough for the production of cereal crops.

Keywords: Marl deposit, soil formation, agriculture, land classificatibarkey
1. Introduction

The parent materials on the sloping areas are one of the main decisive factors for the formation of soil, lar
capability classification and land degradation. This situation frequently changes depending on lithologic
properties of theach parent material. For instance,deep weathered granite and gneiss producing sandy sc

!Department of Geography, Karabiik University
2Department of Soil Science and Plant Nutrition, Akdeniz University

3Department of Geography; P Naivérsity
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with ¢. 10 cmaJkglcreate a suitable condition for the growth of stone ieus pinedin the Mediterranean
climate and scots pin®inus sylvestrisin the humidand subhumigtold climate in Turkey. When the sandy

soil transported by the surface flow the hard rocks mainly composed of granite and gneiss convert rocky lan
belonging to land capability class VIII. Productive potato and grape and some trees saok ass Pinus

pineg and scots pineRinus sylvestris grow on the volcanic sand and tuff due to deep and large root
development. Deeply weathered serpenpieadotite producing clay and clayey loam texture and high
nutriment capacity ranging from 20 50 cmodkg™ form a fertile agricultural land and highest productive black
pine Pinus nigrg forest is found on the deeply weathered serpemqan@otite. While unweathered and/or

low weathered serpentine with CEC is less than 10 #kadl form a poorhabitat on which sparse and
chaparral appearancetrees are found (Atalay et al
producing clayey soil with ¢. 30 and 40 cokd™ that has developed on the cracks and bedding surfaces in
the sloppng areas contributes to productive forest lands due to the tree roots easily develop along the crac
and among the limestone layers. Red Mediterranean soil (Luvisol) is common on the limestone in the flat lanc
on which almost all vegetable and fruits awdtivated. Evaporitic sediments formed on the closed basin under
the hot climatic conditions in the Anatolia containabundant salt, gypsum and alkaline materials. For this reaso
exposed evaporitic sediments on the eroded sloping areas prevent the greegietation. Marl deposits
formed in the tectonic depressions and subsidence areas of Turkey arethe one of the main agricultural lands
Turkey.Clay content, inclination of layers and the geological period of marl deposits determine a great exter
thesoil formation, vegetation productivity, erodobility and land capability class in the given area. Marl deposit
on the sloping area is vulnerable for land degradation. Gully and rill erosion that formed on the steep slopes
the marl deposit involves oné the land degradation areas of Turkey (Atalay 2014, 2016).

As to the solil classification on marl deposit, marl deposlt calcareous is the main occurrence areas of
Calcisols. These soils widely occur especially on the marl deposit in the semiaridfidnakey (Akca et al

2018, Kapur et al 2018). Rendzic Leptosols are also found on the sloping and undulating topographies of tl
Aegean and Mediterranean parts of the Turkey. Erosion is the common threat process for these soils when tt
are under cultigtion on the sloping areas (Kurucu et al 2018).Soil developed on the marl deposit and claye\
limestone is rendzina and Rendoll subordo of Mollisol according to 1949 and 1975 soil taxonomy, respectively
Thesoils developed on the lowland parts of Centraitéie, Thrace and SE Anatolia often reflect the physical
and chemical properties of marl deposits (Driessen 1969, 1970, Cangir et al 1990, Dinc et al 1993, Atala
2016b).

2. Method and Materials

Firstly the geologic formation of marl deposit anddtstribution in Turkey are explained (Fig. 1). Lithologic
properties of the geological parent materials on the soil formation were examined during the field studies i
some part of Turkey and soil and parent material samples were taken for analysingaitotgbCharacteristic
examples that were taken from marl deposits that formed different periods of Neogene in the Burdur Basinwe
analysed at the laboratory of the Soil Department and Plant Nutrition of Akdeniz University and the laboraton
of Izmir Forest Research Institute of Agriculture and Forest Miniskexture of soil samples was determined
based on Bouyoucos hydrometer metfBduyoucos 1955), CaCGQlackson]1967)and pH were determined
based on Evliya (1964) and Jackson (1967) methods, respeetl y and CEC was deter
(1995).

83



International Soil Congress 2019

17-19 June 2019 Ankara, Turkey

This study makes use ofsoil formation, soil geography of Turkey and geomorphology and
pedogeomorphological studies (Atalay 1977, 2016c, 2017; Atalay et al. 20081 9 and Al t ur
Al t unb a k). @ebloge tros®e@tibrOand profiles were drawn to show the soil formation relationship
between the geological age of marl deposits and soil profile.

3. Findings
3.1. TheFormation of Marl Deposit in Turkey

After the Alpine orogenic movements, vertitkab ct oni ¢ movements called fAne
between MiddleUpper Miocene and Last Pleistocene caused the formation of tectonic depressions that wer
formed along the faults lines. Thusprstgraben structures especially on the rigid masfs@natolia and
subsidence areas in the Central Anatolia and middle part of Taurus Mountains were formed. These areas w
occupied by the lake and sea in which sand, sandy clay and carbonates were accumulated. The regressio
these lakes and seain theds of Tertiary the marl deposits alternating marl, siltstone, sandstone and soft
limestone layers were emerged in Anatolia and Thrace.Besides, marl depositswere also formed in the lak
occupied karstitectonic depressions especially in the westerngiaraurus Mountains (Atalay 2017).
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The yellow colour shows marl and soft clayey Iimeétone and evaporitic sediments belonging to Tertiary Era.
Figure 1. Geologt and lithologic map of Turkey
3.2. Soils on theMarl Deposit on the Flat Lands

Soilthickness and horizon development on the marl deposit is mainly related to the geological period and cla
sandsilt content and alternating of sandsavelly layers in the marl deposit. The properties of marl deposit on
the soil formation are explainedlow.
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a. Geologic ageof marl depositlarl deposits and clayey limestones or soft limestones were formed on the
shallow sea and lake facies occurred during the Tertiary Era. Generally, Lower Tertiary (Eocene) marl deposi
belonging to sea facies are widessgol in the depression of East Anatolia, northern and southern lowlands of
the Southeastern Taurus Mountain range, Miocene marl deposits are common in the middle part of the Taurt
Mountain. Neogene marl deposits occurring in the Aegean grabens and Beataddib lowlands were formed
under the lake facies (Fig. 1). As a general rule, soil formation and soil type changes depending on the geolo
period and/or age of the marl deposit on the flat lands. Red Mediterranean soils developed under tt
Mediterrarean climatic conditions on the marl belonging to Lower and Middle Neogene. These soils are founc
on the marl deposit in the northern part of the Karacabey Plain, N of Aegean Region, partly in the Korkutel
depression in the western part of Taurus Mountaimsd nort hern part of Aceép:
Anatolia.Clayey marl depositsof Middle Neogene period correspond to the vertisol occurrence areas in tr
Ergene Basin (Thrace), Muk Basin (East Anasson i a)
(SE Anatolia) (Atalay 1983, 2016c). Here soil of A horizon with granular structure and high organic content,
B horizon with accumulation of calcium carbonate and C horizon with semiweathered marl. Neogene deposi
in the Karacabey Plain and Eastema#olian depressions and Kastamonu plateau, N of Anatolia are the main
spreading areas of Mollisol belonging to the Rendoll subordo (Rendzina soil). Upper Neogene (Pliocene) ma
deposits are generally devoid of soil horizon, only partly weathered Whasifound. There is no horizon on
re-deposited marl deposit of Quaternary in the southern part of Burdur Basin.

Soil formation beginning with Rendzina soil on the marl deposits converts to climatic soil type such as browr
soil under the semiarid climaticonditions and red Mediterranean soil under the Mediterranean climatic
conditions (Atalay 2016c).

Shortly, it can be said that there is no mature soil cover on the Pliocene and Early Quaternary marl deposit
Firstly, this is related to continual erosionthe steep slopes of marly areas. Secondly, enough time not elapsed
for soil formation on the flat land in the lowlands of the basins. Furthermore, formation of soil on marl deposit
takes a long time at least a few million years in age because weatrexdegs is very low on marly materials.
These deposits are widespread on the regressed lake basin at the end of Pleistocene due to capture of lak
river. These lands are found on the some parts of Central part of Anatolia and the Lake Burdur dgasenain

Dry farming is applied on the exposed marl deposits on which wheat and barley are harvested.

b. Clay, sandsilt content of marl deposit. Marl deposits with high clay content more than 60% is very
hardand water and air circulation is very limitétere soil thickness is very thin due to weathering process is
very low. For example, thin A horizon;3cm in thick, is developed on the neogene clayey marl deposit in
the upper erosion level that developed on the Upper Neogene periodin the BurduABsainet al 2019,
Altunbak 2019, Altunbak et al 2019). The presenc
for the deeply development of tree roots but also increase of the weathering process. Thus, soil developme
is faster on theilsy-sand layers than that of clayey marl deposit.

The sandy and gravelly layers belonging to fluvial deposits that formed on the regression phase of the lake &
responsible for the formation of sandy and gravelly soils. There is only A horizon on @xaosk/gravelly

layers due to the fact that the fine materials derived from A horizon easily transport to the deeper part via wic
pores of sandy and gravelly materials.
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Burdur and Golhisar basins in the Lakes Region in Turkey bring about a good exaexpin soil formation

on the erosion surfaces developed on the Neogene marl deposit. The erosion surfaces that formed from
middle Miocene to Early Quaternary periods according to base level of the Burdur basin contain differen
physical and chemicgroperties of soil. The old erosion surfaces at an elevation of 1350 and 1200 m contain
soil resembling rendzina soil. But almost all soils reflect physical and chemical properties of marl deposit
Indeed, pH of the soil changes between7.8 CaCQ cortent varies between 183%, clay content is more

than 20%. Texture is clay, clayey loam, and silty loam (Fig. 2, Table 1).
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Figure 2. Erosion surfaces formed on neogene marl depending on the base level of Burdur depression..

Table 1.Some physical and chemical analysis of marl depositon the erosion surfaces in the east of Burdur Basir

The location of samples and Lithology of Sand| Clay Silt Texture | pH CaCQ | Organic CEC
altitude Parent material| (%) (%) (%) (%) material | cmol/kg?
(%)

Erosion surface in the east . .

Burdur Basin, 1350 m Marl deposit 17.03| 26.82 | 56.14 | SiL 7.5 53.71 1.57 23.3
Same place Marl deposit 19.03| 41.82 | 39.14 | C 7.53 | 54.33 1.64 23.4
Kurugay basin E of Burdur Basit Sandy marl | oo 01 15 65 | 2214 | 5L 732| 1765 |213 | 154
1300 m deposit

Akyaka village agricultural field; Silty marl 19.03| 18.82 | 62.14 | SiL 750 | 4241 | 183 | 21.4
1300 m deposit

Bottom of Burdur, 950 m E’Zgor’os'md 142 | 6144 | 2436 | C 773 | 2173 | 198 | 26.4

fi fi 142 | 53.44 | 3236 | C 7.62 | 22.37 1.98 19.8
Kemer Marl Marl dep. 1 69 30 C 7.66 | 31.6 0.6 22.1
Between KemeKozluca village :ertlj and white 43 9 48 L 764 | 56.2 07 114
KemerKozluca, SE of Burdur Swollen marl 21 23 56 SiL 7.64 | 40.6 0.4 10.5
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On the lower level erosion surfaces on the marl deposit GaG@ent varies between 22% and 33 %, clay
content changes between 10% and 32%, texture is clayey loam and loam. Vilbp@séed marl deposit that

has been formed with transported materials from the upper part of neogene marl deposit on the lowdaind part
the Burdur basin is generally heavy texture due to the accumulation of clayey materials. Indeed, the amount
the clay changes between 53% and 61 %, indicating clay texture andcarbonate content is approximately 22

Agricultural fields are found othe erosion surfaces on which mainly wheat and barley are produced for
domestic requirement of the rural people and high productive agricultural fields are found on the upper erosic
surfaces (Atalay et al 2019).

3.4. Land Degradation on Marl Deposits

Landdegradation process occurs on the steep and/or inclined surface of the marl deposits. Because when n
deposit is saturated with water, infiltration capacity rapidly decreases, so overland flow occurs immediatel
after heavy rainfall. Rill erosion occuom the steep slopes with the transporting of fine sandsand swollen
materials notably clay on the marl deposit. With the merging of rills gully erosion formation develops, and in
the further stage with the merging of gullies the deep and wide gulliextiligsef the steep slopes form.
These landforms, called badland topography, can be assessed as a land capability class VIII. These landfol
which are observed on the steep slopes of neogene marl deposits are one of the land degradation areas. |
degrad#ion areas dissected by badlands are found in the eastern part of the Lake@ilhikar Basin. Fault
scarp,more than 100 m in height, extending eastern part of Lake Basin has been deeply dissected by
triangular shaped gullies (Atalay etal 2019UAt bak 2019) . The floods comin
mostly suspended load. In other words, gully areas that formed on the marl deposit is the main suspended Ic
supplies areas. The accumulation of suspended materialson the lowlands of bésirtdnaise formation of
clayey soil.

Ot her gullies areas on mar | deposits are found
watershed areas of Ceyhan and Seyhan River basin, N of Cukurova (Cilician Plain), Upper Goksu watersh
basinmi ddl e part of Taurus mountai n, Mediterranean

inner part of west Anatolia and southern edges of SE Taurus MoyNgtimsal slope equilibrium deteriorating

on gully erosion areas has caused the massingaptocess especially debris flows. The plants seeds
transporting with debris flows prevent growth and spreading of plans, for this reason the steep slopes of gulli
are seen as bare land.

3.5. Land-Useon the Marl Deposits

As mentioned before, marl degits on the flat land is one of the main spreading areas of agricultural land due
to easily plough. For this reason, these agricultural fields are found on plateau and basin surfaces on m
deposits of Turkey. Dry farming which is carried out on the addhpart of the Turkey are assessed as land
capability class IV on which cereals mostly barley and wheat are harvested. While irrigated areas of ma
deposits are the main vegetable and fruits especially apple production. These irrigated areas mdyareladde
capability class Il in semiarid parts of Turkey due to climatic limitations (Atalay 2016).

On the other hand, the important property of the marl deposit on the sloping and undulating areasis subject
to continual erosion.But agricultural practisgs on these areas, because new and/or freshmarl deposit
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continually exposed beneath the eroded areas. For this reason, the steep slopes of marl deposit belongin
land capability class VIl are also devoted to agricultural field in the many part oflilngtalay 2016a).

As to forest productivity on the marl deposit, generally speaking that marl deposit containing hard and compa
layers considerably prevent to develop taproot structure of trees. For this reason, the forest productivity is le
than tha of other sedimentary parent materials such as conglomerate, sandstone and limestone. The grow
rate of Calabrian pineP{nus brutig on the horizontal layered marl deposit is low due to the fact that the
horizontal hard layer mostly prevent tthevelopment of the root toward the deeper part of marl deposits.

Reforestation and afforestation on the marl deposits. The seedlings planted on the marl deposit grow very slov
due to root developmentis very hard. For this reason, most of the plantiuoigsedigon the compact and hard
marly layer. During the field studies it is observed that majority the seedling are subjected to dry because tl
development of seedling roots is prevented by the compact marl layer at the depthléf cnil(Atalay 2014)

4. Conclusions
Main properties of the marl deposit are summarized below:

1. Marl deposit creating a distinct environment and/or biomeis more different than that of other paren
materials.2. There is no considerable difference between the physical amdathoperties of marl deposit

and soils. 3. Mature soils like red Mediterranean soils are mostly found on the Lower Tertiary marl, while
submature soils like rendzina and/or rendoll are widespread on the Upper Tertiary marl deposits. Catio
exchange gaacity is higher on the old deposit than the young ones.4. Marl andsubmature soil on the flat land
are devoted to agricultural field due to easily plough. Most of the agricultural lands belonging to land capability
class IV are found on the neogene mapasits. 5. Compact and horizontal layered marl layers often prevent
the deep root development, while sandy marl and incline layered marl deposits support to formation
somewhat productive forest. 6. Marl deposits on the sloping areas are very vulaatdblesensitive for the

land degradation. Cleautting vegetation areas on the sloping lands are the main occurrence areas of badlan
topography.
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Determination of Soil Erosion Risk for Samsun Province Using Multi Criteria Decision
Analysis based on FuzzaAHP Approach

Knci DEMKRAJOrThbRMANDEN ®BKaZ & k° ¥ ZKAN
Abstract

Soil erosion is one of the leading environmental problems of the world. The erosion risk of soils can be
evaluated directly carried out in the field, or laboratory by means of some experiments or indirectly based ol
developing and applying models. The maim of this study is to determine erosion risk classes in Samsun
province with the help of geographic information system (GIS), rauteria decisiormaking and statistical
approachesSamsun province covers about 957900 haand total 995 soil sampéetaiwe from soil surface
(0-20cm). In the study, it was created total data set (TDS) consisting of soil texture, soil depth, sandy, clay
silt, land use, vegetation, sloppdibility and erozivity. In additionniorder to generate minimum data set
(MDS), principal component analysis was done. MDS consists of sandy, erodibility, vegetation, land use anc
erosivity. Fuzzy Analytic Hierarchy Process was performed for determining the levels of importance of the
criteria. Finally, Linear Combination Technigwas used to estimate erosion sensitivity. Moreopéerscal
semivariogram model of ordinary kriging was used to generate distribution map of the erosion risk classes i
TDS. According to resultgbout 61% of the total area has severe and very saskrefrerosiorwhereas,

about 10% is low. In addition to that, gaussian semivariogram model of ordinary kriging was used to creatc
distribution map of the erosion risk classes in MDS. According to this analysis, about 57% total study arec
was found as sewe and very severe erosion risk while, it was found that about 11% of it is low risk.
Consequently, this present study showed that when used MDS, it was estimated soil erosion risk which is s
close to TDSO0 results

Keywords: FuzzyAHP, Principal Component&nalysis Erosion risk
1. Introduction

Soil erosion is one of the leading environmental problems of the world. In many areas, loss of this valuable
natural resource takes place almost imperceptibly and difficulty of detection since erosion is generally &
gradual process and because of the long time spans involvedas well as significantly large area or larg
catchment scale (Dengiz, 2007).Today, along with the current techniques such as remote sensing at
geographic information system (GIS) technologies, bygisinulticriteria decision analysis (MCDA)
approaches for making rational analyses and evaluations, these difficulties can be overcome. MCDA can &
defined as choosing the one that is most suitable for at least a purpose or factor among a set of options.

The objective of this study is to characterize the spatial distribution of soil erosion risk in Samsun province
help of MCDA and GIS. Ultimately, the assessment will help prioritize critical areas for adopting suitable soil
erosion prevention measures.

1Department of Geography, Faculty of Arts and Sciences, Giresun University, Giresun, Turkey dmrginci@gmail.com
°Department of Soil Science and Plant Nutrition, Faculty of Agriculture, Ondokuz Mayis University, Samsun, Turkey, odergi@tomu.
3Departmenbfindustrial Engineering, Faculty of Engineering, Ondokuz Mayis University, Samsun, Turkey baris.ozkan@gmail.com
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2. Materials and Methods
a. The Study Area
This study was carried out in Samsun province located in the Central Black Sea region of Turkey. The Samst

province is situa+3e7/dAd WestoweElsd 63 [Adensdiltdu dbedsildda n4l3 &4 00
northlatitudes in the middle of Central Black Sea region (Figure 1).

BLACKSEA BLACK SEA

AEGEAN SEA

MEDITERRANEAN

Figure 1. Location of study area.

b. Methodology

The sites weredivided into 2.5 x 2.5 km grid squares. Total 995 soil samples were collected from surface (C
20 cm) depth of each gridtersection point in cultivated fields of Samsun province.

The ten measured parameters were used in a total data set including erodobility, slope, land use, sand, cl
silt, soil depth, organic mattegrozivity and vegetation. All point soil erosioisk was calculated from the

total data set obtained. The minimum data set was then ciHaetMinimum data set selection was
determined to reduce dimensionality using principal component analysis (Doran and Parkin, 1994; Qi et al.
2009; Nabiollahi et al 2017). As a result of factor analysis, groups with eigenvalues equal to 1 or greater than
1 were considered as factors and critical factor load was taken as 0.5 (Andrews et al., 2002, Wander ar
Bollero, 1999). For each factor, soil variables with Hagttor loadings were assumed to be the indicators that
the best represent changes in soil erosion risk and were defined as having absolute values within 10% of t
highest factor loading (Andrews et al., 2002; Govaerts et al., 2006; Sharma et al., 2008aNaet al.,

2017).

The Analytical Hierarchy Process (AHP) is one of the commonly used methods ircritafia decision
making problemsThe AHP is developed by Saaty (1988HP method does not reflect the humanistic way
of thinking, even if it takes the knowledge of the expert. F&AP (FAHP) method has been proposed to
overcome these deficiencids. this study, the first step classes for each criteria was made and ledwesss ¢
takes value between 1 and 4. The least favour value efriebia is 1 and the most beneficial value of-sub
criteria is 4 for soil erosion risk (Table 1).

There are many FAHP approaches introduced by various authorditiersihereqBuckley, 19%; Chang,
1996; Deng, 1999) . I n this studyerosion anal ysi
determine the criteria weights.
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Table 1.Parameters and their weighting factor rates for soil erosion risk.

Erodibility Slope % Land use Erozivite
Class Value Class Value Class Value Class Value
0.00-0.05 1 0-2 1 Forest 1 <60 1
0.050.10 2 2-6 2 Grassland 3 60-90 2
0.100.20 3 6-12 3 Agriculture 4 90-120 3
0.20+ 4 12-20 4 >120 4
Organic matter Texture (sand, silt, clay) Soil depth Vegetation
Class Value Class Value Class Value Class Value
<1 4 Clay 4 90+ 1 >70 1
1-2 3 L, SKC, 3 50-90 2 70-40 2
SKL
2-3 2 LS, S 20-50 3 40-10
34.4< CL, SL 0-20 4 <10

In finally step,weighted linear combination formula was usedail erosion risk for each sample poilso

various interpolation methods (Inverse Distance Weighid\yy with the weights of 1, 2, 3 and radial basis
functionRBF with thin plate spline (TPS), simple kriging (OK) with spherical, exponantial and gaussia
variograms, ordinary kriging (OK) with spherical, exponantial and gaussian variograms, universal kriging
(OK) with spherical, exponantial and gaussian variograms) were applied for predicting the spatial distributior
of soil textural and climatic datawiwrcGIS 10.5v. In the present study, root mean square error (RMSE) was
used to assess and figure out the most suitable
the most accurate prediction. In addition, in order to create the best amemnigef values in to the different

soil erosion risk class, Natural Break method developeiehigs (1967).

3. Results

In the study, FAHP method was used for the determinationof the relative weights of the criteria that will be
considered for erosioAmong the total data set (10 criteria)and minimum data set (5 criteria)that were used,
there is no hierarchical relationship. The pairwise comparisons that were made by the -demksionwere
regulated according to the pairwise comparison scale in G{2009).The pairwiseomparison matrix for

total and minimum data sets, which was created as a result of the evaluation of the -dessios) is
presented in Table 2 and Tabléfer pairwise comparisons were made, criteria weightswere obtained by
following the FAHP step$he highest value (0.214) was for vegetation criterion of erosion. Land use value
was 0.193, slope value was 0.139, erozivity value was 0.123, organic matter value was0.108, soil dept val
was 0.066, erodobility value was 0.059, clajueavas 0.046, silt and sad value was 0.030, 0.DR4 linear
combination technique was used to calculate each soil sample. Comparison of interpolation methods fc
erosion is provided. Finally, spherical model of ordinary kriging function was usedrmagstt unsampled
locations and their distribution maps were presented in Figure 3 (A). Approximately 60.7% of the study ares
is high and very high erosion risk while approximately 9.9% is included in a low (Table 4).
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Table 2 Pairwise comparison matriar total data set soil erosion risk.

Erodobility  Slope Land Sand Clay Silt  Erozivity  Soll Vegetation Organic

use depth matter
Erodobility 1 1/4 1/4 5 2 3 1/3 1/2 1/3 1/2
Slope 4 1 1/2 3 3 3 2 3 1/3 3
Land use 4 2 1 6 3 4 3 3 1/2 3
Sand 1/5 1/3 1/6 1 1/3 1/3 1/3 1/5 1/7 1/5
Clay 1/2 1/3 1/3 3 1 3 1/3 1/3 1/3 1/5
Silt 1/3 1/3 1/4 3 1/3 1 1/5 1/3 1/5 1/5
Erozivity 3 1/2 1/3 3 3 5 1 6 1/3 2
Soil depth 2 1/3 1/3 5 3 3 1/6 1 1/3 1/3
Vegetation 3 3 2 7 3 5 3 3 1 2
Organic matter 2 1/3 1/3 5 5 5 1/2 3 1/2 1

Table 3.Pairwise comparison matrix for minimum data set soil erosion risk.

Erodobility Vegetation Land use Sand Erosivity
Erodobility 1 1/5 1/5 2 1/5
Vegetation 5 1 2 5 3
Land use 5 1/2 1 3 2
Sand 1/2 1/5 1/3 1 1/3
Erosivity 5 1/3 1/2 3 1

The first five PCs explained 78.810% of the variance of the original data (Table 5). Sand had the highes
loading value was selected as reflect PC1, erodobility had had the highest loading value was selected as refls
PC2, vegetation, land use andgvity had the highest loading value for erosion reflect respectively PC3,
PC4, PC5. Rirwise comparisons were made, criteria weights with minimum data setobtained by following
the FAHP stepsThe highest value (0.407) was for vegetation criterion ofi@nosand use, erozivity sand

and erodobility value was respectively 0.270, 0.191, 0.066 and 0.066.

According to the minimum data set, the calculation was made to the soil erosioiGasikssian model of
ordinary kriging function was used to estimate or predict erosion risk at unsampled locations and thei
distribution maps were presented Figure 3 (B). While more than half of the study area was determined to b
high and very high for eram risk, 10.9% of the total area has been identified low for erosion risk (Table 4).

Table 4. Total and minimum data set area and ratio {@6)soil erosion risk

Total data set Minimum data set
Area (ha) Ratio (%) Area (ha) Ratio (%)
Low 94924 9,9 104812 10,9
Moderate 281342 29,4 307588 32,1
High 345012 36,0 367860 38,4
Very high 236622 24,7 177640 18,5
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Figure 3. Map of total data set for erosion risk (A), map of minimum data set for erosion risk (B).

Table 5Results of PCA for soil erosion risk in Samsun

Principal Component Factor
Analysis 1 2 3 4 5
Eigen value 1.88 1.70 1.49 1.24 1.14
Percent 38.13 15.45 14.54 23.34 11.36
Cumulative percent 28.13 45.58 58.13 69.47 78.81
Eigen vectors
Erodobility 0.024 0.785 0.005 0.475 -0.009
Slope 0.054 0.057 0.146 -0.059 0.103
Clay -0.021 0.495 0.075 -0.338 0.051
Sand -0.955 0.007 0.095 -0.164 -0.094
Land use 0.733 0.246 -0.518 0.906 0.063
Silt 0.486 -0.329 0.567 -0.089 0.013
Organic matter 0.121 0.007 0.483 -0.174 0.271
Soil depth 0.604 -0.135 0.158 0.035 -0.169
Vegetation -0.172 0.365 0.941 -0.045 0.671
Erosivity 0.051 -0.652 0.066 -0.109 -0.749

Underlined factor loadings are considered highly weighted.
Bold factor loadings selected as MDS.

4. Conclusions

In this study, it has been tried to determine total data set and minimum data set for erosion risk. The are:
where especially the vegetation cover is poor, and slope is high the areas where the agricultural areas and p
pasture have been identified a® thigh erosion riskMCDA technique is a powerful tool for resolving
complexalternative choosing problems.Also, using GIS techniques, which is considered as one ofthe advanc
technologies of today, allows obtaining, investigatingand/or analyzing, staritegge volume of data
andinformation in a short time, and producing different maps. The soil erosion spatial distribution can provide
local practitioners a basis for comprehensive management and sustainable land use in the study area.
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Land Degradation Trendsin Polandand Combatingits Negative Impact on the Food
Production

TWARDOWSKA 1.1, MISZCZAK E.' STEFANIAK S!
Abstract

Although landdesertification and erosion resulting from global warming and climate change, but also from
overpopulation or overconsumption in the EU to the greatest extent affects the Mediterranean region, som
other Member States in Central and Eastern Europe, ingliRbland, are vulnerable to land degradation.
According to Polish Central Statistical Office, in total area of the country (31268 thousand ha), agricultural
land in 2017 accounted for 60. 16 % (18810 thousand ha).Of this,in 2017 in relation to 20dr@aaalef
arable land, meadows and pastures by 64.5 thousand ha, and forest land by 202 thousand ha was repor
Agricultural land designated annually for ragricultural purposes, mostly residential, since 2000 has been
steadily growing, and in 2016 rd@ed 4425 ha, of this agricultural land elill quality class accounted for

43% and forest land for 10%. Current agricultural production of Poland is dominated by grain growth (73 %
of area), predominantly of wheat, rye and barley, and five other cedealsage crop yield is relatively low

(~3.1 T/ha) and variable, due to weak soils, low precipitation and unfavorable climatic conditions. The

scenarios of climate change in Poland during thel 2éntury (from 19711980 to 20742090) consider
increase of anualaverage temperature from 7.4 to 1806 number of days withhax>25°C from 27 to 52,

and thelongest dry period from 20 to 24 days. Therefore, a vital task for such prospects is to select cultivars
resistant to the heat waves and droughts andgr@ivn on the weak soil. For this, a pot experiment has been
conducted in triplicate on 14 barley cultivars during hot and dry late spring/summer season of 2018 (da

temperatures during vegetation were as high a&l&@ at night 535,°C) For the experimenalso the worst

VI class soil was used, in addition in two sets highly polluted with Cd (15.2 and 16.9 mg Cd/kg, DW). All
seeds were checked for germination showing.98% efficiency. The plants were fertilized entirely through
leaves. All cultivars shoed decreased growth of both roots and shoot, and weak development of ears and
grains. Nevertheless, among studied cultivars, four showd®846 survival in all repetitions, and the highest
number of ears and formed grains. These cultivars create goggepts for further adaptation to extremely
long droughts and heat waves, at relatively weak soil conditions. The study was performed wHRASEE
statute activity, project No.1820.

Keywords: Droughts, Lowclass soil, Resistant grain selection/adaptati

1DepartmentofNofpointContaminationofthe Environment, InstituteifEnvironmentalEngineeringofthe PolishAcade myof
Sciences,Zabrze,Polandna@ipis.zabrze.pl
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The Importance of Flood and Landslide Control Works in Upper Watershed Basins for
Land Degradation Neutrality (RIZE -IYIDERE Watershed Basin)

Ksmail BULUT
Abstract

Turkey is extremely susceptible to soil erosion occurrence, due to climatic circumstances, soil condition an
topography property. Therefore, soil conservation and watershed improvement works are needed to preve
land degradation.

Activities such as redating water flow to restore the natural balance are considered within the scope of erosior
control studies in the upper basins. It is aimed to mitigate or prevent the erosion and flood formation b
delaying or preventing the surface flow in these studiethis context, frequently occurring floods not only
cause landslides with coastal carvings and coastal shifts but also increase the severity and destruction of floc
in landslides in the Eastern Black Sea Region with a rugged topography. As a coosedulea deterioration

of natural balance and destruction of agricultural lands, loss of life and property is experienced together wit
the loss of soil. It is necessary to know the basin well to prevent these losses and reduce the losses. 1
existence bnatural resources in the basin and the determination of disturbance factors are evaluated togeth
with the results of all the basin components and their effects.

By using landslide inventory maps, it is estimated that there are landslides aret®@% 60gully and along

the creek in the East Black Sea as a result of topography and wrong land use, precipitation and human activiti
Consequently, it has guided the projects to be done in order to provide the natural balance for the balancing
land destuction.

In this study, investigated basiased flood and landslide control works are detailed for Eastern Black Sea
(Rize lyidere Basin).

Keywords: Landslide, Flood, Basin, Eastern Black Sea.
1. Introduction
1.1 Basin-Based Approach and the Importance of thdasin Management

Watershed Management should be provided or ensured by planning, projecting and implementing by using t
following methods; water, soil, flora and fauna with assessing human resources, establishing new resourc
establishing healthy relanships between natural resources and people, ensuring the sustainable use c
existing resources and ensuring sustainable use. In the Eastern Black Sea region, which has a rugc
topography, the floods that are frequently occurring in the East BladR&gan cause landslides with coastal

carvings and coastal shifts and increase the violence and destruction power of the landslides. The natu
balance deteriorates, and the agricultural lands are destroyed, and loss of life and property, as wedldas untes
land losses occur. In order to prevent these losses and reduce the losses, it is necessary to know the basin \
It is inevitable to determine the presence of natural resources in the basin and the determination of tt
disturbance factors and the t@as of all watershed components with each other and the consequences of
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their effects. A large mass of water, called the FLOOD, which contains a large amount of solid material fron

the side streams as a result of heavy rains or rapid melting of snawficgigtly downward movement or
movement of ground or rock masses is called LANDSLIDE.

1.2 State of the Landslide in Turkey

When the structures affected by natural disasters are considered in our country, the losses due to landslides
the second after thearthquakes with 27%. The reasons for the increase in damage caused by landslides a
the increasing concentration of the population by unconscious concentration in landslide sensitive area
changing climate conditions and unconscious destruction ot$ores

2. Methodology
2.1 Slide and Slope Mechanism
The forces effective on the slope, sliding forces (actuating forces) arslidatforces (Resisting forces) are

available. When the forces (water, weight) which facilitate sliding on the slopes exceed-8lgaritirces
(friction, cohesion), downwarthass movement occurs.

What is the Factor of Safety;

a = (wxcosa)/A
T=c¢+ axtand For GS
T =¢+[(wxcosa)/Axtan@
fr=rad Wy Factor of Safety (Gs, F): Ansliding Forces Sliding
X sin (a)
R=cxA+ (wxcosa)xtan 0 .;?P.“:")i{];:ff-m Forces
wxsina=cxA+ (\\‘ X LrJ.\'(l'! X l<'l|)ﬂL . - . .
_ W Wxoosia) Cohesion of the sail ¢, Internal friction angle
wxsina+ v=cxA+(wxcosa—u)xtan@ ormal bi ,5;.-

Figure 1. Slide and Slope Mechanism

The factors of slide and slope mechanism (Figurel); structural measures (Ground Nails, etc.), to put a load
the heel (retaining wall, pile, etc.), load on head of slope, gravity and slope gngiendwater and
precipitation, pore water pressures, streams and marine erosion, seismic activity, carving the heel, she
strength of material decreases over time, it can cause instability on the ground because of degradation &
vegetation change.

2.2 Types of Landslide and Classification
According to Varnes (1978) landslide classification (Figure 2), landslide was classified with morphology

(shape and / or geometry of slope), how the movement occurs (mechanism), speed of movement, and type
material
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COMPLEX Combination of two or more principal types of movement

Figure 2. The classification system proposed by Varnes (1978) is taken into consideration as
theclassification

2.3 Indicators of Slope Instability

The main signs of the movements in the slopes or natural slopes on the terrain and in the affeccteddsy these
movements are as follows. The following slope instability indicators are cracks and splits in buildings and walls
jamming in doors and windows, pipe etc. breaks in the shallow substructure and leaks from the ponds, bending
trees anddnces, stress cracks, rough topography (undulation), water leaks from slope heel.

2.4 General Factors of Landslides on Slopes

The general factors of landslides were analyzed in two parts (Gokceoglu and Ercanoglu, 2001). The first pe
is prepare factorske geology, topographic, environment, vegetation, using land, slope. The second part is
initiator factors, which are called earthquake, rain and people (Gokceoglu and Ercanoglu, 2001).

2.4.1 Factorscausing hndslide: The behavior of each material withessdeformation behavior and water
varies. The type of material in a slope is directly related to the type of instability that may occur in that slope
Different lithology has different degree of sensitivity to potential shift or final renewal.

2.4.2 Geolgy-lithology: If the slope is composed of weak rocks such as material or pyroclastic rocks, these
may be potential landslide areas (Figuiie(d)). The slopes made of solid rocks such as sandstone, granite and
limestone are more stable in terms of larttsliHigh degradation in rocks, clays, serpentinization, etc. High
rate of fracture and crack systems in rocks is a preparatory factor.

2.4.3 Climate:Has a significant impact on the landslide due to both precipitation and vegetation.

2.4.4 Water (underground and surface waters, heavy rain)Reduces friction force on the ground. Reduces
cohesion and internal friction angle. It facilitates sliding of the slope material. Increased groundwater flow,
leakage and increase in flow rates of the source water caylsepiessurepore water pressure and soil
instability

2.4.5 Vegetation:It has positive and negative effects; Prevents slope erosion, increases stability agains
shallow landslides. Soil water balance is especially important in forest areas. This imp@tamierstood by

the start of landslides after the forest has been cut. The fact that the plant cover creates additional weight &
the water flows through the slope and through the roots negatively affects the slope stability.
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2.4.6 Human activities and / oimproper land use: Excavation of the slope or heel, road excavation, house
excavation, mining excavations (excavations without precautions tdkead)on the hillside or on the top,
lowering the pond water levaleforestation, incorrect agricultural activiti@stificial vibration, water leaks
from use, landslide sensitive areas to be opened, the necessary measures to be taken.

3. Results and Conclusion

The basin of Rize lyidere is a very difficult basin duetsdapographic structure. Since the general basin area
is very large (30162.92 Ha), landslide inventory maps are taken into consideration and the parts where tl
terrain damage is intense is given priority. Erosion and landslides have also been obseineethelwork

from the construction of HES and Highways. Besid&®, people died because of the disaster of flood and
landslide in Rize between 1973 and 2010.In addition, the presence of too many tea areas, the wrong locati
of the site triggers the pr@m of drainage in the basin, disrupts the natural structure.With this project,
transverse facilities have been proposed in areas suitable for working in the upper basin and thus it is aimed
contribute to the reduction of the damages of possible flanddandslides.

Land surveys were carried out by CEM and OGM officials in the study basin and the planned activities were decidk
together. In addition, DSI and AFAD provincial directorates were also informed about the studies. Land survey
were started &fm relevant institutions by obtaining data on the basin. The following statuses of Rize lyidere;

Property StatusThe points where the creeks and trenches to be implemented in the project basin are mainl
composed of forests, agricultural lands and trgatamds. Tea areas are considered as agricultural areas
because of intensive tea production in the basin (Figure 4).

Surface Flow statug:he highest monthly surface flow value is 155 mm in February. The total annual surface
flow value is 1120 mm. This value is more than 70% of Turkey's total annual rainfall.

Hydrology StatusTher e are 2 main str eams ieneandiKakarsléera(Bigureb a
3). lyidere connect to downstream of Kalkandere. Apart from these streams, there are many big and sm:
rivers (Figure 5 (a)). However, due to the topographic structure of the study basin, these streams can reac
the Black Seaitectly without connecting to one another. Although the flow of these streams during the year
is not very high, sudden and irregular precipitation causes floods and floods (Wild stream).

@ ®)

Figure 3. (a)Hydrology Map for Rize lyidere angh) the inventory of landslide and drainage network
(Landslide Inventory Map: 87% of 315 landslides are surface and shallow landslides)
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Figure 4. (a)Geology and landslide map (315 landslide volcanic sediment (volcano sedimentary rock)
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Figure 5. (a) Drainage Network MafProximity to the drainage network;0-5 m: 29.8417, 50 00 m:
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1.269841) andb) the Example photographscanstruction phase;Wwhen flood occurs, andwhen the
intensity of the flood decreases.

After the all analysis and studies, very high concentrations of rain can cause a high surface flow in less than an hc
This generally results in soil saturation, aquifer development and rapid rise in ground water level. Temporaril
formed aquifers and high porewater pressure reduce the resistance of the soil, which causes slippage. Likewise,
rain that lasts for a few gla at low intensity, raises the groundwater level and causes the soil's resistance to fall
The geological and geomorphological structure of Rize and its region, land use and climate characteristi
(especially precipitation) provide a suitable environnfentflood and landslide formation. By destroying the
vegetation with high soil protection ability; the possibility of landslides is increased as a result of bringing the
species with low soil protection ability to the field. A total of 315 landslides e identified, of which 83% are

in the agricultural area, 66.98% are in drainage lengths (up to 100 meters) and 55% are at a distance of up to
meters. The results of the analysis show that a large part of the landslides occurred in the agrieausdlere

the forests were destroyed and turned into agricultural fields, however, as a result of heel abrasions and fic
carvings, a high proportion of shallow and surface landslides occurred at the distances close to the roads and stre:
Landslide mventory maps have been guiding in the flood and landslide control project to prevent the deterioratio
of the natural balance or to restore the deteriorated balance (Decision Support). It is expected that 66.98% of
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landslides identified in the basinllminimize the effects of the transverse structures made in the side streams,
dunes and trenches before they become catastrophic.
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Investigating the Multi Efficiency of the LDN Concept in Mediterranean
Watersheds, Lebanon as a Case Study

Mario J. AL SAYAH *?2, Chadi ABDALLAH !, Michel KHOURI 2, Rachid NEDJAI 3, Talal DARWISH?!

Abstract

This study aims to implement LDN through a simple data requirement methodology obtained by a compilatior
of several existing methods on two different settings in Lebanon: the agricultural Awali watershed and the Nah
Ibrahim watershed characterized bytycal unequal Mediterranean watershed land occupation distribution.
By i mplementation of LDN to the Awali, an insig
When applied to the Nahr Ibrahim basin, LDN was tested as a tool for sustginestoration through
alternative LDN based land planning scenario. By combining land use dynamics tracked from remote sensing
t he USDAOGs | and capability classification and s
Onceappleddbsed on its response hierarchy, in terms
the Awaliwas reduced to 2 %. The proposed LDN scenario for Nahr Ibrahim further served as an input to re
establish an LDN based sustainability map for compansitim those reflecting current conditions. The
previous 66.2 to 33.8% of naustainable versus sustainable distribution in the basin was reversed to 35.6 to
64.4% respectively thus highlighting the importance of LDN as a land reclamation tool and &sctokdgr
sustainable development in the Mediterranean.

Keywords: Land Degradation Neutrality, Mediterranean, Lebanon, Land use planning
1. Introduction

Lebanon, as a Mediterranean country is particularly affected by the loss of healthiBlamdheir et al.,

2008) Nearly onefourth of its territory suffers from desertification, more than half of its lands are
degraded(Darwish et al., 20123nd soil erosion has been progressing at unprecedentg@dbat@iah et

al., 2018) To cope with the problem, integration of the United Nations Conventio€admbat
Desertification (UNCCD) Land Degradation Neutrality (LDN) concept is of crucial importaaspite
LDNO s wi despread acceptance, i ntegration i nt
implementation is still contested due to several nsugtile interdependent underlying reasons. A
breakdown of LDN application constraints first shows general challenges resulting from fundamental gaps
such as determining land degradation (LD) extent particularly in heterogeneous landscapes with comple:
orography such as those of the Mediterranean region. Furthermore, technical and operational challenge
arising from sitespecificity and study area particularities have complicated the task of unified guidelines
or methods for a global LDN approach thus raidimg need for a tailored site specific application based

on adapted specific indicators reflecting local LD. For that purpose, this paper examines the multi
efficiency of LDN on two Lebanese telsasins as representative of the typical Mediterranean \hatks's
through a proposed simple data requirement methodology. The hypothesis of LDN concept multi
efficiency will be tested by revealing LDN use potential to neutralize degradation and to restore

INational Council for Scientific Research, Remote Sensing Center, Beirut, Lebemadi@cnrs.edu.|ktlldarwish@gmail.com,
mario_sayah94@hotmail.com
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sustainability in the concerned areas by alternative scetesting as a tool for fully comprehensive land
use planning based on LDNO6s response hierarchy.

2. Methodology
2.1 Study areas description

The Awali and Nahr | brahim watersheds collectiwv
as thetestsites for LDN implementation given their importance at the national scale, their representitavity as
an agricultural watershed (Awali) and a seraiural mountainous watershed characterized by significant
landslides and erosion risks (Nahr Ibrahinmg due to their significant LD state.

2.2 Materials and methods

Data inputs consist of a DEM layer provided by the CNR& 10 m resolution, soil maps for the soil
map of Lebanon 1:50 0q@arwish et al., 2006and LU/LC maps established from-eareen digitizing
of multispectral satellite imagery with different resolutions and acquisitiors.date

2.2.1 Implementation of the LDN concept by establishment of sigpecific LDN indicators Land

cover change

Multispectral time series satellite imagerywere used to establishthe LU/LC for baseline comparison with
reference years. For the Awalibasin ylear 1998 was set as baseline while for Nahr Ibrahim the year 2005
served as reference based on satellite imagery availability.

Land Capability Classification and sustainability distribution for LD mapping

Land capability classification (LCC) was undertake reveal the productive capacity of the study areas.
This step was performed since the soilds suita
and reveals the nature and type of current mismanagements resulting from inadequate cosgpecith

to the soil 6s (A Sayahwetadl., 201€5or chatpparposet the adapted LOTSDA
1961Yrom Al Sayah et al., (2019) was used to classify soils of the study areas into a total of 5 groups,
where classes | to IV represent arable lands in decreasing rank of productivithassV represents the
USDAGsSs groups V t-arabl¥ laridd. Byumedsecting thehL&/LGhamch LCC layers, the
adequacy or neadequacy of the already present LU/LC distribution over the different land capability
groups was revealed in turnadling the categorization into sustainable and-sostainable development
zones. LDwas determined by the sum of+3ostainable development areas while the sum of sustainable
development areas represent the land gains i.e areas needed to counterbaamnddabs

Soil organic C

A soil organic C (SOC) inventory was built for both watersheds Obtained SOC maps for each basin were
then in turnintersected with LU/LC maps in order to determine SOC changes as the 3rd indicator for the
Awali and Nahr Ibrahinbasins.

3. Results and Conclusion
3.1 LU/LC change

Figurel presents LU/LC trends in the study basins at a simplified scale with respect to the defined areas
As observed increases in urban areas and declines of vegetated cover is observed in bothsstudy area
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LU/LC change in the Awali Basin (1998-2016)
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Figure 1. LU/LC change of the Awali basin

3.1.2. Sustainability distribution

LU/LC maps intersected with the land capability classification layer revealed sustainability distribution
based on the adequacy or reatequacy of soil cover with respéactits productive capacity (Figure 2).

Status of sustainability
86 Noo sustanable
24 Sustanable

D Nade Rrahm Basin

[ awas Basn

[ ] Levanese Adscistrative Bosders
Figure 2. Sustainability distribution of the study areas

Based on computation of sustainable vs non su
observed in the Awali in contrast to the 66% observed iNdig |brahim basin.
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3.1.3. Soil organic C change

SOC maps for both watersheds were crossed with their respective LU/LC transitions in order to quantify
areas of SOC loss, these are naturally attributed to areas of natural cover regression and f@vaezcgg
by the presence of unsuitable LU/LC cover above areas of significant SOC.

a. Application of the LDN concept for land reclamation and promoting sustainability

Given the importance of land use planning in the implementation of LDN and based on thseespo
strategy of the concept, two alternative LU/LC scenarios were proposed. The basis behind LU/LC planning
was oriented from the consideration of the LCC. With respect to LDN targets, conversion of classes I, Il
and Il to agricultural classes respondsroreasing and or maintaining land productivity, conversion of
classes IV and V towards grasslands and forestry replenishes SOC stocks (where possible by considerir
slopes), while consideration of classes IV and V for urban expansion (where possile¥ ensalanced
tradeoff between meeting populations needs and safeguarding natural resources. As a result, LD in th
Awali watershed was reversed from 36 to 2%. The alternative LDN LU/LC scenario for Nahr Ibrahim was
intersected again with the LCC modielreveal changes of sustainability distribution from 66.2 and 33.8%

of nonsustainable vs sustainable distribution to 35.6 and 64.4% respectively highlighting the importance
of LDN not only as a land reclamation but also as a decision making tool foplEmuing to anticipate

LD, prevent where still possible and reverse its trends to combat desertification.
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Quantities of Organic Carbon According to the Land Use Class in Different
Ecol ogical Zones of Turkeyos

Me hmet K'EAyBUEBZBAHC E?, Billent SONMEZ?
Abstract

The amount of soil organic carbon varies according to land use classes and different ecological zone
(ecozones) in the areas which are responsible for our Ministry within the scope of National Greenhous
Gas Emision Inventory Business Planincluding the Land use, Land use change and Forestry sectors.In th
context, Soil Organic Carbon Map of Turkey is prepared to determine the amount of organic carbon in th:
soils. The data used for this map were obtained frod8 £bordinated soil samples collected for the
ACreation of Geographical Dat abase of Some Pro
Projecto by regression kriging met hod. This ob
superposed. Then, ing the CORNEL2, pasture, forest and agricultural areas within each ecological zone
were determined and the soil organic carbon values in polygons showing each land use class were calcula
as ton/ha.

Keywords: Tur keyodés Soil s, s cegréssion krigirgndigital sail smappimgnecolo§oalC ,
zones

1. Introduction

Turkey, due to take place in the Mediterranean Belt where in the process of climate change is one of tt
sensitive zone is threatened by the effects of climate change signific2athon emissions from soil are
directly related to climate change and have an important relationship with soil organic carbon pool. Climatt
is one of the factors affecting the quantity and quality of soil organic matter. Therefore, carbon emission:
occurat different rates under different interactions in soils.Annual precipitation and evaporation amount,
atmospheric vapor pressure, day and night temperature difference,temperature difference betwet
seasons,the quantity and quality of the radiation fromaswhdrought index are important factors that
influence on the amount of organic matter in the region, the amount of organic matter that is added to tr
soil, the rate of oxidation of organic matter and consequently the amount and properties of TOC.Knowing
the organic carbon content of our soils will be able to provide important base information about soil fertility
and adaptation to climate change.The transition from natural ecosystems to agriculture has led to tt
impoverishment of soil organic carbon ¢éds by decreasing the amount of plant roots and residues. This
improves the dissolution when the soil is tillaged and erosion occurs. Therefore, some factors, such ¢
existing soil management strategies, traditional soil use methods, climatic contrads@tapographic
differences, affect the potential ground carbon sample exchange in the environment.Achieving carbo
storage capacity of soils will improve the soil's productivity and resistance to erosion, and will also allow
to recover of soil which hast its agricultural value as a result of erosion.By preventing erosion, the
amount of sediment transported to rivers will decrease and the quality of water will increase. The need fc
sustainable land and land management to be handled according tsdaatisoils for carbon storage in

soil.

lToprak G¢bre ve Su éKanyan aEknlsatri & ¢Mesr kMegzd ¢Arl aghte
Tar eéms al Arakt ér mal ar ve Politikal ar Genel Mederl ¢ ¢
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2. Methodology
2.1 Soil sampling andAnalyses

Soil Sampling strategy was established by interpreting spatially explicit a number of characteristics togethe
such as soil properties, land use, land use capatidiéges, poorly drained alluvial soils with high water table,
geothermal sites etc. using different base maps such as CORINE land use, geological maps, digital elevat
models, 1/25 000 scale digital soil maps and Turkey's current road map where td faptiroal collecting
routes. The soil sample data set is systematically collected taking into account the topographic, geological a
agricultural characteristics of soils representing the whole country and contains 7742 soil saggptas)(
totalppvi ded frominDevel opment of a Geographical Da
Content of Turkey Project 0-30lcenrdeep swibsanspleso The doilvooganio e r
carbon content of these soil samples was analyzéd iRGSMAE solil laboratory system. In order to obtain an
appropriate and harmonious da& across the country, chemical and physical analytical methods have been
compatible with ISO standards (or equivalents) were apllied to samples in laboratoriesstitttion (Soil
Quality and Productivity Analysis Laboratory and Irrigation, Soil Physics and Salinity Laboratory) where TS
EN ISO/IEC 17025: 2012 standards compatible. To obtain the geographic database of soil samples, analyti
results were processadd controlled in the instutition GIS laboratory.

2.2 Auxiliary Dataset

In this study, in order to emphasize the important formations of soil organic carbon, 1 / 500 000 scal
geological map of Turkey is divided into eight classes as metamorphic roe&sugrocks, limestones,
sedimentary rocks, alluvial deposits, ophiolitic rocks, plutonic rocks and other rocks.CORINE Land Cover
(CLC) was used to classify main land use types. Hory CLC classes were divided into seven new
groups: urbanized, agricultal, forest / natural areas, arenosol, bare rocks / open areas / glaciers, wetland:
and water bodies. Hydrated lime, clay and sand contents of soil samples were normalized and interpolatic
with Normal Kriging interpolation method to be used as baseitl@&8M.Climatic data sets (precipitation

and temperature) covering the daily meteorological data derived from 265 meteorological stations wer
interpolated using ANUSPLINE method (Jarvis and Stuart, 2001). The annual minimum, maximum and
average temperateirand total rainfall values for each meteorological station were calculated from the 23
year daily data records between 1975 to 2002. Drought index was calculated from two climate parametel
Annual average of total annual precipitation and evapotranspirddrought index was calculated from

two climate parameters; Annual average of total annual precipitation and evapotranspiration. The minimun
maximum and average data of NDVI vegetation indiceswere used to estimate soil organic carbon.

2.3 Data Preparation and Processing

All input data were prepared before executing geostatistical analysis; all input data were prepared usir
transformations for compliant projection and coordinate system and were resampled to the same resoluti
(50 m) for ensuring compédie data structure. All covariates were normalized before executing the model.
Most of the continuous covariates (slope, temperature, precipitation, etc.) were normalized by using Z
score normalization technique. To reduce categorical information anchplogtance of a given variable,

the number of classes was kept between 7 and 8. Categorical variables were normalized by reclassificati
of the selected main classes and then transfer of these classes to new layers. Reclassification resultec
binary datg0 and 1 class) for each layer.

2.4 Digital Soil Mapping

Digital soil mapping (DSM) is an approach to find out relations between known soil data and environmenta
parameters to produce soil maps. Regression kriging (RK) method as one of the widely used geostatistic
techniques has been used for producing dfsoperty maps (Odeh et al., 1995; McBratney et al. 2000).
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RK is a hybrid method that combines either a simple or a mulin@er regression model with ordinary,

or simple, kriging of the regression residuals.Multiple linear Regres§igmg geostatidcal technique

was applied to estimate regression coefficients, calculate residuals and determine significant predictors f
soil assessing and producing a continuous covers for soil organic carbon modelling in Turkey scale. Afte
deriving significant prdictors, regression model can be determined to predict target variable (soil organic
carbon) with the help of those estimated regression coefficients. Residuals are interpolated by ordinat
kriging technique. For final output, regression model of the gt predictors and interpolated residuals
were summed up.Digital Organic Carbon map was created by using regression jacking model.Soil Organ
Carbon Map of Turkey are shown in Figure 1.

Figure 1. Soil Organic Carbon Map of Turkey (Aksoy, 2014)

The geostatistical analysis using regression kriging method has been performed to determine spati
variability of soil organic carbon content in Turkey. illustrates the regression coefficient, standard error
(0,439) of regression (R2=0,324), and Root Meana®g Error (RMSE)(0,422) of regression kriging
method. Table 2 demonstrates the regression equation and subsidiary parameters used to calculate
organic carbon. Statistically significant predictors of the models that were best explained by these
covarates were determined in the Table 1 for soil organic carbon. Semivariograms of the residuals and C
Q Plots for soil organic carbon are shown in Figure2.

Table 1 and Figure 2.Regression equations for calculations of soil organic carbon (Aksoy, 2014) and
Semivariogram of the residuals and@Plot for soil organic carbon (Aksoy, 2014)

Soil Organic Carbon = Soil organi carbon residuals
(1.075 +(0.022 *"nkirec™) (0.136*"nkum")
- (0092* "nk”")"' (0162 *"netO")+ (0175 " Sncaried e
*'nkuraklik")+(0.119 *'nndviave")+ 184 il
(0.941*'nmintemp™)+ (0.594 19
"nmaxtemp")(1.778*'navtemp™ (0.108* e i '

¥ ;

"navprec”) + (0.011* "ncti")+ (0.026] i ik
"nslope")- (0.101*"cor5")- (0.083* "cor3") N T FRITRY

- (0.145 *"cor2")- (0.061*"ge05")- (0.084* LS TTRDIMULE DS IS
"geo4")- (0.052* "geo2")-(0.062* "geol") U 30100 TR0 20 I NE e
- (0.218 *"Lpe")) whod ¢ Bimed phemed  Dsmee hI0° T

The amount of soil organic carbon varies according to land use classes and different ecological zon
(ecozones) in the areas which are responsible for our Ministry within the scope of National Greenhous
Gas Emission Inventory Business Plan includinglthed use, Land use change and Forestry sectors. In
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this context, Soil Organic Carbon Map of Turkey is prepared to determine the amount of organic carbon i
the soils. 8 different ecological zones have been identified in our country (Pamukcu et al., 2014).

Ecological zones with soil organic carbon maps
Productivity and Soil Organic Carbon Content o
12, pasture, forest and agricultural areas withicheecological zone were determined and the soil organic
carbon values in polygons showing each land use class were calculated as ton/ha.

3. Results

The result of this study, according to the different land use classes in different ecological zorlesytsf Jaif
organic carbon content (SOC) budget (Table 4) was determined and map was created (Figure 5).

Tablo 4. Soil Organic Carbon Budgets of Different Land Use Areas According to Different Ecological Zones

Corine 2012 Ecozones SOC (tons/ha)
Mediterranean Mountain Belt 42.26
Mediterranean Coastal Belt Leafy and Conifer Forest 33.99
Eastern Anatolia Step 43.19

Grasslands | Eastern Anatolian Leafy Forest Belt 37.17
Euxine- Colchic Leafy Forest 44.69

Central Anatolia Step 36.37

Inner Aegean Leadnd Coniferous Forest 38.28

Northern Anatolian Leaf, Coniferous and Mixed Forest 49.11
Mediterranean Mountain Belt 51.53
Mediterranean Coastal Belt Leafy and Conifer Forest 46.08

Eastern Anatolia Step 48.41

Forest Eastern Anatolian Leaflyorest Belt 45.14
Areas Euxine- Colchic Leafy Forest 51.9
Central Anatolia Step 49.92

Inner Aegean Leaf and Coniferous Forest 50.88

Northern Anatolian Leaf, Coniferous and Mixed Forest 55.05
Mediterranean Mountain Belt 40.22
Mediterranean Coastal Belt Leafy and Conifer Forest 29.62

Eastern Anatolia Step 38.9
Agricultural | Eastern Anatolian Leafy Forest Belt 30.44
Areas Euxine- Colchic Leafy Forest 38.68
Central Anatolia Step 32.14

Inner Aegean Leaf and Coniferous Forest 30.99

Northern Anatolian Leaf, Coniferous and Mixed Forest 34.29
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It was determined that the amount of soil organic carbon in the pastures of different ecozones ranged fro
33,99 tons/ha to 49,11 tons/ha and the averages were 40,63 tons/haddtemasned that the amount of

soil organic carbon in the pasture areas was the highest in Euxive Colchic Leaf Forest Ecozone and tl
least in the Mediterranean Coastal Zone Leaf and Conifer Forest Ecozone.It was determined that the amot
of soil organic arbon in agricultural areas in different ecozones ranged from 29.62 tons/ha to 40.22 tons/h:
and the averages were 34.41 tons/ha. It has been determined that the amount of soil organic carbon
agricultural areas is the highest in Mediterranean Mountait Bcozone and the least is in the
Mediterranean Coastal Zone of Leaved and Conifer Forest Ecozone.The result of this study, an auxiliar
dataset and a soil map was created for future climate change, greenhouse gases and sustainable |
management resedr activities. The outcomes of this study will guide the decisiakers and save time

and resources in national and international studies.

Figure 5. Soil Organic Carbon Budget Map According to Different Ecozons and Different Land Uses of
Turkey
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The Role of Pressurized Irrigation Systems in Sustainable Use of Land and Soil Resources

Me hmet UJ ur %Y | AHDneRt 2MyBURFANRAP 3
Abstract

Nowadays, as a result of reaching the final limit of the lands to be opened to agriculture, priorgwis giv
to the studies on increasing the vield from the unit area instead of areal extent. Irrigation is one of the mo
important inputs to increase agricultural yield.

It is a fact that land degradation (water erosion, fertilization of the upper part oiltsaergéace flow, drainage,
salinity, etc.) occurs in irrigation areas where water use efficiency is low.

Especially, when salt water is applied or there is an-okigation condition, a salty water table layer is
formed and this layer rises, thereby, causing the soil to become salty.

For the Reason of reduced water resources, global warming and clinmate, célmplication of methods that use
irrigation water effectively in agriculture has become inevitable for sustainable use of soil and water resource

The use of pressurized irrigation systems is very important in terms of the sustainability of saikesebgu
eliminating the negative effects such as soil losses (erosion), surface flow and washing of plant nutrients whi
occur in surface irrigation methods. In addition, pressurized irrigation systems are more suitable for irrigatiol
on slopes.

Accordina to the publications of FAO (United Nations Food and Aariculture Organization), in many
countries located in arid and seartctic zones, there has been successful transition from traditional open
channel irrigation system to pressurized closed systems.

Turkey's land in the context of Land Use Capability Classification, 34.1 % (26.506.765) is suitable for
cultivation of processed aaricultureand lelna ved pl ant s. The irriagation
was put into operation, is 3.185.842 ha as@if72 In other words, 12% of agricultural land is irrigated. In
irrigation areas, irrigation rate and irrigation efficiency are 65,8 % and 47,5 % respectively. Increasing
irrigation rate and irrigation efficiency are of areat importance for optimum ussl@nd water resources.

In the current situation, the use of tools and techniques that provide efficient water use in agriculture ha
become one of the priority targets of our country.

Since 2003, General Directorate of State Hydraulic Works (DSI) igesdshs policy from open system to

the construction of closed system irrigation network in order to enable irrigation in sloping land and preven
hiah water losses. Before 2003 while the proportion of closed (pipe) system as per irrigation network are
was 6% reached 25% in 2017. It is aimed at soaring this ratio by 48 % by 2023.

Keywords: Land and soil resources, Sustainability, Pressurized Irrigation Systems

1General Directorate of State Hydraulic Works, Department of Operation and Maintenance, Ankarapwyidirim@dsi.gov.tr
°General Directorate of State Hydraulic Works, Department of Operation and Maintenance, Ankara, Turkey. aseren@dsi.gov.tr
3General Directorate of State Hydraulic Works, Department of Operation and Maintenance, Ankara aiunkey@ dsi.gov.tr
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The Role of SoitPlant Interactions in Degraded Grassland Ecosystems

Melda DOLARSLAN 1, Ebru GULZ, Sema CA ME | SwhTakN S¥ Z SDOJRU
Abstract

In the desertification process, splant relations aremportant. When we consider the change inthe
herbaceous taxa in the grassland areas within a vegetation period, it is important to considerwhen ti
determination of the effects of desertification in the pasture areas will be determined inthe most accurat
way. Plants cover are used to determine the risk of desertification such asMediterranean Land Use a
Desertification (MEDALUS) and Desertification Indicator System forMediterranean Europe (DIS4AME). In
this study, the interaction between soil and plantattaristics and desertification were investigated in the
grassland areas of Kavra village ofc¢ankéré pro
and gypsum rocks. In thestudy area, the sampling of plant sampling and plant cover was makjwifr

to the end ofSeptember in the vegetation period of 2017. The soil sampling was done in September, the e
ofthe vegetation period. In order to determine the physical and chemical properties (soil, pH,electrica
conductivity (EC), lime content (C&®), volume weight (HA) and soil organic mattercontent (TOM) of

the study area soils, soil sampling was performed fre8@ 6m depth. Thedesertification survey form was
filled in order to determine the desertification risk at each pointwhere soil and gaeniling was
performed. In order to determine the desertification risk, theforms and algorithms in DIS4AME system for
grassland areas were used. Following the calculationsusing the DISAME model, the risk of desertificatio
in the study area is classified the medium riskwith 4.91 and the highest risk with 6.49 and it is in the
critical and fragile sensitivity class. Therelationship between plant cover values, soil properties anc
desertification risk investigated withcorrelation analysis. The relationbbtveen plant cover and
desertification risk measured forJune and July, and a moderately strong relationship was determined at t
level of significance of0,01 for June (r=0.47, P<0.01) and a moderately strong relationship at the
significance level of @5for July (r=0.351, P<0.05) was determined. In this context, taking into account
the plant coverwhich has a significant impact on desertification, it is thought that sampling in desertificatior
willbe more appropriate in June and July.

Keywords: Degraded and, Gr assl and, Desertification, ¢an

IFaculty of Science, ¢ ankér éenMd@karatekiniedu.truni ver si ty, ¢cankéreée, Tur
Facul ty of Forestry, ¢ank érebrk@karatekirkddu.tr, Bamacameicetinhotmail.eomk ér €, Tu
SFaculty of AgriculturaAnkara University, Ankara, Turkepk@ agri.ankara.edu.tr;
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The Role of Biochar on Land Degradation Neutrality and Sustainable Land
Management

Muhittin Onur AKCA *, Ayten NAMLI 2
Abstract

As it is known, the organic matters are one of the most important components of agricultural soil for the
purposes of sustainable use of soil and reducing all problems that take place regarding land degradatic
neutrality. The physidachemical and biological properties of the soils, which are affected by lack of
organic matters, get worse gradually and these mismanaged soil face desertification problems. Being ab
to overcome the already existing problems may only be possible thmocrgasing the level of organic
matters of the soils. One of the most important indicators regarding land degradation neutrality has bee
regarded as "soil carbon stocks." As the soil is the largest land carbon stock and its already existing amou
changs alongside with the land management plans, various applications have been developed for th
purpose of retaining carbon in the soils for the long term and minimizing the impacts of land degradation.
The most out standing of hhahosapplpptacaomowdhi ¢l
pyrolysis of organic materials and which is rich in organic carbon. It is known that not only organic
materials are added to the soil through the biochar applications, but also the land ecosystem fertility als
increases through reduction of global warming by means of applying carbon to the soil persistently, wast:
management, soil quality and health. The use of
soil, which has been degraded over thargedue to wrong applications, through sustainable land
management planning abeéingan application which is consistent with the targets of sustainable
development. Thus, the use of biochar materials in agricultural soil is inevitable allowing improe¢ment
the deteriorating land conditions and sustainable combat against desertification.

Keywords: Land Degradation Neutrality, Sustainable Land Management, Biochar, Soil Organic Carbon
1. Introduction

Land degradation refers to the reduction or loss of thedpicdl or economic productivity and complexity

of land (UNCCD 2016a). The Intergovernmental ScielRoécy Platform on Biodiversity and Ecosystem
Services (IPBES) recently provided a comprehensive assessment of land degradation, declaring it to be
Opesrivvae and systematic phenomenondé that d6occur !
Consequent |l vy, |l and degradationds i mpact upon
agricultural land (UNCCD 2017b), and land degradation negigtimpacts the welbeing of at least 3.2

billion people globally (IPBES 2018). Land degradation may also increase food insecurity, by reducing
production and increasing uncertainty, thereby leading to higher food prices (Davies 2016).

World population pojected to reach 9.1 billion, 34 % higher than today at 2050 with the high rate growth
is in developing countries such as Africa and Asia (Cohen 2002; Bruinsma 2011). To produce the
increasing food demand, a considerable land area should be reserveshe/hést arable land areas is
limited, at high risk for conversion, have unchangeable ecological functions, and have limited access.

Biochar may prove a key and accessible input for agriculture, it could help rehabilitate degraded land, an
play a majorrole in sequestering atmospheric carbon dioxide. The UN Convention to Combat

1Ankara University Faculty of Agriculture Department of Soil Science and Plant NutritiorAnkara, Turkey. moakca@ankara.edu.tr
2Ankara University Faculty of Agriculture Department of Soil Science and Plant Nutrition, Ankara, Turkegmli@ankara.edu.tr
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Desertification has been promoting biochar for countering land degradation and many other bodies hav
enthusiastically backed its use.

2. Soil Organic Carbon

Soil organic C (SOC) pies a key role in maintaining soil functions and quality, supporting the productivity

of agroecosystems (Lal 2010). Although soils (to a depth of 1 m) contain almost 50% of the terrestrial C
pool, previous research has reported that land use changes aaml detivities have reduced C stocks by
~133 Pg C in agricultural lands (Sanderman et al., 2017).

The atmospheric C levels are increasing by about 4.1 Gt/yr, with 7.2 Gt/yr being put into the atmosphere
by fossil fuel combustion and cement production, addz/yr being removed from the atmosphere by the
ocean (2.2 Gtlyr) and terrestrial processes (0.9 Gt/yr) (Amonette et al., 2@ffiiGultural farming
practices during the past 150 years have resulted in a global loss of 78 gigatons of SOC, accounting fc
66% of historic C storage; causes for SOC loss include clearing of native vegetation, cultivation of soils
for annual cropping, and removal of crop residues for alternative uses (Lal 2004, 2009, 2010).The capacit
for C storage in biochaamended soils lsabeen predicted to be up to 130 Pg over a century at a global
level, a capacity based on the sustainable production of biochar and application rates of at least 50 Mg
ha'! (Woolf et al., 2010).

Application of biochar may further enhance soilcarbondtos t hr ough fAnegative p
derived carbon is stabilized through sorption of labile C on biochar, and formation of biwghao

mineral complexes (Keith et al., 2011; Weng et al., 2015). Conversely, turnover of native soil carbon may
increase (Apositive primingo) due to enhanced s
in biochar, but this effect is small and shiived compared to the stabilization of biochar carbon and
negative priming effects in the loigrm (Shgh and Cowie, 2014). Negative priming has been observed
particularly in claydominated soils (Weng et al., 2015; Whitman et al., 2015).

3. The Properties of Biochar

Lehmann and Joseph (2009) define biochar as the caiddomproduct when biomass, such as @0
manure or leaves, is heated in a closed container with little or no available air. In more technical terms
biochar is produced by smlled thermal decomposition of organic material with limited supply of oxygen,
and at relatively low temperatures (OAT) (Stockmann 2011).

Thephysicochemical propertieand yield ofbiocharis mainly controlled by théeedstockspecies and
thermochemical conditions (Tang et al., 2013; Ahmad et al., Z0elhiochar physicochemical properties
can cause changes in the soil nutrient anda@ahility, and provide physical protection to microorganisms
against predators and desiccation; this may alter the microbial diversity and taxonomy of the soil (Lehmar
et al., 201150me important properties of biochar are surface area and porosityty demsthanical
strength, elemental or nutrient content, pH, CEGdying the physicochemical characteristics of biochar
is ofgreat importancéor its application. Taking the utilization of biochar in s@imediatioras an
example, théulk densityof biochar is anmportant factoimpacting the gas exchange and pore size
distribution of soil (Schjgnning et al. 201d9rosity determining the watdnolding capacity and the
surface area of soilunctional groupsaffecting thecation exchange capaciynd the nutrient retention
ability of soil (Liang et al., 2006}ptal dissolved soligsdetermining the amounts of mobile charged ions
travelingbetween the soil and plants; and pH, impacting the mobility of ionsneerdbial acivity in the

soil (Mayer et al., 2014).
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The use of biochar as a carbon sequester assumes that stable carbon in biochar produced from biomass
persist in soil for hundreds or even thousands of years Biochar stability or biochar's resistance to biotic an
abiotic degradations in soil can be used for the description of the carbon sequestration potential of a bioche

4. The Role of Biochar on Land Degradation and Sustainable Land Management

Land degradation exacerbated by population growth, climate chéngkuse change, deforestation,
overgrazing and over exploitation, and other new detrimental factors that challenging its managemen
strategies. Food production and supply energy for 9.1 billion people by 2050 under climate change pressul
while keeping tk high environmental quality and protecting biodiversity loss is the serious challenge for
managing land degradatiofhe United Nations Convention to Combat Desertification (UNCCD) supports
biochar as a means for combating land degradation, improvindafastrand combating climate change.
There are two ways in which biochar use can counter land degradation: 1) biochar use to make farmin
more sustainable and productive with less harmful pollution. This would reduce pressure for clearing new
land (Abend 208). 2). Biochar use to rehabilitate degraded or naturally poor land e also helping to reduce
pressures for clearing new areas.

Biochar system was designed to generate renewable and cheaper energy, amending soil and improving
productivity, managing wastand mitigating the climate change. Implementing and scaling up the biochar
system should be significantly contribute to the land degradation management str&emibar
application in the fields helps in increasing the soil fertility, improved sxiilite, improved sorption for
nutrients which then helps in reducing the use of fertilizer which leads to the decrease in pollution througk
fertilizer run off. Biochar is highly efficient in increases in the crop production and yield. One of the major
benef t s of biochar is that i1téds helping in combat
from the atmosphere. It can also be used for the rehabilitation of destructed landforms.

5. References

Abend L (2008). Carbon: The biochar solution. Time online.
http://www.time.contime/magazine/article/0,9171,1864279,00.html Accessed June 2009, 4 pp.

Ahmad M, Rajapaksha A U, Lim J E, Zhang M, Bolar&NMohan D (2014). Biochar as a sorbent for
contaminant management in soil and water: a revidvemosphere 2014;99(3)-B3.

Amonette J, Lehmann J, & Joseph S. (2007). Terrestrial carbon sequestration with biochar: A preliminary
assessment of its global potial. INnAGU Fall Meeting Abstracts

Bruinsma J(2011). The resources outlook: by how much do land, water and crop yields need to increas
by 20507 In: Conforti, P (edLooking ahead in Worldfood and agriculture: perspectives to
205QFAO, Rome.

Cohen J E2002). World population in 2050: Assessing the projection.
http://www.bos.frb.org/economic/conf/conf46/coftil. pdf.

Davies J(2016) . AEnabling Gover namlaed RéstorationSu s t
Reclaiming Landscapes for a Sustainable Fut6ié76.
| PBES(2018) . Al ntergovernment al Pl at fSommmary forn B

Policymakers of the Thematic Assessment Report on Land Degradation and Restordi®n of
Intergovernmental Sciendeolicy Platform on Biodiversity and Ecosystem Serviges. 9.
https://doi.org/10.1016/002526x(95)903255.

Keith A, Singh & Si ngh B P (2011). Al nteractive pri mi
mineralization inasmectie i ch soi | 0, Environment al Scienc
9618.

Lal R(2004). Soil Carbon Sequestration Impacts on Global Cli@htege and Fad Security.Science
304 (5677): 162B1627.

116


http://www.time.com/
http://www.bos.frb.org/economic/conf/conf46/conf4
https://doi.org/10.1016/0025-326x(95)90325-6

International Soil Congress 2019

17-19 June 2019 Ankara, Turkey

Lal R(2009). Challenges and Opportunities in Soil Organic M&esearchEuropean Journal of Soil
Sciences0 (2): 158 169.

Lal R(2010). Managing Soils and Ecosystems for Mitigating Anthropogenic Carbon Ersissnoin
Advancing Global Foo&ecurity.Bioscience0 (9): 708 721.

Lehmann J&Joseph S(2009). Biochar for Environmental Management: ScienceTegciahology.
Earthscan, London, United Kingdom.

Lehmann J, Rillig M C, Thies J, Masiello C A, Hockaday, \& Crowley D(2011).Biochar effects on
soil biotd a review. Soil Biol. Biochem. 43 (9), 181P336.

Liang B, Lehmann J, Solomon D, Kinyangi J, Grossman J, O'NeZl0B]).Black carbon increases cation
exchange capacity in soils. Soil Sci Soc Ar(5):171930.

Mayer ZA, Eltom Y, Stennet & HOnungHR(Ii4).Clardaterizatian of Ap f
engineered biochar for soil management. Environ Bugjain Energy33(2):496.

Sanderman J, Hengl& Fiske G J(2017). Soil carbon debt of 12,000 years of huamal use. Proc. Natl.
Acad. Sci. U. S. A. 114, 9579580.

Schjgnning P, Thomsen IK, Petersen SO, Kristensen K, Christensen BT (2011). Relating soil microbia
activity to water content and tillagaduced differences soil structure. Geoderma 163(3):268.

Singh B P, Cowie A L& Smernik R J (2012). Biochar Carbon Stability in a Clayey Soil As a Function of
Feedstock and Pyrolysis Temperature. Environmental Science Technology, 46(21) 117780

Stockmann U (2011). Managing the spliant system tanitigate atmospheric CODiscussion Paper for
the Soil Carbon Sequestration Summit JasF8h 2, 2011. Sydney: University of Sydney, Food,
Agriculture and Natural Resources andltheted States Centre at the University of Sydney. 55 pp.

Tang J Zhu W, Kokana R& Katayama A(2013). Characteristics of biochar and it application in
remediation of contaminated soil. J Biosci Bioeng116§63-9.

UNCCD(2016a) . ALand Degradation Neutrality Tar
Target Setting ATechni cal Guide. 0 Journal Articles.

UNCCD (2017b). Global Land Outlook Edited by Nigel Dudley and Sasha Alexander.
file:///C:/Users/mageroc/Documents/GDI/11_Programmes/Climate Change/Resources/GLO
English_Full_Report_revl.pdinited States Centre at thenidersity of Sydney. 55 pp.

Weng Z, Van Zwieten L, Singh B P, Kimber S, Morris S, CowigMacdonald L M (2015). Plarttiochar
interactions drive the negative priming of soil organic carbaanimnnual ryegrass field system.
Soil Biol. Biochem. 90, 11i1121.

Whitman T, Singh B P, Zimmerman A (2015). Priming Effects in Biodhaended Soils: Implications
of BiocharS o i | Organic Matter Il nteractions for (
Management : Science, Technol ogpp. 455488, Edrtispah e me
from Routledge, USA.

Woolf D J E, Amonette F A, Stre@errott J Lehman& S Joseph (201®ustainable biochar to mitigate
global climate changéNature Communications 1:9.

117



International Soil Congress 2019

17-19 June 2019 Ankara, Turkey

Determination of the Land Cover Change Trends in Turkey by usingCollect Earth

Murat ARSLANY, Ay han ATBESOJmet 3MRSUAYN.MAZ * Enis BALTACI ®

Abstract

Turkey is a rapidly developing country. Whdeveloping, Turkey is in a process where natural resources
are lost, land degradation is increasing and agricuforestpasturewetlands are rapidly
transformedintoconstructioue to the technological development in the last seventy years, change in
land cover and land use has become untraceable due to the increasing mechanization and construct
The negative effects of climate change on the world scale have accelerated the loss of natural resourc
and increased land degradation. In many areasan=lhave decreased naturally or artificially, rivers
have dried up, groundwater levels have decreased, and organic carbon amounts have decreased. Chal
from agricultural, forest and pasture areas to artificial areas have increased. The natural lstldnace t
been formed in millions of years is changing rapidly in the last seventy years, it is important to monitor
the change and take necessary actions about the negative effects of change. Considering the diversity
geography of Turkey and the variai®of land cover at short distances, monitoring of changes in land
cover is very difficult in terms of time, cost and human resouetection of damaged natural resources,
changes in land cover and studies to reduce land degradation should be addejetateloping remote
sensing method®lowadays developing space technologies with Geographic Information Systems (GIS)
integrated with Remote Sensing (RS) applications is increasing rapidly eventhough it is not sufficient.
With the developing technologfaster monitoring and evaluation can be done in large areas. In this study,
open source Collect Earth software has been used. Which software can determine the land cover / land 1
classes and the direction of change for the determination of greendgfiioen past to present. In this
study, 61.685 plots were examined for the whole country. The land cover changes from 2002 to 2017 ar
as of 2017, the spatial distribution of the existing land cover was determined by the interpolation methoc
As a result bthe evaluations, land degradation was detected in 715200 hectares of land while lanc
improvement detected in 1730400hectares.

Keywords: Landuse, Landcover, Landdegradation,Collect Earth, Remote Sensing, Geographic
Information Systems, GIS,RS
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Estimation of Carbon Footprint Equivalent of Soil Nitrogen Loss Due to the Sugar
Beet Harvest in Turkey: A Review

Nazmi ORUC!

Abstract

This paper is aimed wreate awareness on the amount of soil lost due to the sugar beet harvest and fertilize
value of harvested soil nitrogen in terms of carbon footprint equivalent asSeéllerosion studies on
cropland usually only consider water, wind and tillage erosiowever, significant amounts of soil are

also lost from the field during the harvest of root crops such as sug&Bbeet/ulgaris L.)There are total

of 33 sugar beet enterprise in Turkey, 2% thef t
private sectorAccor ding to the data of Tg¢rkkeker . d1t  we
y-1,total | oss o0fl sanidl nosdabl698>tMd y mountlfomf s
sugar beet growing areasof kKik e k e r  f r o nGloba®v@aBning due t@ diekrhouse gas emissions
(GHG) has become verynportant concern ofworldwidé 21th century Production ofnitrogenous
fertilizer requires high energy consumption, emitting large amounts ef(€&tbon footpnt equivalent)

to atmosphereThe carbon footprint of the average fértilizer production in differentregions of world
varies from 3.42 Mg to 8.43 Mg while the world average given as 5.66 MgetgMg Nitrogen. In this

study total amount of soil nitgtpe n | o s s al2addswarld &vgragy of carbon footprint 5.66 Mg €02
eg./Mg of mix nitrogen fertilizer production were used to estimate annual carbon footprint equivalent.
Hence, the annual carbon footprint equivalent is calculated as 12045 MgedcQMg Nitrogen
fertilizer.Loss of fertile layer of soil due to the root crops harvest should also be considered as an importau
reason of land degradatidm minimize the soil loss from the most fertile layer in terms of organic matter,
microbiological activikes and plant nutrients, growers have to be enlighten that soil moisture should be
taken into account in sugar beet harvesting, harvested piles should be covered to ensure good drying &
soils separated by cleaning machines at delivery points shouldnveyeal back to their agricultural
lands.These precautions would mitigate not onlyland degradation but also environmental impacts of climat
change due to global warming.

Key Words: Sugar Beet Harvest, Soll Losses, Carbon Footprint, Turkey
1. Introduction

Soil erosion studies on cropland usually only consider water, wind and tillage ddosi@ver, significant
amounts of soil are also lost from the field during the harvest of root crops such as su(i@etbeetigaris

L.), potato(Solanum tuberosum L.garrot(Caucus caroto L.¢hicory rootqCichorium intybus L,)cassava
(Manihot spp.)celery (Apium graveolens L.Radish(Raphanus sativus Lgnd sweet potatipomoea
batatas (L.) Soil losses from the top and most fertile layer by harvesting sugdBeta vulgaris L.xause
agricultural and environmental problems as well. During the harvest soil adhering to the crop, loose soil @
soil clods and rock fragments are transported from the (i&@gure 1).Main objective of this study is to
assess (1)adl losses due to sugar beet harvest in Turkey, (2) fertilizer value of removed soil nitrogen in
terms of carbon footprint equivalent of soil nitrogen lost due to the sugar beet harvest in Turkey and t
create the public awareness of global warming amdaté change in this contex as well.

IEmeritus Professor of Soi mazmioruc®37@gmad.com Chemi str y, Eski keh
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2. Material and Method

Bot h, sugar beet and sugar i nduagricultye anchagrendustrg r y
in terms of the technological, economic and see@nomic development of rural areas. The sugar beet
growing area is approximately 300.000 ha and about 15 million Mg of sugar beet processed annually i
Turkey. The soil texttes of sugar beet growing areas are generally clay and clay loam. Soils have pH value:

mostly medium al kaline, high | i me ¢ onThiestudyisand
fundament ally based o nKobletal 2018 Awrage vatue of §oiblesy as 8.41 2 |
Mghalyl, tot al | oss olf asnodi |t oatsadl 7 1a6n®o8u3nMg oyf -1 was i |

estimated due to sugar beet harvest between 19
Enterprise (Sag € n [ €hd @oduction of ammonia, which forms the basis of nitrogenous fertilizers,
nitrogen is obtained from air and hydrogen from natural gas, both processes requires high amounts
energy. Inthe production of og of nitrogen, the carbon footprint equivalent varies from 3.42Mg CO

to 8.43MgCQ while the world average is 5.6 Mg G@®ool et al. 2012). Total amount of soil nitrogen

|l ossd21blamg tyhe wor | d ,aeveaisedtg elcudate Barbén fokdipeq.©0nix
nitrogen fertilizers (such as ureanmoniumnitrate, ammonium sulfate etc..)

3. Results and Conclusion
3.1 Studies onSoil Losses Dud¢o Sugar Beet Harvestin Turkey

Oruc and Gungo€2000) studied the soil loss due to the sugar beet $ta(SECH) in Turkey about 20
years ago. It was estimated the soil tare values for the gross weight of harvested sugar beet as 10.24%
11.20% for the period of 1988999 i n Turkey and in Eskikehir
approximately 4.161g ha1 y-1 soil in Turkey and 4.8 Mg ha y-1 soil in Eskisehir were transported from
sugar beet fields annually. Oztas et.al.(2002) calculated that 3.48-Mgftsoil is removed due sugar beet
harvest annually in Erzurum.Parlak et al.(2008) estimadtatbt22 Mg hal y-1 soil exported from sugar

beet fields in Ankara. Zengin et.al. (2001) assessed average soil tare as 3.42 Mg I Konya and
indicated that | ower | evel of SLCH in Konya, t
related toéss rainy months in beet harvesting period at Konya.Koc et al.(2012) carried a detailed researc
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on the total soil amounts transported from the field for years from 2001 to 2008 that based on the 33 sug
factory data in Turkey. It was reported that #meount of soil transported from the field was calculated to

be 3.86 Mg hdly-1from approximately 300,000 ha of sugar beet growing area in Turkey. Oruc (2012)
assessed solil loss due to sugar beet harvest that based on annual reports of 33 sugarifa€tokey

for the years between 2000 and 2011. The study indicated that an average soil loss was as 455 Mg h
with a Std= 0.7. Since production of mineral fertilizers contributes to the global GHG emissions,
Oruc(2013) estimated the fertilizer valiransported soil nitrogen in terms of carbon footprint equivalent
due to the sugar beet harvest based on the data of 25 public and 8 private sugar factories in Turkey. Tc
soil N lost and total carbon footprint equivalent of ammonium ni{j26&o0) were estimated as 20,157 Mg
and 141,392 Mg, r espe cdoiilosedueta sugardbgegharvest andl @cBnpmi@acess ¢
of the transported of plant nutrients based on the data of 25 state owned sugar beet factoriesfor the per;
of from 1999to 2016in Turkey. Average value of soil loss as 3.41 Md lyal , tot al | oss
716983Mgyl and t ot al amount o fl(Median:0.3%Stdt0r1d) verencaldulateds a
in the studyThis result indicated that harvest erosion represenly 0.9% of soil lost by water erosion in
Turkey. However, the average 3.41 Mg-hg1 soil loss value was considered to be higher than the
tolerable soil loss value of 1 Mg Hay-1 for each of the studied sugar beet factories. The amount of
suspende soilcarried away by the rivers was measured by the General Directorate of State Hydraulic
Works( DSK) . According to these measurements 154 n
Turkey annually. This means that approximately 2 Mg of soilhmatare would be carried by rivers
(Anonymous,2018).

S a y (R@18) also indicated that average soil loss rate was 3.41 Mg-hand US $419,433 investment
which must be madeannually to recoveP¥Ds K20 losses?arlak (2019) assessed the carbon famatp

eg. value of fertilizers to replace nutrients lost with soil due to potato, carrot, and celery harvesting area
in Turkey. It was indicated that about 40%Mgy -1of soil was lost annually through potato, carrot and
celery harvest from the studieegions, which resulted in 32.93 Mg of N, 3.21 Mg ¢df and 7.69 Mg of

K20 losses per yeareRilizer value otransportegblant nutrients in terms of carbon footprint equivalent was
estimated asbout 270 Mg C@per year. It was pointed out that due the large nutrient losses and GHG
emissions deserve consideration of soil management practices to reduce SLCH.An over view of some SLC
values related to sugar beet harvest in Turkey and some of the European Cielgitregsin Table 1.

Table 1Soil losses due to sugar beet harvesting (SLCH)in Turkey and EU countries

Country/Region SLCH Mg ha* (Min - max) Measurement | Reference
Belgium 8.7 (4.4- 9.5) 1968- 1996 Poesen et al., (2001)
Belgium 9.3 (4.7- 19.5) 1978- 2000 Ruysschaert et al., (2005)
Belgium 8.5 (3.0- 24.5) 1993- 1995 Ruysschaert et al., (2007)
France 14.0 (2.0- 44.3) 1984- 1986 Ruysschaert et al., (2005)
Germany 5.2 (2.2-10.7) 1978- 2000 Ruysschaert et al., (2005)
The Netherlands 6.2 (3.4- 13.4) 1972- 2001 Ruysschaert et al., (2005)
Croatia 1.3-2.3 2008 Jurisic et al., (2011)
Turkey (Eskisehir) 4.8 1999- 2000 Oruc and Gungor (2000)
Turkey (Erzurum) 2.6 1990- 2000 Oztas et al., (2002)
Turkey (Konya) 3.42 2000 Zengin et al., (2003)
Turkey (Ankara) 5.22 2006 Parlak et al., (2008)
Turkey (Ankara) 3.66 2004 Tugrul et al., (2012)
Turkey (Average) 4.54 2000- 2008 Tugrul et al., (2012)
Turkey (Average) 4.65 (3.1- 5.45) 2000- 2001 Oruc (2012)
Turkey (Average) 3.41 1999- 2016 Say ¢eln)

Note: SLCH values (except measurement for 2004 and 2008) based on factory data.
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3.2 Studies orSoil Losses Dued Sugar Beet Hanest in European Countries

Severalresearchershave drawn attention to an often neglected, but apparently sigsifita@ntdgion process, i.e.,

soil loss due to root crop harvests in last decades in European colddgsen et al.(2001) reported the average
SLCH value as 8.7 Mg Hafor Belgium between 1986 and 1996. Mean SLCH values for sugar beet thatestimated
from sugar factories data were 9.3 Mg'thar Belgium, 14.0 Mg hafor France,6.2 Mg hafor the Netherlands and

5.2 Mg ha' for Germany(Ruysschaert et al.2005, 2007)dsindicated that average SLCH values were in the range
from 1.3 Mg ha' to 2.3Mg ha'in Croatia (Jurisic et al. 2011} was concluded that soil moisture content at
harvesting time was one of the most important factor explaining SLCH variabilityebesid texture and harvesting
techniquePanagos et al.(2019) indicated that SLCH for sugar beet has decreased significantly k2&e EU
from 15 Mg yil iiTh998etpebi 6dMgf yLRIDBEG t(he88 68T ic
sharp decrease ingar beet production driven by changes in diets and sugar policy after 2006.

3.3 CarbonFootprint Equivalant Of Soil N Lost

Global warming and climate change has become the most important challenge of the humanity in this century. Glob
climate change ineted by global warming, triggers desertification, environmental degradation and migration.

Besides methane and nitrous oxides,@Qhe most important greenhouse gas causing global warming.Among the
factors that cause global warming and climate changes the amount ofl€43ed (carbon footprint equivalent) to
the atmosphere during the production of nitrogenous chemical festiligenf great importancd?roduction of
nitrogenous fertilizer requires high energy consumption, emitting large amounts,dab@@nosphere.
Annual carbon footprint equivalent calculated as CZ174 Mg /Mg y1 mix nitrogen fertilizer regarding to the &bt

soi l nitr oged ald werld d&veérdgé ds 5.66gVg ¥€./Mg nitrogen production.This result seems
rather small but it should not be ignored that many small make a great.

3.4 Conclusion

Loss of fertile layer of soil due to the root crops lestvshould also be considered as an important reason
of land degradation. To minimize the soil loss from the most fertile layer in terms of organic matter,
microbiological activities and plant nutrients, growers have to be enlighten that soil moistuck shou
taken into account in timing of sugar beet harvesting, harvested piles should be covered to ensure go
drying and soils separated by cleaning machines at delivery points should be conveyed back to the
agricultural lands.These precautions wouldgaite not only the land degradation but also secionomic

and environmental impacts in terms of global climate change as well.
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Participatory Planning Approach for Sustainable Natural Resource Management
(Karanfilli Example)

OnurBEYAZOJFLUMust af?a ¢ETKN
Abstract

Due to rapid population growth in the world, urbanization, increasing water demands, disruption of the
ecological system, climate change and so on, conservation of natural resources and sustainable use
natural resources have become more important arhendiorld agenda. In order to meet the demands of
the communities and protect the ecological cycle in a sustainability way, it is necessary to manage ar
conserve natural sources we have. In this scope, performing integrated works are very impuattzna in
resources management. After the 1990s, it has been noticed that works in watersheds come under the duties
authorization more than one government organization. Importance of participating of the public-and non
governmental organizations for prdgdias been understood, and as a result of this, integrated watershed
rehabilitation projects has been come in view. As a country of Turkey, we do have good examples related
project preparing and implementing.In this study, it will be conveyed theiariaé watershed selection,
characteristics of the watershed and project ac
Watershed Rehabilitation Projects which prepared in 2016 by CEM and participation of related organizatior
institution and local people, and OGM, Project implementing organization.

Key Words: Natural Resources, Rehabilitation, Watershed, Participation, Karanfilli Stream
1. Introduction
1.1 Rehabilitation in Watershed and Watershed Projects in Turkey

Rehabilitation has ten described by National Academy of Science (1974) as reclaiming of a degraded arez
to make reproducible. Definition of the rehabilitation in 2015National Watershed Management Strategy
(UHYS)has been expressed as rehabilitation works/activities condweitbdfield-specific species and
feasible methods for nature in terms of solving problems that caused by-bemgrand natural factors
.Watershed rehabilitation projects aim to improve the economic level of the people living in the basin along
with the improvement of the forest, pasture and agricultural land in the basin and thus to restore the
degraded natural balance. The rural areas have closed agricultural economies, have intense education
health problems and also in these areas natural resaueces subject to be used efficiently. For his reason,
these regions are in great need of various infrastructure investfidénptikkaya, 2013; Cetin, 2014; Cetin,
2015)As in study on 106 watershed carried out in 200 bstel and ThompsonJr, it was detmed that
almost onethird of watersheds land is converted into agricultural or unbdnstrial land use.The activities
related to watershed management problems have been started J@nlgimstitutions. In Turkey in the
years of 1970s, Forestryganization has prepared and implemented wateyishsed projects in some
regions. At the different time by various public organizations such as former General Directorate of
Forestation AGM), former General Directorate of Forastlage Relations QRKOY), watersheebased
projects prepared for the aim of erosion control, improving livelihood, generating incomes for the villagers.
Particularly, between the years of 197984, forest villagers development plans and forest villagers

IMinistry of Agriculture and Forestry, General Directorate of Combating Desertification and Erosion (CEM), Ankara, Turkey.
ebyaz_onur55@hotmail.com

2 Ministry of Agriculture and Forestry, General Directorate of Combating Desertification and Erosion (CEM), Ankara, Turkey.
cetin516@gmail.com
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improvement plans were praqed for some periodased on literature review, in Turkey 197 watershed
projects has been noted.Taltllsummarizes these projects.

Table Lintegrated MicreWatershed (Catchment) Rehabilitation Project (:2038)

; Operator and Stakeholde Number of Micre Project Implementation
Project Name Units catchment Years (flexible)
; AGM *, KYGM *,
castern Anatolia Watershed | TUGEM ¥, ORKOY * 88 1993 2001
) and World Bank

Anatolia Watershed AGM*, ORKOY?*,

Rehabilitation Project TRGM, WorldBank 28 2005 2012

Coruh River Watershed

Rehabilitation Project OGM, TAGEM, JICA 13 2012 2019

Murat River Watershed

Rehabilitation Project OGM, CEM ve IFAD 26 2012 2021

WatershedBased Natural

Resources Management Projec OGM 27 20122013
¢EM, OGM, D

gé%g&}ﬁgti\évﬁtg sjr::?s Provincial Agriculture and 13 2014 2023
Municipalities

GEF6- Upper Sakarya

Watershed Rehabilitation Projeq OGM, GEM, GEF 2 20192023
# of Total Projects 197

CEM: General Directorate @ombating Desertification and Erosion ;OGM: General Directorate of ForesttySK: Di r ect or at e

for state Hydraulic Works ;AGM: Former General Directorate of Forestation

ORKOQY: Former General Directorate of Forséllage Relations ; KYGM General Diotorate of Highways

TUGEM: General Directorate of Agricultural Production;TRGM: General Directorate of AgriculturalReform
TAGEM: General Directorate of Agricultural Research and Policies;JICA: Japan International Cooperation Agency
IFAD: The InternationaFund for Agricultural Development;* Repealed Organizations

1.2 General Selection Criteria of MicreWatershed/Catchment Projects

In general, Turkey have successful works after 1970 related to watetssetl field work and after
1990related to preparati@md implementation of the watershed rehabilitation projects. These examples of
best practice were carried out according to the experienced institutional and expert structure and besid
selection of micrecatchments criteria. These criteria includ&lle <verity of natural resource
degradation,2Potential of rehabilitation of natural resourcell@ural disaster risk;4Accessibility of the
micro-tank,5 Rural poverty level.8duman resource potentialFotential for the development of
agriculture, livestok and other income generating activitiem&ir-village and intewillage social
cohesion ,9The willingness of local people to participate in the projectPatential for sustainable
implementation of activities. These criteria are not only quantitdtisealso have been interpreted by
experienced engineers. Alongside with the studies on Land Degradation Neutrality (rehabilitation,
afforestation, erosion, soil conservation, flood and avalanche projects etc), income generating and welfar
enhancing stués, demonstration studies and educational research studies have been carried out.

2. Project Site and Methodology
2.1 Project aim and Site characteristic

In this project (Karanfilli Stream Integrated Miebatchment Rehabilitation Project), it is aimed togasa

of the forest, pasture, soil and water resources in a sustainable way, and purposed to reduce pressure
natural resources by generating incomes and increasing living conditions of local community, and als
intended to take precaution to natural disesbccurred or likely to occur. This project was prepared in
2016 in cooperation with General Directorate of Combating Desertification and Erosion, Cameli District
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Governorship, Cameli Municipality, Denizli Forestry Regional Directorate, CameliForesstyicDi
Directorate, other related stakeholders, organizations, institutions and local people. Karanfilli Strean
Integrated Micrecatchment Rehabilitation Project was carried out within the border of Denizli Regional
Directorate, Cameli Forest District Datorate. The area of the project was 28.216 ha.There were 8 villages
within the scope of project which wer e; Ak peéen
Sarékavak and Tak-é&l ar .

Picture-1: Project Location

2.2 Methodology

In this project we focused AsRetermineSolve approach. Project and duration was divided to 4 work
flows. At the level 1; we obtained general watershed data.At level 2; we applied farm and villager centere
Ask-DetermineSolve method. At the level 3, activitiesieedetermined in field and at level 4 office works
were done. With the help of AdBetermineSolve approach (hereinafter referred to abB-), it was tried

to provide an environment in which all villagers have equal rights regardless of their gendendegmsal
conditions. During the meetings of each village, we gave small survey papers to all participants from village
to learn the demands of local people, problems of the village, livestock and land existence, purpose of t
forest and pasture usage.éAfter local people wrote was asked, experts classified the problems by priority
then project team wrote down the solutions of the problems.-Rasll®ws an example of-B-S method.

After writing down problems and solutions based on obtained data drcathpeople, approval of project
voted. If everyone is agree, it means that project preparing stages would be started. In following step
reconciliation meetings were hold to discuss and to finalize activities of project.

Table 2 A-S-D Example of Akpinar Village

AKPINAR VILLAGE ( A-D-S) RESULTS
PROBLEMS PRIORITY LIST PROPOSAL
Development of water resources
Inadequate irrigation wate (pool construction,channel
improvement )

Inadequate irrigation
water

Village Road not

enough Flood Risk Stream and slope reclamation
Flood Risk Agricultural Education Opening of required courses
Agricultural Education Lack th?é?](l:grl](gty in the Regional power administration
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Picture 2. Ask-DetermineSolve and Reconciliation Meetings
3. Resultsand Conclusion

In the Karanfilli Stream Integrated Mict@atchment Project, we identified the following necessary
activities based on collected data, field works and meetings; RehabilitationActivities, Income
Generating Activities, Welfare Enhancing Acties, Education and Capacity Building Activities,
Demonstrations.

a) RehabilitationActivities;degraded forest lands (2.258 ha.), soil conservation(8.598 ha.), forest
road building(30 km.), fire pond construction(4 ponds ), honey forest planning(3 honey) fooes!
afforestation(20 km.), public area afforestation(2000 various type saplings), recreation area( 3 area
)and participatory afforestation (8 ha.),have been planned.

b) IncomeGeneratingActivities animalbarn improvement (85 barns),cattle daifgrming (175
units),milk sheep dairy farming(21 units),bee keeping (90 units),greenhouse building(105
greenhouses),irrigation pond(18 ponds) and pipeline construction(18 km.) have been noted for the
project.

c) WelfareEnhancingActivitiessolar waterheaterg140 solar power),roof covering(75 units), house
insulation (75 houses), energy efficient stoves(65 stoves) and fertility management (17 storage
area)have been projected for local community.

d)Educationand CapacityBuilding Activitieswithin scope othe rehabilitation works, Villager and
farmer education, technical staff education, marketing research,medicinal and aromatic plants
inventory education and fertility management education have been planned for entire watershed.

e) Demonstrations in order to raise of the project awareness, within the context of this
activities,strawberry cultivation (8 gardens),electro shock wire fence (8 units),alfalfa (3.200kg.),
sainfoin (3.200 kg.) and vetch (800 Kgave been planned.

As a conclusion, this project warepared by CEM in 2016 and OGM and other stakeholders are going

to try to finish by 2021 .Within the concept of integrated watershed projects, it is important that
participatory approach must be indigenized by all stakeholders including local peopkveo
remarkable success. In addition to be successggneering works and projects should be based on
guantifiable data and quantifiable indicators and general selection criteria of watershed management
planning should not be ignored.
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