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Prof. Dr. Gékhan Elicin’in Ozgecmisi ve Bilimsel Yayinlan

Unal Akkemik

i.U.0rman Fakiiltesi Orman Botanigi Anabilim Dali
34473 Bahgekdy/istanbul

Tel: 0212 226 11 00/25321, e-posta: uakkemik@ istanbul.edu.tr

Kisa Ozet

Prof. Dr. Gékhan Eligin, i.U. Orman Fakiiltesi Orman Botanigi Anabilim
Dali Baskanhgini yurutmekte iken, yas haddi nedeniyle, 11 Ocak 2002 tarihinde
emekliye ayrilmistir.

Prof. Dr. Gokhan Elicin, 1963 yilinda akademik yasama baslamis ve 39 yil
stiresince degerli calismalar gergeklestirmis, basarili bir akademik yasamdan
sonra, 2002 yilinda emekliye ayriimistir.

Anahtar Kelimeler: Prof. Dr. Gdkhan Elicin, Omian Botanigi Anabilim Dali

1. Prof. Dr. Gokhan ELICIN’in Ozge¢misi

11 Ocak 1938°’de babasinin &gretmen olarak gdrev yaptigi Kars-Cakmak’da
dogdu. ilk, orta ve lise 6grenimini Kars’ta tamamladi. Ortaokula kaydolabilmek igin
annesi tarafindan yasi 3 yas buyutuldu. Cunkid, ¢ok kucukken babasini kaybetmisti.
1954 yili haziran déneminde liseyi birincilikle bitirerek istanbul Universitesi Orman
Fakiiltesi’ni burslu olarak kazandi. Mesleki stajlarinin ikincisini 4 ay sire ile
Avusturya’da yapti ve bu staj onun Almancaya ve akademik kariyere olan ilgisini
artirdi. Lisans 6§renimini tamamladiktan hemen sonra vatani gdrevini yapmak lzere
basvurdu ve 1960 yili sonunda istihkam Yedek Subayi olarak bu gérevini tamamladi.

1961 yili basinda Mengen Orman lisletmesi Daren Orman Bélge Sefi olarak
Orman Genel Midarlugd emrinde gdreve basladi. 1963 yili basinda Orman Genel
Muadarlaga tarafindan Almanya’ya génderildi. 6 ay sire ile Goethe Enstitiisinde
Almanca kurslarina devam ettikten sonra, daha énceleri sinavina girip basari sagladigi
istanbul Universitesi Orman Fakiltesi, Orman Botanigi Kiirsiisi’nde Asistan olarak
goreve basladi.

Yayina Komisyonuna sunuldugu tarili: 23.07.2008
Yayina kabul edildigi tarili: 23.08.2008
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1 Unal Akkemik

Adaylik doneminden sonra “Turkiye Saricam (Pinus sylvestris L.)’larinda
Morfogenetik Arastirmalar” konulu Doktora Tezine basladi ve tezinin hazirlanmasi
siiresi igerisinde 1966-1967, 1967-1968 Ogretim doneminde 2 yil siireyle Fransiz
Hiukumeti Bursiyeri olarak Paris Fen Fakiltesinde Genetik Yiksek Lisans
Programlarina katildi. Nancy’de ormancilik konularinda ¢alismalarda bulundu ve 6 ay
sireyle de “Alliance Francaise” de Fransizcasii ilerletmeye calisti. 1969 haziran ayinda
doktora tezi ve sinavlarini basararak “Ormancilik Bilimleri” doktoru oldu.

1973 yilinda Polonya’daki 1 ay sireli kongre ve eksklrsiyona tebligle katildi.
1974 yilinda, Sarajevo Orman Fakiiltesi’nin 25. yili nedeniyle dizenlenen sempozyuma
tebligle katildi. 1975 vyilinda dogentlik prosedirinin tim asamalarini basariyla
tamamlayarak “Tlrkiye Dogal Ardig (Juniperus L.) Taksonlannin Yayilislari ile 6nemli
Morfolojik ve Anatomik Ozellikleri Uzerine Arastirmalar” adli teziyle Dogent oldu.
1974-1979 yillari arasinda K.T.U. Orman Fakiiltesi’nde, Orman Botanigi ve Dendroloji
derslerini okuttu. 1977 yilinda italya - Floransa’da OPTIMA Kongresine tebligle
katildi. 1979 yilinda Berlin-Dahlem Botanik Bahgesi’nin 300. yili toplantisindan sonra
1980 yilinda Madrid’de OPTIMA Kongresine katildi. 1982 yilinda Isitk Dagi (Ganos-
Tekirdag)’nin Florasi adli takdim teziyle profesdrlige yukseltildi. 1986 yilinda 1 ay
siireyle Avusturya’da konusu ile ilgili calismalar yapti.

1988 yilinda i.U. Orman Fakiltesi Dekan Yardimciliyi gorevine atandi ve bu
gorevini Temmuz 1995 tarihine kadar araliksiz strdirdi. 1989 yilinda 15 gilin sireyle
Hollanda’da yine konusu ile ilgili calismalarda bulundu. 1997 yilindan itibaren Orman
Botanigi Anabilim Dali Baskanligi goérevine atandi ve bu gdérevini emekli oldugu 11
Ocak 2002 tarihine kadar araliksiz olarak strdirdu.

i.U. Orman Fakiltesi’nde Peyzaj Mimarhgi Béliminin agiimasiyla “Bahge
Bitkileri” ve “Bahce ve Sera Cicekleri” derslerinin okutulmasinda biylik caba sarf etti
ve bu derslerin notlarini hazirladi. Ayrica Fakiltesinde Orman Botanigi, Dendroloji ve
Fitopatoloji derslerini okuttu.

Prof. Dr. Gékhan ELICIN’in 43 yillik meslek hayatinda 3 kitabi, 4 ders notu ve
ormancilikla ilgili 2 soézluk ile 30°’u askin makalesi yayimlanmistir. Fransizca ve
Almanca bilen Prof. Dr. ELICIN evli olup, bir kizi ve bir o§lu vardir.

2. Prof. Dr. Gokhan ELICIN’in Bilimsel Yayinlari

2.1. Tezler

1. ELICIN, G. (1982): Isik Dadi (Ganos-Tekirdag)'nin Florasi, i.U.Orman Fakiiltesi
Yayinlari i.U.Yayin No: 3137, O.F.Yayin No: 334 Ogul Matbaasi, istanbul
(Profesdrlik Tezi)

2. ELICIN, G. (1977): Tirkiye Dogal Ardic (Juniperus L.) Taksonlarinin Yayilislari
ile Onemli Morfolojik ve Anatomik Ozellikleri Uzerinde Arastirmalar, i.U.Orman
Fakiltesi Yaymnlari i.0.Yayin No: 2327, O.F.Yayin No: 232 Celik Cilt Matbaasi,
istanbul (Dogentlik Tezi)

3. ELICIN, G. (1971):Tirkiye Sarigam (Pinus sylvestris L.)’lannda Morfogenetik
Arastirmalar, 1.0.0rman Fakiiltesi Yayinlari, i.U.Yayin No: 1662 O.F. Yayin No:
180, Bozak Matbaasi, istanbul (Doktora Tezi).
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2.2. Kitap, ders notu ve sozlukler

© N oo

ELICIN, G. (1999): Gymnospermae Kozalak ve Tohumlan [Orman Botanigi |
(Gymnospermae) dersinin tatbikatlarinda kullaniimak Gzere foto baski (Uygulama
Klavuzu)].

ELICIN, G. & CANAKCIOGLU, H. (1999) Fitopatoloji (Genel B8liim) istanbul
Universitesi Basimevi ve Film Merkezi, S: V+207. istanbul Universitesi Orman
Fakiltesi Yayinlari. i.U. Yayin No. 4064. O.F. Yayin No. 452.

ELICIN, G. & CANAKCIOGLU, H. (1999): Fitopatoloji (Peyzaj Mimarhi§: Bél.),
Dilek Ofset Matbaacilik, S:V1I+263. istanbul Universitesi Omian Fakiiltesi
Yayinlari. Rektorlik, Yayin No. 4195. O.F. Yayin No. 459.

ELICIN, G. & CANAKCIOGLU, H. (1998): Fitopatoloji (Orman Mihendisligi
Bol.) Dilek Ofset Matbaacilik, S: V+317. istanbul Universitesi Orman Fakiiltesi
Yayinlari. i.U. Yayin No. 4156. O.F. Yayin No. 456.

ELICIN, G. (1996):Balige Bitkileri (Ders Notlar).

ELICIN, G. (1996):Balige ve Sera Cicekleri (Ders Notlari)

ELICIN, G. (1995):0Orman Botanigi | (Ders Notlari).

ELICIN, G. (1980): So6zluk.' (Bitki Adlar) Latince-Tirkge-Fransizca-ingilizce-
Almanca. i.U. Orman Fakiltesi Yayinlari, i.U. Yayin No: 2633 O.F. Yayin No:
273 (117 sayfa). (F. K)

ELICIN,G. (1971): Sézlik-1. Gymnospermae (Latince-Tiirkge-Fransizca-ingilizce-
Almanca) Kutulmus Matbaasi, istanbul.

2.3. Makaleler

ELICIN, G., (1998): Prof. Dr. ismet Sanli’nin Ozgecmisi ve Bilimsel Yayinlari.
i.0. Orman Fakiiltesi Dergisi Seri A, Cilt 48, Say! 2, Sayfa 1-4.

ELICIN, G. (1997): 45 Yillik Hizmetten Sonra Prof. Dr. Faik Yaltirik Emekli Oldu
i.0. Orman Fakiiltesi Dergisi Seri A, Cilt47, Sayi 2, Sayfa 13-23.

ELICIN, G. (1995): Prof. Dr. Muzaffer Selik’iin Yasam Oykusi i.U. Orman
Fakultesi Dergisi Seri A, Cilt 45, Sayr 1

ELICIN, G. (1993): Nuri Sener Hoca 120 Yasinda I.0.Orman Fakiltesi Dergisi
Seri B, Cilt 43, Sayi 1-2

ELICIN,G. (1993): Saricam Yurdumuzda en ¢ok Aranan Cam Turidir. Ahsap
Dergisi (Arastirma,Teknoloji, Tasarim ve Dekorasyon Dergisi) Ekim, Sayr 3
(ulasilamadt).

ELICIN, G., YALTIRIK, F. (1982): Trakya’nin Agaclari ve Calilari. i.U. Or. Fak.
Derg. Seri A, Cilt 32, Say! 2.

ELICIN,G. (1982): Tirkiye'de Saricam (Pinus sylvestris L.)'in Varyasyonlari ve
Morfolojik Ayricaliklari (Les Variations du Pin sylvestre (Pinus sylvestris L.) en
Turquie et ses Differences Morpliologiques). i.U. Orman Fakiiltesi Dergisi Seri A,
Cilt 32, Sayi 2.

ELICIN, G. (1981): Tirkiye Trakya'sinda Ekzotik Orman Agaci Taksonlari (Les
Taxons Forestiers Exotiques en Turquie d'Europe). i.U. Orman Fakiiltesi Dergisi
Seri A, Cilt 31, Say! 1
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ELICIN, G. (1981): Fisttk Cami (Pinns pinea L.)’mn Yayilisi Hakkinda Bazi
Gorusler. i.U. Orman Fakiltesi Dergisi, Seri B, Cilt 31, Say! 1.

ELICIN G., YALTIRIK F., KAYACIK H. (1979): The floristic composition of the
Italian cypress (Ciipressits sempennrens L.) forest \vithin the Antalya region in
Turkey. Webbia 34 (1): 145-153, Firenze.

ELICIN G., ODABASI T. (1979): istanbul Cevresi Agaclandirmalarinda Agac
Tiurd Seciminin  Onemi. Buyik istanbul'un Yesil Alan Sorunlari Ulusal
Sempozyumu, i.U.0Orman Fakiltesi Yayinlari i.U. Yayin No:2587, O.F. Yayin No:
270, Sayfa 279-284.

ELICIN G. (1979): Dogal Bitki Ortiisini Bozan Etmenler. TUBITAK'In XV.
Kurulus Yili Bilimsel Toplantilari TUBITAK Yayinlari No: 423, TOAG-Seri No:
89, s. 83-85.

ELICIN G., YALTIRIK F., KAYACIK H. (1978): Trees and Shrubs in European
Turkey. International Symposium on the Probleme Balkan Flora and Vegatation
i.U. Orman Fakiiltesi Dergisi Seri A, Cilt 32, Sayr 1 (H. Kayacik’in yayin
serisinde, No: 58).

ELICIN G. (1976): Belgrad Ormaninda Sahil Cam1 (Pinus pitiaster Ait.) Uzerinde
Kontrolli Tozlasma ve Islah Denemeleri (Kontrolli Tozlasma Torbalarinin
Kozalak ve Tohumlar Uzerindeki Etkileri) Essais de Pollinination controlee et
d'amelioration de Pin maritime dans la Foret de Belgrad. i.U. Orman Fakiltesi
Dergisi, Seri A, Cilt XXVI, Say 2.

ELICIN G. (1974): Etnde Anatomique chez Arcelithes driipacea Ant.et Kotcy. et
son Aire Naturelle on Turquie i.U. Orman Fakiiltesi Dergisi, Seri A, Cilt XXV,
Sayl1 2.

ELICIN G., YALTIRIK F. (1974): Tirkiye Dogal Odunsu Bitkilerinin Yayilisina
Katki. Addition to the Distribution of the Woody Species Grovvn in Turkey,
Biyoloji Dergisi Cilt 24, pp. 2S-40 istanbul (YALTIRIK, F.’in yayin serisinde).
ELICIN, G. (1973): Les Variations du Pin sylvestre (Pinus sylvestris L.) en
Turquie et ses diferences Morpologiqlies. Rapport Presente au symposium
International sur la Genetique du Pin sylvestre. Varsovie-Kornik (ulasilamadi).
ELICIN, G. (1973): Composition floristique des Peuplemente de Sapin sur la Mont
Ida. Extract from Proceedings of the International Symposium on Abies equi-
trojani and Turkish Flora University of istanbul. Faculty of Forestry Publication
No: 209.

ELICIN G. (1973): (Cupressus sempervirens L. var. horizontcilis (Mili.) Gord.)
Odununun Anatomik Yapist Uzerinde Arastirmalar. TUBITAK IV. Bilim
Kongresi Tebligi, Yayin No: 240 TOAG Seri No: 34, Ankara.

ELICIN, G. (1971): Ordinarius Profesér Esat Muhlis Oksal. Hayati, Hizmetleri ve
Eserleri. i.U. Orman Fakiltesi Dergisi, Seri B, Cilt XXI, Say! 1.

ELICIN, G. (1971): Degerli Bilim Adami Kiymetli Tirk Dostu, Prof. Dr. Kurt
Lolnvag'i kaybettik. Orman Mihendisligi Dergisi Sayi:4.

ELICIN, G. (1971): Bazi Gymnosperm Tohumlarinin Soguk Hava Depolarinda
Muhafazasi (P. Bouvarel - M. Lemoine'dan Ceviri). i.U. Orman Fakilltesi Dergisi,
Seri B, Cilt XXI, Say! 1.
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ELICIN, G. (1970): Tirkiye Saricam (Pinus sylvestris L.)’larmda Morfogenetik
Arastirmalar, i.U. Orman Fakiiltesi Dergisi, Seri A, Cilt XX, Sayl 1 (Doktora
Tezinin Ozeti).

ELICIN, G. (1970): Tirkiye'de Saricam (Pinus sylvestris L.)'in Ekolojik Alttird,
subsp. kochiana (Klotz) Eligin i.U. Orman Fakiiltesi Dergisi, Seri A, Cilt XX, Say
2.

ELICIN, G. (1970): Jeolojik Yapi, iklim, Bitki Ortisi Bakimindan istanbul
Adalari. Geology, Climate and Plant Life of lhe istanbul Islands. Tiirk Biyolojisi
Dergisi, Cilt 20, Sayr 1-4.

ELICIN, G. (1967): Onemli Akdeniz Gevresi Géknar’llarmin Polen Ozellikleri i.U.
Orman Fakultesi Dergisi, Seri A, Cilt XV I, Say! 1.

ELICIN, G. (1967): Dinyanin Muhtelif Bélgelerinde Yetisen Bazi Tarihi ve Yash
Agaclar. i.0. Orman Fakdiltesi Dergisi, Seri B, Cilt XV, Sayi 1.

ELICIN, G. (1967): Nancy Arastirma Istasyonunda Kullanilan Orman Agaci
Tohumlan Cimlendirme Aleti. (P. Bouvarel - M.Lemoine'dan geviri). i.U. Onnan
Fakultesi Dergisi, Seri B, Cilt XVII, Say! 1.

ELICIN,G. (1966) Tirkiyede ilk Orman Okulunun Kurucusu Louis Tassy Hayatl
ve Eserleri. i.U. Orman Fakiiltesi Dergisi, Seri B, Cilt XVI, Sayi 2.

ELICIN, G., KAYACIK, H. (1965): Bahgekdy'de Orman Fakiiltesi Tatbikat
Sahasinda Mantar Mesesi (Ouerciis sitber L.) Denemesinden Bugline Kadar Elde
Edilen Sonuclar. i.U. Orman Fakiiltesi Dergisi, Seri A, Cilt XV, Say1 2.

ELICIN, G. (1964): i.U.Orman Fakiiltesi Son Sinif Ogrencileriyle Balikesir
Orman Basmidirlagi Mintikasinda Yapilan Ekskirsiyon Notlari. i.U. Orman
Fakiltesi Dergisi, Seri B, Cilt X1V, Say! 1



Cirriculum Vitae of Prof. Dr. Gokhan ELICIN

Unal Akkemik
istanbul University Faculty of Forestry, Department of Forest Botany

Tel : 0212 226 11 00 /25321, c-posta: uakkemik@ istanbul.cdu.tr

Abstract

Prof. Dr. Gékhan Elicin, was born in Kars on January 11, 1938 and retired
from the Chairmanship of the Department of Forest Botany, Faculty of Forestry
on January 11, 2002 because of the age limit. He served as an academician about
39 years in the Department of Forest Botany. He published books and research
papers in the international and natioal scientific journals.

Keywords: Prof. Dr. Goklian Eligin, Department of Forest Botany

Summary

Prof. Dr. Gokhan Eligin retired from the Department head of Forest Botany,
Faculty of Forestry on January 11, 2002 because of the age limit. Prof. Dr. Gdkhan
Elicin began his academic profession in 1963 and has carried out his studies for 39
years. He visited Austria, Germany and France to improve his scientific carrier and
German and Frelich languages.

Name and Address Gokhan Eligin
Professor of Forest Botany,
(retired in 2002)
Faculty of Forestry, istanbul University
34473 Bahgekdy- istanbul / TURKEY

Date and Place of Birth January 11, 1938, Kars - TURKEY

Marital Status Married, and father of two children

Received: 23.07.2008. ncccpted: 23.08.2008
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Education

Special Training

Languages

Awards, Hollors

Teacliing

Publications

Administrative Activities

B.S. Forest Engineering, istanbul University;
D.F.SC Forest Botany, istanbul University

Forest Botany Subjects, Goethe Institute,
Germany 1963

Genetics in Science Faculty, Paris-France 1966-
1968

Germany - Good; French - Good

Scliolarship from the Government of France for 2
years.

“Dendrology” in Forest Engineering and
Landscape Architecture Departments

“Garden Plants” and “Garden and Greenhouse
Flovvers” in Landscape Architecture Department

“Phytopatology” in Forest Engineering and
Landscape Architecture Departments

Published more than 40 scientific papers, articles,
textbooks based on his scientific background.

Vice Dean of the Faculty of Forestry, 1988-1995
Chairman of the Department of Forest Botany,
1997-2002






Ormancihikta Uriin Kavramil

Yavuz Ozhan Tirker

istanbul Universitesi Orman Fakiiltesi Ormancilik Hukuku Anabilim Dali
34473 Bahgekdy/istanbul

Tel: 0532 500 09 16, e-mail: ozhan_turker@yahoo.com

Kisa Ozet

Calismanin amaci olarak, orman uridnlerinin saptanmasi ve bu drinlerden
Tarkiye ve Dinya’daki yararlanmalarin usul ve esaslarinin belirlenmesi ve
bunlarin karsilastiriimasi saptanmistir.

Ormanlarin maddesel kapsam1 detaylica aciklanarak, hem Medeni Kanun’a
lieni de Orman Kanuiiu’na gére incelenmistir.

Calismanin ilerleyen boélimlerinde ormancilikta nelerin Grin sayildigi
detayh bir sekilde incelenmistir. Ormanlarin dogal ve hukuki Grunlerinin neler
olduklari saptanmistir. Dogal drtnlerinin de asli dogal tGrun ve yan dogal Grdn
olarak ilciye ayrildiklar: belirtilmistir.

Basta Avrupa Birligi Ulkeleri olmak uzere diger ulkelerin neleri (rin
saydiklari arastirilmis ve bu drtnlerden yararlanma usulleri incelenmistir.

Calismanin son asamasinda da konu ile ilgili genel bir degerlendirme
yapilarak bazi sonuglar ortaya ¢ikarilmistir.

Anahtar Kelimeler: Semere, dogal trin, hukuki drin

1. Giris

Uriin, kelime anlami olarak degisik anlamlar icermektedir. Calismanin konusu
olan Urln, Eski Tirk Medeni Kanunii’ndaki semere kelimesinin karsiligi olan driandar.
Uriin kelimesi temelde birbirine benzeyen anlamlar tasimakla birlikte, degisik calisma
alanlarinda farkli anlamlar icermektedir. Calismanin bu asamasinda drin kavraminin
genel anlamda, hukuki anlamda ve ormancilik teknigi acisindan ne ifade ettigi
irdelenecektir.

Yayin Komisyonuna sunuldugu tarih: 13.03.2008
Yayma kabul edildigi tarih: 18.08.2008
1 i.0. Fen Bilimleri Enstitiisii tarafindan 28.06.2007 tarihinde kabul edilen yiiksek lisans tezinin dzetidir.
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1.1. Genel anlamda Urin kavrami

Tiark Dil Kurumu SézIlugu (Anonim, 2006)’nde Grin kelimesi dort farkli anlam
ile tanimlanmaktadir. Bunlardan birincisinde rin; “Dogadan Uretilen elde edilen sey,
mahsul”olarak tanimlanmaktadir. Orman ve tarim driinleri gibi dogal kaynaklardan elde
edilen her Griin bu kapsama girmektedir. Uraniin ikinci anlami, “Bir tutum ve davranisin
ortaya ¢ikardigi sey” olarak ifade edilmektedir. Buna hukuki islemler sonucu elde edilen
seyler drnek olarak verilebilir. Bir tasinmazdan elde edilen kira geliri gibi hukuki
driinler bu tanim kapsamina girmektedir. Uriin Ggiinci olarak, “Tirli endustri
alanlarinda ham maddenin islenmesi ile elde edilen sey” olarak tanimlanmaktadir. Bu
tanima giren Urlnler, endustrinin cesitli alanlarinda belirli islemler sonucu elde edilen
urtnlerdir. Seker pancarinin dnce sekere, daha sonra da karamele dénismesi bu tanimda
anlatilan Griine 6rnektir. Uriin kelimesinin dérdinci ve son karsih§r “Eserler”dir. Eser
kelimesi farkli alanlarda farkli seyleri karsilamaktadir. Sanat eserleri, fikri eserler buna
ornek olarak verilebilir.

1.2. Hukuksal agidan urtin.kavrami ve kapsami

Uriin kelimesinin en basit anlami ile bir seyden elde edilen fayda, mahsul, gelir
anlamlari tasidigina daha once de deginilmisti. Doktrinde Akipek (1972) de urini
“maddi veya gayri maddi bir maldan belirli araliklarla elde edilen hasilat ve iktisadi
gelir” olarak tanimlamaktadir. Bununla birlikte Uriin; esyanin kendinde veya iktisadi
degerinde bir eksilme, azalma olmadan meydana getirdigi yeni esyalardir (Akipek,
1972). Uriin kavrami ikiye ayrilmaktadir. Bunlardan ilki esyanin dogal yapisindan
olusan dogal urun, digeri ise bir hukuki islem sonucunda meydana gelen hukuki
trindr.

1.2.1. Dogal Urin

Doktrinde dogal drtn, Tirk Medeni Kanunu (TMK)’ya dayanarak, bir seyin
belirli zamanlarda meydana getirdigi ve orf ve adete gore o seyden dzgiilendigi amaca
gore elde edilmesi uygun gdrilen drinler olarak tanimlanmistir (Esmer, 1967,
Velidedeoglu, 1969, Karahasan, 1991 ve Esener ve Given, 1996). Dogal drinler pek
¢ok yazarin yaptigi gibi hakiki anlamda dogal driin ve hasilat olmak tzere iki kisma
ayrilacaktir. Ayrica ¢alismanin konusu olan orman drinlerine uygunlugu acisindan da
ayirimin bu sekilde yapilmasi uygun olacaktir. (Hasilatin temelde dogal Grin olmakla
birlikte bitunleyici parcaya benzer dzellikler tasidigi da gorilmektedir.)

1.2.1.1. Hakiki anlamda dogal Grtnler

Hakiki anlamda dogal drinler tamamen kanunda belirlilen 6zellikleri tasiyan
triinlerdir. TMK’nin 685. maddesine gore bu tip driinlerin baslica iki Ozelligi
bulunmaktadir. Bunlar drinin dénemsel olarak elde ediliyor olmasi ve 06zgiilendigi
amaca gore adetler geregi ondan elde edilmesinin uygun gorilmesi seklindedir.
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1.2.1.2. Hasllat

Hasilat, genellikle arzin altinda veya (stiinde ¢ok bol miktarda bulundugundan
kendisinden uzun bir sire i¢inde faydalanmak mimkindir. Asil esyadan onun &zine
zarar vermeden ayrilmasi da miumkin degildir. Ancak asil esyadan ayrilirken onun
tahrip olmasi, onun belirli bir esya olma niteligini veya iktisadi degerini 6nemli &élgude
azaltacak, ortadan kaldiracak derecede de degildir (Akipek, 1972). Hasilatin ¢ 6ézelligi
vardir. Hasilat asil esyadan belirli araliklarla elde edilen ve yenilenmesi mimkin
olmayan dogal trunlerdir, asil esyadan uzun zaman yararlanmayi saglayacak kadar ¢ok
olmalidir ve ancak asil esyanin 6zgulendigi amaca veya aradaki anlasmaya uygun olarak
elde edilen dogal driinlerdir (Akipek, 1972).

1.2.2. Hukuki drin

Hukuki driine doktrinde detayli olarak yer verilmemis, c¢ok az kaynakta
tanimlanmistir. Hukuki driin genel olarak; “Bir esyadan veya bir alacaktan bir hukuki
islem dolayisiyla elde edilen donemsel edinimlerdir” seklinde tanimlanmistir (Oguzman
ve ark., 2004). Hukuki islem kisaca “Kendisine hukuksal sonuglar baglanabilen
islemler” olarak tanimlanabilir.

Uriin kavramina mevzuatimizda sikga yer verilmis ve Tirk Medeni Kanunu’nun
degisik yerlerinde bahsedilmistir. TMK’nin Esya Hukuku bdéliminin Milkiyet
kisminda drin kavrami agikca tanimlanmistir. Borglar Kanunu’nun degisik
maddelerinde de dogaldan ya da dolayli olarak driin kavramina goéndermeler
yaptimistir.

1.3. Ormancilik teknigi agisindan trin kavrami

Ormancilik uygulamalari agisindan Grin kavrami ana ve yan urlinler olmak tzere
ikiye ayrilir. Ormanlarin ana urind agaclarin kesilmesi ile elde edilen odun
hammaddesidir. Yan drinlerini ise recine, sigla yagi, balzami yag ve katran, palamut,
thlamur cicedi, mantar, mazi kozaladi, orman agaci tohumlari, kabuklan, meyveleri,
cicekleri, yapraklari, diger orman bitkilerine ait yaprak, cicek, kok, sogan, ur ve her
cesit orman ortisd olusturur. Av hayvanlarinin, orman ici sularin ve orman igi
madenlerin ise orman Urund olup olmadiklari tartismalidir. Bu konuya calismanin
ilerleyen bolimlerinde ayrintili bir sekilde deginilecektir.

Bunlarin yaninda ormanlarin manevi Grinlerinin de oldugunu séylemek yerinde
olacaktir. Ormanlar, bir ¢ok konima ve cevresel fonksiyonlari da yerine getirmektedir.
Ormanlar, bulunduklari yerlerde zararli gazlarin etkilerini azaltarak veya topragin
tasinmasini dnleyerek o yerin yasam Kkalitesini arttirmaktadir. Bu faydalar ormanlarin
hizmet fonksiyonu olarak ortaya ¢ikmaktadir.
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2. Bulgular

TMK’da ki drin taniminda gegen dogal ve hukuki drinleri ormanlarda gérmek
mumkindir. Calismanin bu béliminde ormanlarin hukuksal drinlerinin nasil
olustuguna ve ormanlarin asli ve yan Uriinlerinin neler olduguna deginilecektir. Ancak
Urin konusuna baslamadan konunun daha iyi anlasiimasi icin ormancilik agisindan
bitinleyici parca ve eklenti kavramlarina deginmek yerinde olacaktir.

2.1. Ormancilikta batinleyici parca (miatemmim ctiz) kavrami

Bir bilesik esya olan ormanlarin asli unsuru arazidir. Orman arazisi Uzerinde
bulunan, kendisine veya araziye zarar vermeden ayrilmasi mimkin olmayan her sey
bitunleyici parcadir. Bu agiklamaya gore agaclar, orman icindeki kaynaklar ve diger
bina ve tesisler orman arazisinin butinleyici parcasidirlar. TMK’nin 718. maddesi de
agaclarin ve bitkilerin butinleyici parca sayilacagini belirtmektedir. Calismanin bu
asamasinda ormanlarin bitinleyici pargasi sayilan seyler incelenecektir.

2.1.1. Agaclar

Agaclarin bitunleyici parca olduklari konusunda herhangi bir tartisma yoktur.
Agdacglarin butinleyici parga olduklari Tirk Medeni Kanunu tarafindan givence altina
alinmistir. Ancak agaclarin hangi ana kadar bitinleyici parga olduklari tartismalidir. Bu
konu ormanlarin asli dogal trtinleri bashgi altinda detayli olarak incelenecektir.

2.1.2. Binalar ve diger tesisler

Orman Arazileri Gzerine devamli kalmak suretiyle insa edilen binalar da orman
arazisinin butinleyici parcgalaridir. TMK’nin 718/2 maddesi bitkiler gibi yapilari da
butinleyici parca saymaktadir. Orman arazisi Uzerindeki bir binanin bitlnleyici parca
olup olmadigint anlamak i¢in agaglarda oldugu gibi, o binanin gecici olarak mi yoksa
kalict mi1 yapildigina bakmak gerekmektedir. Kalici yapilan binalar batinleyici
parcadirlar.

Ormancilikta bina ve tesis olarak; idare binalari, haberlesme tesisleri, memur
lojmanlari, santral binasi, depo binalari gibi yapilar akla gelmektedir. Bu yapilar
ormancilik hizmetlerinin yerine getirilmesi i¢in insa edilmislerdir ve orman arazisinin
tamamlayici bir pargasi gibi disinmek gerekmektedir (Ayanoglu, 1986). Bu nedenle adi
gecen yapilan orman arazisinin birer pargasi olarak saymak mumkinddr.

2.2. Ormancilikta eklenti (teferruat) kavrami

Orman milkiyeti acisindan konuya bakmak gerekirse, ormandan beklenen yarar
ve fonksiyonlarin yerine getirilebilmesi icin 6zglilenen her tirli tasinir esya eklentidir.
Bu esyalara drnek olarak, prefabrik binalar motorlu veya motorsuz tasima araclari,
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motorlu testere, balta kazma gibi araglar, fidan dikilen alanlarin etrafini ¢ceviren citler ve
yangin kuleleri verilebilir (Ayanoglu, 1986).

Eklenti kavraminin bitiunleyici parca ve urinden farki, ayri olarak milkiyet
konusu olabilmesidir. Ayrica eklentiler ormandan ayri olarak tasarruf islemlerine konu
olabilirler. Ancak vyapilan islemlerde belirtilmedikleri takdirde aslin kaderine
birakiimislardir.

2.3. Ormancilikta Urin kavrami ve hukuki statiisi

Ormancihikta Grin kavrami, esya hukukunda oldugu gibi, dogal drin ve hukuki
Grin olmak uzere ikiye ayrilir. Dogal Griin de kendi arasinda asli Griin (odun) ve yan
Urlnler (odun disi urtnler) olmak dzere iki kisma ayrilmaktadir2. Yan drinleri ise
bitkisel kaynakli olanlar ve olmayanlar seklinde yine ikiye ayirmak mimkundir.
Calismanin bu asamasinda ormanlarin hukuki drinlerinden baslayarak, dogal Grtnleri
incelenecektir.

2.3.1. Ormancilikta hukuki Grin

Bir hukuki islem dolayisiyla elde edilen edinimlere hukuki drin denir. 6831
sayili Orman Kanunu’nun 16. maddesinin ilk fikrasinda orman sinirlari igerisinde
maden ocaklari agcmak ve isletmek icin Cevre ve Orman Bakanlhigindan izin
alinabilecegi sdylenmistir. Ayrica, ayni maddeye 2003 yilinda yapilan bir ekleme ile
2873 sayili Milli Parklar Kanunu’na tabi alanlarinda bu amagla 29 yilligina kiraya
verilebilecegi belirtilmektedir. Bu yolla elde edilen gelirler de hukuki Griin kapsamina
girmektedir.

Orman Kanunu’nun 17. maddesinin 33. fikrasinda 2004 yilinda yapilan bir
degisiklikle Devlet ormanlarinda enerji, petrol, dogalgaz vb. isler icin kullanilacak
tesislerle; egitim ve sportif amaclh tesislerin yapimi i¢in kamu yarari ve zarureti halinde
kirk dokuz yilhigina izin verilebilecedi belirtilmektedir. Sayilan bu tesislerin Devletce
yapilan ve/veya isletilenlerden herhangi bir bedel alinmayacag! digerlerinden ise bir

Bugln kabul goren ormancilik anlayiglarindan birine gore ise; ormanlar, secilen “bir veya birka¢” amac
dogrultusunda yonetilmekte, bu amagclar disinda kalan her Griin, tali Grin olarak kabul edilmektedir.
Ornegdin, sigla yagr Gretmek amaciyla kurulmus bir ormanin Griini olan sigla ya§i ana urin olurken, bu
ormandan elde edilen odun tali Grindar.

3 6831 sayili Orman Kanunu Madde 17/3- (Degisik: 03.07.2004-5192/3-4 fik.) Savunma, ulasim, enerji,
haberlesme ,su,atik su, petrol, dodalgaz,altyap ve kati atik bertaraf tesislerinin ; sanatoryum, baraj, golet
ve mezarliklarin; Devlete ait saglik, egitim ve spor tesislerinin ve bunlarla ilgili her turli yer ve binanin
Devlet ormanlari tzerinde bulunmasi veya yapilmasinda kamu yarari ve zaruret olmasi halinde, gercek ve
tuzel kisilere bedeli mukabilinde Cevre ve Orman Bakanhiginca izin verilebilir. Devletce yapilan ve/veya
isletilenlerden bedel alinmaz. Bu izin siresi kirkdokuz yili gecemez. Bu alanlarda Devletce yaptirilanlarin
disindaki her turlt bina ve tesisler iznin sona ermesi halinde eksiksiz ve bedelsiz olarak Orman Genel
Midurlugiuntn tasarrufuna geger. Sézkonusu tesisler Orman Genel Miudurlugd veya Cevre Orman
Bakanh§i ihtiyacinda kullanilabilir veya kiraya verilmek sureliyle de§erlendirilebilir. izin amag ve
sartlarina uygun olarak faaliyet gésteren hak sahiplerinin izin streleri, yer, bina ve tesislerin rayi¢ degeri
tzerinden belirlenecek yillik bedelle doksandokuz yila kadar uzatilabilir. Bu durumda devir islemleri
uzatma slresi sonunda yapilir. Verilen izinler amag disinda kullanilamaz.
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gelir elde edilecegi soylenmektedir. Bu yolla elde edilen geliri, ormanlarin hukuki bir
Urind olarak gérmek mimkuandir.

Orman Kanunu’ntin 18. maddesinde, orman urlnlerini isleyecek fabrikalar ile
tas, kum, toprak, komir, katran, sakiz gibi isletilmesinde aga¢ kullanilan ocaklarin
acilmasina izin verilebilecedi belirtilmistir. Bu izinler sonucu elde edilen gelirler de
ormanlarin hukuki drunid kapsamina girmektedirler.

2.3.2. Ormancihikta dogal trin

Orman drinleri asli (odun) ve yan (odun disi) dogal trin olmak uzere ikiye
ayrilmislardir. Orman drunlerinin ne olduklari 6831 sayili Orman Kanunu’nda
belirtilmemistir. Ancak 14. maddede ormanlarda bazi seylerin toplanmasini
yasaklanmistir. Yasaklanan bu seyleri ormanlarin dogal drini olarak saymak
mimkindir. Bu maddede; dikili yas veya kuru agaglar, bunlardan cikarilan kabuk, cira,
katran ve sakiz, orman agaclarindan elde edilen kdmir, bunlarin disinda thlamur gicedgi,
palamut, her g¢esit orman oOrtiisii, mazi kozalagi, tibbi ve sinai bitkiler ve tohumlarla
birlikte toprak, kum ve ¢akil orman drint olarak sayilmistir.

Ormanlarin dogal drinlerinin neler olduklari degisik ydnetmeliklerde4 de
tanimlanmistir. Bu tanimlar birbirlerine benzemekle beraber su drinler orman dogal
urinid olarak sayilmistir. Yakacak ve yapacak odun, recine, sigla yadi gibi balzami yag
ve katran, palamut, thlamur c¢icedi, mantar, mazi kozaladi, orman agaci tohumlari,
kabuklari, meyveleri, cicekleri, yapraklari, diger orman bitkilerine ait yaprak, cigek,
kék, sogan, ur ve her cesit orman drtusu ve topragi irin olarak sayilmistir.

Ancak en son ¢cikan Orman Amenajman Y 6netmeliginde orman dogal urinleri,
tcld bir ayrima gidilerek bitkisel, hayvansal ve mineral kaynakli orman drinleri
seklinde ayrilmislardir. Bu y6netmelikte kus, geyik gibi av hayvanlari ve orman ici sular
ve madenlerinde orman drini olarak sayildiklari gérilmiastir.

2.3.2.1. Ormanlardaki asli dogal drin

Ormanlarin asli dogal drinld, odun maddesidir. Odun {retimi Orman
M iddirliklerince hazirlanan amenajman planlarina gére yapilir. Amenajman planlarinda
belirtilen agaglarin disindakileri kesmek sugtur ve Orman Kanunu’na gdre hapis cezasi
ile cezalandirihir.

Agdaclarin hangi ana kadar bitiinleyici parca sayilip hangi andan sonra Uriine
donusecegi kismi tartismalidir. Bu konuda doktrinde farkli goérisler oldugu goéze
carpmaktadir. Ayanoglu (1986) ve Ulukut (1979) kesim anina kadar agaclarin
bitunleyici parca sayilmasi gerektigini belirtmistir. Akipek (1972) de agaglarin asil
esyadan ayrilinca bitiunleyici parca o&zelligini kaybedecegini soyleyerek hasila

Orman Urinlerine Verilecek Tezkerelere Ait Ydénetmelik, Orman Urlnlerinin Tahsisli Satislari
Hakkindaki Esaslarda, Orman Mihendisli§i, Orman Endistri Muhendisligi ve Agac isleri Endustri
Miihendisligi Hakkinda Kanunen Uygulanma Usul ve Esaslari ile Serbest Ormancilik ve Orman Urinleri
Biro GCalisma Alanlarina iliskin Yénetmelik, Orman Emvalinin istihsaline Ait Y®énetmelikte, Orman
Uriinlerinden Faydalanmak isteyenlere Verilecek izinlere Ait Yonetmelik.

5 5 Subat 2008 Giin ve 26778 Sayili Resmi Gazcte’de yayimlanmistir.
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Uzerindeki miulkiyetin kazanimi konusunda, asil esyadan ayrilip ayrilmadigina gore ikili
bir ayrim yapmaktadir. Asil esyanin sahibi hasilanin da sahibidir. Ancak, asil esyadan
ayri olarak ayni hakka konu olabilir. Bu yolla ormanlar arzdan ayri olarak Dikili Satis
Ydntemi ile satilabilirler. Bu durumda agac heniiz kesilmeden drin haline gelir. Glnes
(2001) de bu konuda agaclarin kesim aninda bitinleyici parga 6zelligini kaybederek
trin haline gelecegini belirtmektedir. Eger bu agaglar orman idaresi tarafindan mulk
edinilecekse kesim kararinin yeterli oldugunu ayrica isletme kayitlarina da
kaydedilmelerine gerek olmadigini belirtmektedir (Gines, 2001).

Agacin hangi anda urin olarak kabul edilmesi gerektigi ona karsi islenen suclarin
cezalandirtimasi agisindan énemlidir. Bitlnleyici parca olan agacin kesilmesi halinde
kesen kisiye verilecek ceza, Orman kanunu’na gére belirlenir ve aga¢ kesme sucu ile
cezalandirihir. Uriin olarak tasinir esya haline gelen agacin alinmasi halinde ise alan
kisiye verilecek ceza, Ceza Kanunu kapsaminda hirsizhik sucu ile cezalandirihr
(Ayanoglu ve Giines, 2005).

Uygulamada6 aga¢ kesildikten sonra c¢alindiginda hirsizhik sugu ile
cezalandirilmaktadir. Bu konuda c¢esitli Yargitay kararlari da vardir. Anilan kararlara
ornek vermek gerekirse Yargitay 11. Ceza Dairesi 1997 yilinda verdigi bir kararda
ormandan kesilmis istihsal odununun goétirilmesi halinde eski yasanin hirsizlikla ilgili
492 maddesinin 8. bendine gére cezalandirilacagina karar vermistir7. Yine baska bir
kararda Yargitay 6. Ceza Dairesi orman idaresi tarafindan kesilerek yol kenarina
birakilmis odunlari kamyona ylkleyerek hareket ettirdikten sonra yakalanan
sahislarinda yine hirsizlik sucunu islediklerini belirtmistir8 Baska bir kararda ise orman
idaresi tarafindan kestirilen ve orman icinde bulunan odunlar calindiginda da hirsizlik
sugunun ortaya ciktigina karar verilmistird. incelenen Yargitay kararlarinda odunlar
istiflendikten sonra ¢alinirlarsa eski Turk Ceza Kanunu (TCK)’nun 492. maddesinin 8.
bendine gore, henlz istiflenmeden c¢alinirlar ise TCK’nun 491. maddesinin ilk
fikrasinald gére cezalandirildiklarr tesbit edilmistir. Buna karsilik firtina gibi dogal
olaylarin  devirdigi agaclarin calinmasi ise afa¢ kesme sucu kapsaminda
degerlendirilmektedir. Kayda ge¢cmeyen odunlarin ¢calinmasi hirsizlik sucuna degil agac
kesme suguna girmektedir.

Sonucla kesilmesi icin belirlenen agaglarin, yakin zamanda kesilecedi aciktir.
Agaclarin  bazi durumlarda dikili haldeyken dahi satilabilecegi g6z ©Oniinde
bulunduruldugunda, kesim kararinin agacin {riin olabilmesi icin yeterli olacagi
dastnalebilir.

Ormanlarin asli dogal drinid olan odundan yararlanma esaslari 6831 sayili
Orman Kanunu’nda"™ belirtilmistir. Orman Kanunu’nun 26-44. maddeleri Devlet

6 21 Subat 199! tarih 1991/1410 karar sayili Yargitay Karari.

7 11.CD. 03.03.1997-137/256 sayili karar.

8 6.CD. 04.07.1995-6645/8184 sayil karar.

9 6. CD. 13.11.1990-7191/8676 sayili karar, bu konu ile ilgili diger Yargitay karar tarih ve sayilari ise;
6.CD. 11.11.1997-10792/10571, 6. CD. 23.09.1996-7921/8464, 6.CD. 01.04.1996-3666/3460, 6. CD.
15.01.1996-122/105, 6. CD. 13.09.1994-7241/7540, 6. CD. 13.06.1991-4096/4864, 6. CD. 21.02.1991-
327/1410 sayil kararlar.

m Eski TCK m. 491/f. 1- (Degisik: 9.7.1953- 6123/1 md.)- Herkim, digerinin tasinabilir malini rizasi
olmaksizin faydalanmak icin bulundugu yerden alirsa altiaydan tc¢seneye kadar liapsolunur.

1 31 Agustos 1956 tarih ve 6831 sayili Orman Kanunu.
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ormanlarindan nasil yararlanilacagini belirtmektedir. Bir ormanda o6ncelikle Orman
Amenajman Planlarinin Dizenlenmesi, Uygulanmasi, Denetlenmesi ve Yenilenmesi
Hakkinda YoOnetmelik esaslarina gére Orman Amenajman Planlari hazirlanir. Bu
planlarda ormandan cikarilacak agaglar belirlenir ve daha sonra kesim islerine gecilir.
Elde edilen bu drinin hangi sartlara gore satilacagr Orman Emvalinin Standardizasyonu
ve Satis Esaslari’na gére belirlenir.

2.3.2.2. Ormanlardaki yan dogal trlnler

Ormanlarin bitkisel kaynakli olan drtnleri konusunda herhangi bir tartisma
yoktur. Ancak bitkisel kaynakli olmayan urtinler konusu doktrinde tartismahidir. Tirk
Medeni Kanunu bir seyin driin olmasini iki sarta baglamistir. Bunlar bir seyin donemsel
olarak elde edilmesi yani tekrarlanabilir olmasi veya bir seyin dzgiilendigi amaca gore
adetler geregi ondan elde edilmesinin uygun gorilmesidir. Doktrinde bu konuda iki
goris vardir. Bazi yazarlar bir seyin trlin olabilmesi icin yukaridaki iki sarta da uygun
olmasi gerektigini soylemektedir. Diger gorustekiler ise drin olabilmek icin iki
kosuldan birinin bile gergeklesmesini yeterli gormektedirler. Av hayvanlari, sular ve
madenler arasindaki gorus farklhilikjarinm temelini de bu nokta olusturmaktadir.

2.3.2.2.1. Bitkisel kaynakli orman yan dogal Grunleri

Genel olarak, recine, sigla yag: gibi balzami ya§ ve katran, palamut, thlamur
gicegi, mantar, mazi kozalagi, orman agaci tohumlari, kabuklari, meyveleri, gicekleri,
yapraklari, diger orman bitkilerine ait yaprak, ¢icek, kok, sogan, ur ve her ¢esit orman
Ortist ve topragr ormanlarin bitkisel kaynakli yan dogal trtinleri olarak sayilmislardir.
Doktrinde de Bozkurt ve ark. (1982) orman yan Urinlerini “defne yapra§i ve yagi,
palamut kadehi, tirnag: ve 6z, sigla yagr ve buhur, mazi, cam fistigi, thlamur ¢igegi,
keciboynuzu, kestane, sumak, cehri, mahlep, salep, kitre, meyan koki ve 06zl, ardig
katrani ve yagi” olarak saymislardir. Bir baska kaynakta da 4. Bes Yillik Kalkinma
Plam’na dayanilarak “recine, sigla, cira, simsir, ¢cali, defne yapragi, gunlik ve ¢am
fistig1” orman yan dogal Griinii olarak sayilmistir (Ozdénmez ve ark., 1996). Baska bir
tanimlamada orman yan Urunleri olarak “aromatik bitkiler, yapraklar, renk ve boya
verici bitkiler, eterik yag cikarilan bitkiler, yem bitkileri, yiyecek amach bitkiler, bal,
tibbi bitkiler, sis bitkileri, cam fistigi, recine, buhur, tanen ve diger bitkiler” ormanlarin
yan dogal drunleri olarak saytimistir (Bozkurt ve ark., 1982).

Ormanlarin bitkisel kaynakli yan drinlerinden de 6831 sayili Orman Kanunu’na
gore yararlanihir. Yine bu konuyla ilgili ydrirlige giren Orman Uriinlerinden
Faydalanmak Iisteyenlere Verilecek izinlere Ait Yénetmelik’te orman (riinlerinden
kimlerin yararlanabilecegi belirtilmistir.

Kanun koyucu vyararlanmayi izne baglarken ticari amacglari veya Kkisisel
ihtiyaclari birbirinden ayrilmamistir. Ancak belirtmek gerekir ki hukukun kanun,
yonetmelik tizik gibi yazili kaynaklarinin yaninda bazi durumlarda kullanilmak tzere
yazisiz kaynaklarinin da oldugu goriulmektedir. Bu yazisiz kaynaklara o6rf ve adet
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hukuku denilmektedir. TM K’nin 1. maddesinin 2. fikrasindal2 kanunda uygulanabilir
bir hikim olmadiginda 6rfve adet hukukuna gore karar verilebilecegi belirtilmektedir.
Sonug olarak, kisisel ihtiyaclar icin orman yan urtinlerinden yararlanma orf ve
adet kurallari geregince serbest birakilmaktadir. Ancak orman yan {rinlerinden
yararlanma ile ilgili gerek Orman Kanunu’nda gerekse cesitli yonetmeliklerde hikiumler
bulunmaktadir. Bu nedenle orman yan dogal drinlerinden yararlanma konusunda orf
adet hukukuna gdre degil, yazili kaynaklara gore hareket etmek daha yerinde olacaktir.

23.2.2.2. Bitkisel kaynakli olmayan orman yan dogal Urunleri

Bitkisel kaynakli olmayan dogal yan drinler; av hayvanlari, orman ici sular ve
orman ici madenlerdir. Calismanin bu asamasinda bu Grunler incelenecektir.

Av hayvanlari: Av hayvanlari, hayvansal kaynakli orman {runlerinden en
onemlisidir. Bunlar da ormanlar gibi sahipsiz mallardandir. Ancak doktrinde av
hayvanlari genelde uriin olarak kabul edilmemektedir. Yazarlarin av hayvanlarini Griin
olarak kabul etmemelerinin nedeni, av hayvanlarini ormanin bitinleyici parcasi olarak
gérmemeleridir. Kiley (1959), Wieland (1946) ve Akipek (1972) av hayvanlarinin
arazinin butinleyici pargasi olmadiklarini belirtip Griin olarak kabul etmemektedirler.
Buna karsilik Feyzioglu (1958), av hayvanlarini eski adlari ile tabii semere degil, tabii
mahsul saymistir. Ancak o6zellikle zilyedlikle ilgili hikimler agisindan kanun
koyucunun, mahsullerle drinleri ayni hikimlere bagladigim belirtmistir. Wieland
(1946), av hayvanlarini Grin saymakta, ancak kanunun belirttigi anlamda drin
olmadiklarini belirtmektedir. Bunun yaninda Akipek (1972), av hayvanlarini bitiunleyici
parca kabul etmemesine ragmen baliklari sularin bitinleyici pargasi saymistir.

Bu noktada av hayvanlarinin trin olup olmadiklarini anlamak icin onlarin
oncelikle bulunduklari yerin batinleyici pargasi olup olmadiklarina bakmak
gerekmektedir. Doktrindeki yaygin godruse gdre av hayvanlari ormanin hukuksal
tanimina dahil edilmemistir. Bunlar, Gzerinde bulunduklari arazin bltlnleyici pargasi
olmadiklarindan urind de olamazlar (Glines, 2001).

Hukukgu olmayan yazarlarin calismalarina bakildiginda av hayvanlari genelde
ormanlarin bir drini olarak kabul edilmislerdir. Ozugurlu ve Diizgiin (2000) yaptiklari
calismalarda av hayvanlarini (memeliler, kuslar, baliklar ve siriingiinler) drin olarak
saymislardir. Ayrica Ulusal Ormancilik Raporu’nda da orman i¢i sularda yasayan
baliklar ve av hayvanlari da orman {Grinli olarak sayilmislardir. Kizmaz (2000)’da
yaptigr calismada av hayvanlarini driin olarak kabul etmistir. Igbal (1995)°de
ormanlarda yasayan hayvanlari, kuslari, kelebekleri ve bunlarin yumurtalarini, dislerini,
kemiklerini, boynuzlarini ve tiylerini ormanlarin odun disit drinleri olarak kabul
etmistir.

Orman’in biyolojik olarak yapilan bir taniminda (Turkiye Cevre ve Orman
Bakanli§i, 2006) “Adgaclarla birlikte diger bitkiler, hayvanlar, mikroorganizmalar gibi
canh varliklarla toprak hava, su , 151k ve sicaklik gibi fiziksel ¢evre faktdrlerinin birlikte
olusturduklart  karsihiklr iliskiler dokusunu simgeleyen bir ekosistem” olarak

2 TMK m.l/f.2- Kanunda uygulanabilir bir hiilkim yoksa, hakim, 6rf ve adet hukukuna gore, bu da yoksa
kendisi kanun koyucu olsaydi nasil bir kural koyacak idiyse ona gdre karar verir.
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tanimlanmaktadir. Ginimizde Orman Kaniinu’ndaki orman taniminin yetersiz oldugu
gorulmektedir. 6831 sayili Orman Kanunu’nun 1. maddesinde orman; “Tabii olarak
yetisen veya emekle yetistirilen agac ve agacc¢ik topluluklari yerleriyle birlikte orman
sayilir” seklinde tanimlanmaktadir. Bu tanim yalnizca bitkiler ve arazi dikkate alinarak
yaptlmistir. Ancak o alanda yasayan diger canlilari da ormandan ayri disinmek
imkansizdir.

Ormanlar av hayvanlari icin vazgecilmez bir yasam ortamidir. Ayni zamanda,
ormanlarin da belli 6l¢iide av hayvanlarina ihtiya¢ duydugunu ve aralarinda karsihikl bir
yasamsal iliski oldugunu sdylemek gerekir. Akipek’in (1972) baliklari sularin
bitiunleyici pargasi kabul ettigi gibi av hayvanlari da ormanlarin bitiinleyici parcasi
kabul edilebilir. Clnkl buradaki mantik; baliklarin o sudan ¢iktiklari zaman yasamlarini
sirdiremeyecegi gercegidir. Benzer sekilde bazi av hayvanlarinin da sadece belirli bir
bolgedeki ormanlarda yasamlarini siirdirebildikleri de bilinmektedir. Bu hayvanlar ayni
Ozellikleri tasiyan baska bir bdlgede ki benzer ormanlarda dahi yasamlarini
stirdirememektedir. Bu agidan bakildiginda buradaki av hayvanlarini da baliklarla ayni
mantikla disinip; onlarmda ormanin Grinid olduklari iddia edilebilir. Av hayvanlari
icin asli unsur da orman ekosistemi olarak kabul edilebilir.

Av hayvanlarindan yararlanmayir 11 Temmuz 2003 yilinda ¢ikan 4915 sayih
Kara Avciligi Kanunu ile diizenlenir.

Orman i¢i sular: Ormanlarin dogal yan uriinlerinden biri de orman ici sulardir.
icme sulari aslinda arazinin batinleyici pargasidirlar. Ancak yer yiiziine ¢iktiklari andan
itibaren urdn halini alirlar. Doktrinde sularin driin olup olmadiklart pek fazla
tartisiimamistir. Ancak maden sulari ile ilgili iki farkli géris bulunmaktadir. Wieland
(1946) maden sularint av hayvanlart gibi arazinin butunleyici parcast olarak
gormediginden arazinin veya ormanin drind olarak saymamistir. Maden sularim mahsul
olarak gdrmesine ragmen kanun belirttigi anlamda drin olarak kabul edilmemesi
gerektigini, ayri olarak disintlmesi gerektigini belirtmistir. Berktan (1976) ise maden
sularini TMK’ya dayanarak dogal drin kabul etmistir. Dayandiglr nokta ise maden
sularinin bulundugu araziden adetler geregi ve 6zgiilendigi amaca gore elde edilmesinin
uygun gorulmesidir. Wieland maden sularinin butinleyici parca olmadiklarini ileri
sirmektedir. Ancak TMK’nin 718. maddesine gdre maden sulari da agaclar gibi
batinleyici parca sayilmistir. Burada Berktan’i gorisi su nedenle daha kabul gériur
niteliktedir.

Basta maden sulari olmak lzere tim kaynak sularinin drin olup olmadiklari
TMK’nm 685. maddesine bakis acisina goére degisebilir. Eger bir seyin Grin olabilmesi
icin hem 0Ozgiilendigi amaca gore adetler geregi asil esyadan elde edinilmesinin uygun
gorilmesi hem de o seyin donemsel olarak tekrarlanmasi gerektigi kabul edilirse maden
ve kaynak sularinin tiin olamayacag aciktir. Ancak diger gorus bu iki sarttan birinin
gerceklesmesini yeterli gormektedir. Maden ve kaynak sulari bu gdrise gore arzin, eger
orman arazisinde bulunuyorlarsa ormanin drind sayilmaktadirlar. Bu noktada acgikliga
kavusturulmasi gereken nokta bir esyanin Urin sayilabilmesi i¢in onun cok fazla
miktarlarda bulunmasi gerekmektedir. Bu nedenle adetlerin elde edilmesini uygun
gordugi seyler bir defaliksa yani bir kez elde edilmekle bitiyorlarsa o seyler Urin
degildirler. Bir seyin irin olabilmesi ondan ¢cok uzun sireler boyunca yararlanmanin
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mumkiun olmasi gerekmektedir. Maden ve kaynak sularindan da uzun yillar boyunca
yararlanmak mimkindir. Bu agidan bunlari Griin olarak kabul etmek yerinde olacaktir.

6831 sayili Orman Kanunu’na goére Devlet ormanlarindaki orman ici sular ile
ilgili tim ydkumlilikler Orman Genel Midurlagi’niin  iznine tabidir. Ozel
ormanlardaki sularda da denetleme OGM’ye birakilmistirl3 Yeralti Sulari Hakkindaki
Kanun ile Orman Kanunu orman igi sulardaki yetki agisindan birbirleriyle geliskilidir.
Ancak orman ig¢i sularin ormanlarin bir drint olduklari disinulirse yetkinin kimde
oldugunun Orman Kanunu’na gore belirlenmesi daha dogru olacaktir.

Orman ici madenler: Orman alanlarinda bulunan madenler de ormanlarin dogal
yan drinlerindendir. Doktrindeki genel géris madenlerin Griin oldugu yénindedir.
Oguzman ve ark. (2004) madenlerin diger Urtinler gibi elde edildikten soma tekrar
olusmadigini ancak adetin istihsal edilmesini uygun gordigi oranda urlin sayiimasi
gerektigini belirtmislerdir. Wieland (1946) ise madenleri av hayvanlari ve maden
sularinda da oldugu gibi mahsul bashig: altinda triin kabul etmistir. Ancak av hayvanlari
ve maden sularini arazinin butunleyici parcasi olarak goérmeyip, bunlarin kanunun
belirttigi anlamda drin olmadiklarini séylemistir. Ama madenleri arzin bitinleyici
parcasi olarak gérdiginden av hayvanlari ve maden sularinin disinda birakmis ve
bunlari kanunda belirtildigi anlamda driin saymistir. Berktan (1976) ve Esmer (1967) de
madenlere Oguzman ve ark. gibi yaklasmislar ve onlari Grin kabul etmislerdir. Onlar da
6zgulendikleri amaca gore adetler tarafindan bir seyden elde edilmesi uygun gdrilen
edinimleri Griun kabul etmislerdir. Ertas (2004) ise tam olarak madenlere deginmemekle
birlikte kum, tas ve c¢akil gibi maddeleri ayni mantikla dogal driin kabul etmistir. O da
adetler geregi 0Ozgiilendigi amaca gore bir seyden elde edinilmeyi yeterli gormdstir.
Ancak bu tip dogal drinlerin asil seyden ayrilirken ona zarar verdiklerini de belirtmistir.
Akipek (1972) ise madenleri hasilat basligr altinda triin kabul etmistir. Akipek hasilati
tanimlarken ayrilirken asil esyaya zarar vermesine ragmen, arzin altinda veya Ustiinde
cok bol miktarlarda bulundugundan kendisinden uzun sire yararlaniimasi mimkiin olan
seyleri hasilat kabul etmistir. Madenleri de bu acidan distinerek uzun siire tikenmeden
kaldiklarint  belirtip driin  saymistir. Giirsoy ve ark. (1978) madenlere hig
deginmemelerine ragmen tas ve kumu Akipek ile ayni mantikla hasilat kabul
etmislerdir. Ktiley (1959) ise madenleri Yargitay’in 1950 yilinda verdigi bir karara
dayanarak urin kabul etmemektedir. Gerekgce olarak da madenlerin belirli araliklarla
yeniden olusmadiklarini géstermistir.

Bir maden cevheri kullanilmak amaciyla yeryiziine c¢ikarildigr andan itibaren
iriin niteligini kazanir. Ulkemizde butin madenler Devletin hiikim ve tasarrufu
altindadir ve icinde bulunduklari arzin milkiyetine tabi degildir (Maden K. Madde 4).
Madencilik faaliyetlerindeki izinler Bakanlar Kumlu tarafindan verilir. Maden
Kanunu’nun 7. maddesinde 2004 yilinda yapilan degisikliklerlel4 orman alanlarindaki
madencilik faaliyetlerinde de yetki Bakanlar Kurulu’na birakilmistir. Sadece Cevre ve
Orman Bakanhgi’nm gérisinin alinmasi yeterli gortilmustar.

I ORMAN KANUNU Madde 6- Devlet ormanlarina ve Devlet ormani sayilan yerlere ait her cesit isler
Orman Genel Mudarlagunce yapihlir ve yaptirihir.
14 5177 sayili Maden Kanununda ve Bazi Kanunlarda Degisiklik Yapilmasina iliskin Kanun
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4.4, Cesitli tlkelerdeki Urin kavrami

Calismanin bu bo6liminde orman drinleri konusunda diger (lkelerdeki
yaklasimlar incelenecektir. Bu kapsamda 6zellikle Avrupa Birligi Ulkeleri olmak tizere
on alti Ulke incelenmistirls incelenen Glkelerin orman GriinG olarak odun disinda neleri
gordukleri ve bunlardan yararlanmay! hangi esaslara oturttuklari ortaya konmaya
cahisilacaktir.

4.4.1. Cesitli Ulkelerdeki orman UrUnleri ve onlardan yararlanma

incelenen tim Ulkelerde benzer seyler orman irini sayilmistir. Avusturya (The
Austrian Forest Act, 1975), isveg, ispanya (Aydm-Coskun, 1998), Fransa (Forestry
Code, 1979), Finlandiya, Buylik Britanya, Cek Cumhuriyeti, Estonya, Macaristan,
Litvanya ve Slovakya (Bauer, 2004) genelde odunu ve bitkisel kaynakli drinleri orman
Urdnu saymislardir. Bu drinler genel olarak kiraz, cilek gibi meyveler, cicekler, kuru
ince ve normal dallar ve orman zeminindeki kozalaklar ve findik, ceviz gibi kabuklu
meyvelerdir. Almanya ise bu noktada farklilik goéstermektedir. Almanya’da (Bauer,
2004) soylari tehlikeye diisen bitki ve hayvan tirlerinin avlanmasina yasaklama
getirilmistir. Bu kanunda hayvanlar ile bitkiler ayni yerde sdylendiginden, hayvanlarin
da ormanlarin Griini olarak kabul edilebilecedi anlasiimaktadir.

incelenen hemen butin Glkeler yararlanma konusunda benzer yaklasimlar
gostermektedirler. Bu ulkelerin cogunda dileyen herkes, kisisel ihtiyaglarini karsilamak
amaciyla orman drtnlerinden yararlanabilir. Ancak ticari amach yararlanmalar orman
sahibinden ya da bakanliktan alinacak izinlere tabi tutulmustur.

4.4.2. incelenen dlkelerin Tirkiye ile karsilastiriimasi

Odun disi orman drlnleri konusunda belli bashi Avnipa Birligi tlkelerine
bakildiginda benzer yaklasimlar icinde olduklari goriilmektedir. Hemen bitin tlkelerde
kisisel ihtiyaclari gidermek amaciyla odun disi orman urlnlerinden yararlanma serbest
birakilmistir. Bu durum ulkemizle de temelde benzerlik géstermesine ragmen farklilik
da vardir. Temeldeki en buyik fark incelenen dlkelerin hepsinde kisisel ihtiyaclar icin
yararlanma serbest birakilmistir. Bizde ise her tirli yararlanma yasaklanmis, Kkisisel
ihtiyaclar icin olsa dahi izne baglanmistir. Ancak kanun ve yonetmeliklerde yasaklanmis
olmasina ragmen, herkes orman yan Griinlerinden, kisisel ihtiyacini karsilamak tizere orf
ve adet hukukuna gdre yararlanabilir.

Odun dis1t orman drdnlerinin ne olduklari konusunda da yine benzer seyler
sayllmistir. Genelde meyveler, dallar ve mantarlar driin olarak sayilmistir.
Mevzuatimizda sayilan sigla, recine, simsir, ¢ira gibi Gridnler diger ulkelerde
sayllmamistir. Sayilan bu lkeler arasindaki en &nemli fark Almanya’da ortaya
cikmaktadir. Almanya’nin Federal Doga Koruma Kanunu incelendiginde av hayvanlari

15 Bu konu ile ilgili olarak Avusturya, Finlandiya, Fransa, Almanya, isveg, ispanya, Biyiik Britanya, Gek
Cumhuriyeti, Bstonya, Macaristan, Litvanya, Slovakya, Slovcnya, Libya, iran ve Urdiin incelenmistir.
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ile diger bitkisel kaynakli orman urtinlerinin ayni maddede ele alindigi gérilmektedir.
Bu durumda Almanya’da av hayvanlarinin da orman drini sayildigr anlasiimaktadir.

Slovenya’da saydigr urinlerde hayvanlara da yer vererek diger ulkelerden
ayrilmaktadir. Bu ilke orman icinde yasayan vahsi hayvanlari ormanin drinid olarak
gormis ve onlardan vyararlanmayr Slovenya Orman Kanunu ile dizenlemistir.
Turkiye’de orman icinde yasayan hayvanlarin ormanin bir drind olup olmadiklari
tartismali  olmakla birlikte onlardan yararlanma Kara Avcihi§gi Kanunu ile
diizenlenmektedir.

4. Tartisma ve Sonug

Uriin kavrami bir seyden 6zgiillenme amacina gore belli araliklarla elde edilen
edinimler olarak tanimlanabilir. TM K’na gére driin, dogal drin ve hukuki Griin olmak
Uzere ikiye ayrilmaktadir. Dogal Grinler de kendi aralarinda hakiki anlamda dogal drin
ve hasilat seklinde ayrilmaktadirlar. Ormancilik calismalarinda Grin cesitlerinin hepsine
rastlamak mimkundir.

Oncelikle ormanlarin asli -dogal driini odundur. Ancak calismanin onceki
bélumlerinde de belirtildigi gibi butiin agaglari driin saymak yanhs olacaktir. TM K’na
gore agaclar, diger kaynaklar gibi, bulunduklari arazinin bitinleyici parcalaridir. Ancak
Orman Amenajman Planlari’nda kesilmesi i¢in belirlenip damgalanan agaclar,
batinleyici parca olma &zelliklerini kaybedeceklerini sdylemek yerinde olacaktir.
Cinkiu bu noktada agaglarin belirli bir siire sonra kesilecekleri kesinlesmistir. Bu
agaclar driin olma ozelligini kazanmaktadirlar. Dogal drinlerin hepsi baslangicta
bitunleyici par¢a konumundadirlar. Parcast olduklari esyanin kaderine terk
edilmislerdir. Daha acik belirtmek gerekirse asil esyadan ayri olarak tzerlerinde hicbir
hak kumlamaz, bu durumda ayri olarak satilamazlar. Agaclar acisindan konu incelenirse
orman arazisinden ayri olarak dusintulemeyeceklerini sdylemek gerekmektedir.
Ormanlarin higbir sekilde 6zel mulkiyete konu olamayacaklari, gerek 1982 tarihli
gerekse daha 6nceki 1961 tarihli Anayasalar ile glivence altina alinmistir. Bu durumda
agaclar da ormanin en temel pargasi olduklarindan, ormandan ayri olarak milkiyete
konu olmayacaklari sonucu ortaya ¢ikmaktadir. Ancak agaclarin ilgili planlarda
kesilmeleri icin karar verildiginde sonuc¢ degismektedir. Kesilmesi igin ayrilan agag
bitunleyici parcadan tasinir mala dontsecektir. Eder agaglarin drin olamayacag!l,
bitinleyici parca olarak kalacaklari séylenseydi onlardan asla faydalanilamayacagi
ortaya cikmaktadir. Bu noktada kesilmesi icin ayrilan agaclarin {Griin olacaklarini
tartismak bile yerinde olmayacaktir.

Agaclar bazi durumlarda damgalanmadan, Dikili Satis Yodntemi ile
satilabilmektedir. Bu yodntemde satis sdzlesmesi yapildigi anda agac¢ drin haline
gelmektedir.

Agac gibi agac disindaki orman drinleri olarak regineyi, defne yapragini ve onun
yagini, mese palamutnnu, sigla yagini ve buhuru, maziyi, cam fistigini, thlamur cicegini,
kegiboynuzunu, kestaneyi, sumagi, mahlebi, sahlebi, kitreyi, meyan kékiini ve onun
6zlinid ve hatta orman topraginit dahi orman drind saymak miamkindir. Bunlar odun
dist orman drind ve orman yan Urini olarak ortaya ¢ikmaktadir. Bunlarin drin haline
gelmeleri olgunlastiklari ve Orman idaresi’nin bunlardan yararlanma izni verdigi andir.
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Ancak orman koylileri kisisel ihtiyaglarini karsilamada Kanun Koyucu tarafindan
serbest birakildiklari icin olgunlasma anlarini Grin haline geldikleri an olarak saymak
daha dogru bir yaklasim olacaktir.

Bitkisel kaynakli orman drinlerinin yaninda bir de bitkisel kaynakli olmayan
orman drunleri bulunmaktadir. Bu udrlnleri ormanin Grind olarak av hayvanlari ve
orman ici sular, orman arazisinin drini olarak da madenler seklinde belirlemek yerinde
olacaktir. Av hayvanlarindan, Merkez Av Komisyonu Kararlari’iica belirlenen
hayvanlar, avlanmalarina izin verilen tarihler icerisinde ve o yerde avlanmasina izni
olan kisiler tarafindan avlanilirlarsa trin haline gelir. Bu tarihlerin disinda avlananlar ve
avlanmalarina izin verilmeyen hayvanlar bitiunleyici pargca durumundadirlar. Baska bir
deyisle sahipsiz maldirlar. Orman ici sular ise yer yuzune c¢iktiklari andan itibaren
belirlenen miktarlarda kullanildiklarinda Grin olmaktadirlar. Madenler ise yerylziine
¢ikarildiklari ana kadar bitlnleyici parca, o andan sonra ise drin olarak
degerlendirilmektedir.

Calismanin daha 6nceki bolimlerinde de belirtildigi gibi tGriin konusunda bazi
tartismalar s6z konusudur. Oncelikle odun disi orman driinlerine gereken onem
verilmemektedir. Tirkiye Ormancihiinda odunun esas alindigi bir dretim sekli soz
konusudur. Buna ragmen d{retilen odun miktari, dlke talebini karsilayamamaktadir.
Diger taraftan odun disindaki orman drlnlerinde ise Turkiye, diger ulkelerle
karsilastirildiginda oldukga gerilerde kalmaktadir. Ormanlarin sagladigr manevi drin ya
da hizmet kavrami gibi fonksiyonlar gézardi edilmeden odun Uretimini arttiracak yeni
careler bulunmalidir. Bunun icin en basta son yillarda hizla artan oiman tahribinin
azaltilarak agac serveti korunmaya calisiimalidir.

Orman agaclarinin hangi noktada trin haline geldigi de tartisilmasi gereken bir
konudur. Bu konu bazi yazarlar kesilmesine karar verilen agacin driin haline gelecegini
belirtmektedirler. TM K’da bir seyin ancak ézgulendigi amaca goére olgunlastiktan sonra
trtin haline gelebilecegi belirtilmektedir. Buna karsilik agaclarda bu sekilde bir
olgunlasmadan s6z etmek mumkiin degildir. Bir alandaki agaclarin hepsi ayni amagc igin
0zgulenmislerdir ve ayni olgunluga sahiplerdir. Onun i¢in bu yazarlar kesim Kkarari
verilen agaglar herhangi bir olgunlasma durumuna bakilmaksizin drin kabul edilmeleri
gerektigini belirtmektedirler. Calismanin 6nceki kisimlarinda da belirtildigi gibi bir
agacin drin olup olmamasi ona karsi islenen suclari degistirmektedir. Kesilmesi igin
ayrilmayan bir aga¢ kesildiginde bu eylemi gerceklestiren kisinin aga¢ kesme sugunu
isledigi  kabul edilir ve 6831 sayih Orman Kanunu Hikiumlerine gore
cezalandiriimaktadir. Burada bir sorun yoktur. Ama kesilmesi icin ayrilan aga¢ baska
bir kisi tarafindan, izinsiz kesildiginde durum karismaktadir. Genel uygulama, bu kisiyi
de aga¢ kesme suguna gore cezalandirmaktadir. Ancak kesim karari verilen agacin artik
trin haline gelip, tasinir mala dontsecegi de dustnulebilir. Bu durumda aga¢ Orman
idaresi’nin veya dikili satislarda igiincii bir kisinin milkiyetine girmistir. Sonug
itibariyle eylemi gerceklestiren kisi baska bir kisinin esyasini ali koymustur. Bdylece bu
kisinin 5237 sayili Tirk Ceza Kanunu’na goére, hirsizhik suguyla cezalandiriimasi
gerekmektedir. Yurirlikten kalkan eski Ceza Kanunu’nun 492. maddesinin 8. bendinde
ormanlarda islenen hirsizlik sugu tanimlanirken, kesili haldeki odunun gotirilmesi bu
sugu olusturuyordu. 2004 vyilinda ydlridrlige giren yeni yasada da 141. maddede
“zilyedinin rizasi olmadan baskasina ait tasinir malin alinmasi” denilerek hirsizhik
sucunun ancak tasinir mallarda islenebilecedi belirtilmistir. Sonug¢ olarak Ceza
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Kanunu’na bakildiginda heniliz tasinir mala dénismemis bir seyin alinmasinin hirsizhk
sucuyla cezalandirilmayacagi gorilmektedir.

Bir baska tartisilmasi gereken konu av hayvanlarinin, sularin ve madenlerin
ormanlarin Grini olup olamayacaklaridir. Burada géz 6nine alinmasi gereken i¢ nokta
vardir. Birincisi bu varhiklar ormanlardan ¢ikarildiklarinda hem kendilerinde hem de
ormanlarda bir kayiba neden olup olmadiklaridir. Baska bir deyisle ormanlarin
butinleyici parcasl olup olmadiklaridir. ikinci nokta ise tekrarlanip
tekrarlanmadiklaridir. Ugiincii nokta ise av hayvanlari, sular ve madenlerin olusumuna,
ormanlarin bir katkisinin bulunup bulunmadigidir.

Ozellikle sularin ve madenlerin ¢ikarilmalarinin bir kayba neden olacag: agiktir.
Genel goéris av hayvanlarinda boéyle bir kaybin olmadigidir. Ancak bazi av
hayvanlarinin, yalnizca belirli bir bdlgedeki belirli bir ormanda yasayabildikleri
bilinmektedir. Bu bdlgenin disina g¢ikarildiklarinda, ayni agaclardan olusan bir orman
dahi olsa yasamlarini siirdiremedikleri gériilmektedir. Doktrinde bazi yazarlar baliklari,
sudan cikarildiklarinda yasayamayacaklarindan hareketle, bitinleyici parg¢a kabul
etmektedirler. Av hayvanlarim da bu nedenle ormanlarin bitinleyici pargalari olarak
gormek yerinde olacaktir.

Tekrarlanmalari noktasinda, (bu drinlerin Gg¢u de tekrarlanmayan drinlerdir.
Ancak daha &nce de agaclar icin belirtildigi gibi bu tGrinlerdeki yararlanmadan dolay!
meydana gelen azalmalar énemsiz boyuttadir.

Ormanlarin bu seylerin olusumuna bir katma deger katip katmadiklari konusunda
ise gerek av hayvanlarina gerekse sulara ormanlarin bir deder kattiklari aciktir. Av
hayvanlarinin orman olmayan bir yerde yasamlarini sirdiremeyecekleri ya da ¢ok
zorlanacaklarinin belirtilmesi gerekmektedir. Sularda ise ormanlarin, hem intersepsiyon,
transprasyon gibi yontemlerle sularin olusmasina hem de bulunduklari c¢evreyi
etkileyerek su kalitesinin artmasina yardimci olduklari bilinmektedir. Orman icindeki
madenler ise zaten ormanlarin degil orman arazilerinin Griind sayilmaktadirlar.

Ayrica biyolojik olarak yapilan orman tanimlarinda ormanlarin yalnizca
bitkilerden olustuklari belirtilmemistir. Ormanlar tanimlanirken agaglarin yaninda yaban
hayvanlarinin, topragin, toprak igindeki mikro organizmalarin, orman igindeki yer alti
ve yer {std sularinin ormanlarin birer parcalari olduklari séylenmistir. Ozellikle av
hayvanlari ve sular bu agidan da orman ekosisteminin ayrilmaz bir pargasini
olusturmaktadirlar.

Orman dridnlerinin hemen hepsinden yararlanmada Orman Genel Miuduarligu
(OGM) sorumlu tutulmustur. Orman drind olup olmadiklari tartisma konusu olan av
hayvanlari ve orman ici sular konusunda dahi yetki buyik oranda OGM ’ye verilmistir.
Ancak madenler konusu istisna olusturulmaktadir. Yeni c¢ikarilan yasalarla Cevre ve
Orman Bakanhgi yalnizca goriusiu alinacak bir duruma getirilmistir. Daha da 6nemli
nokta ise orman arazilerine ve ormanlara buytk zararlar verecek tas ve kum g¢ikariima
islemlerinde Cevre ve Orman Bakanligi tamamen devre disi birakilmistir.

Avyrica 2634 sayilhh Turizm Tesvik Kanunu’nda Kialtir ve Turizm Bakanhginin
uygun goérdugu alanlari turizme acgabilecedi sdylenmistir. Bu kanunun 8. maddesinin (1)
fikrasinda orman alanlarinin turizm tesisleri icin kullanilabilecedi ve bu alanlarin Kiltir
ve Turizm Bakanhgina 6zgiilenecegi belirtilmistir. Bu madde ile orman alanlari daha da
daraltilacagi agiktir.
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Sonu¢ olarak; ormanlarin tim faydalarinin yaninda, orman d{rinlerine olan
ihtiyac da giderek artmakta ve bu ihtiya¢ karsilanamamaktadir. Bu nedenlerden dolayi
mevcut orman alanlarinin korunmasi ve bu alanlari daraltacak 6zgllenmelerin énine
gecilmelidir.

6831 sayili Orman Kanunu’ndaki orman tanimi glinimiz sartlarinda yetersiz ve
dar kalmaktadir. Bu tanim orman drinlerini, 6zellikle ormanlarin vazgegilmez unsuru
olan hayvanlari ve orman i¢i sulan da kapsayacak sekilde gelistirilmelidir.

Orman alanlarindaki madencilik calismalarinda Cevre ve Orman Bakanligi’nin
yetkisi arttirilmahidir. En azindan Maden Kanunu’nun 7. maddesindeki “gdérusd alinir”
ifadesi yerine “oluru alinir” ifadesi getirilmelidir. Orman icinde tas ve kum ocaklari
acmak gibi orman ekosistemine geri dénusumi imkansiz islere izin verilmemeli, en
azindan izin verme yetkisi Cevre ve Orman Bakanligi’na verilmelidir.

Av hayvanlarinda her tirli yetki Cevre ve Orman Bakanligi olmasina ragmen
orman ig¢i sularda yetkinin kimde oldugu konusunda celiski vardir. Bu celiskiyi
diuzeltmek amaciyla Yeralti Sulari Hakkindaki Kanun’un 7. maddesine ormanlar igin
istisna getirilmelidir. Cinkd Orman idaresi’nin orman {rlnlerinin yo6netilmesi
konusundaki yetkileri arttirtimalidir.
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Abstract

The purpose of this study has been to determine the forestry products; to set
the procedures and bases for benefiting from these types of products in Turkey as
\vell as in the 1vorld; and to determine the comparison of the elements mentioned
above.

The niaterial implications are described tlioroughly and the borders of
forests are presented accoiding to the Civil Code and the Forest Law.

The following cliapters of the study shoiv what the products in forestry are,
vvliich products considered to be natural and lawful. In addition it has been stated
thiat natural forest products split into two groups: wood products and non-wood
products.

Further on in the study, researcl on types of products that are considered as
forestry products in EU and otlier coulitries and their benefiting procedures have
been analyzed

At the final stage of this study, based on the general evaluation regarding
the subject several conclusions have been presented.

Keyvvords: Fruit, natural prodiict, lawful product.

1. Introduction

Basicialy the term “product” have similar meanings but in different kind of work
flelds take different meanings. In this work the fruit meaning of product wvill be studied.
In doctrin Akipek described the fruit as “ the economic income and revenue from
corporal or incorporal goods” (Akipek, 1972). The concept of Fruit is divided into two
as Nature Fruits and Legal Fruits. And Nature Fruits divided into two by itself as
Revenue and Real Nature Fruits.

Rcccived: 13.03.2008, acceptcd: 18.08.2008
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2. Results and Discussion

The Natire and Legal Frinits that are described in Turkish Civil Code, can be
seen in forests. But before beginning the Fruit subject, it will be proper to go dver the
incident and appendage concepts that are complementary in forestry.

Ali things that are on the forest lands and can’t be seperated without doing any
ham to the land or to itself, are named incidents. Trees, sources in the forest and otlier
brildings and faculities are considered as incidents to the forest land. Appendage is
defined as ali movable goods that are allocationed for the benefits and fiinctions from
the forest.

Prodiict concept in forestry is seperated to tvwo as natural fruits and legal fruits,
like in objects law. Natural fruits are also divided to t\vo in itself as main products and
side products (non-wood products). We can also divide side products into t\vo as
vegeteal and non-vegeteal products.

In the Forestry Lavv’s 16th, 17th and 18th. articles, the income from the \vorks
being done, create the \voods’ legal fruit. Fresh or dry trees, barks, pine wood, tar, gurn,
the coal that came from trees, also linden blossoms, acorn, ali kinds of wood cover,
arbor vitae cone, medical and industrial plants and seeds also soil, sand and pebble are
considered as Ivood products. Also vvaters in the wood, mines in the wood and hunting
animals can be accepted as natural fruits.

Using these fruits are bound to different permisions. In foreign counlries using
them for personal needs are free, but using them for commercial reasons are bound to
permission. In turkey there is no seperation. But in some places using them for personel
needs are free according to customs and habits.

3. Conclusion

With ali kinds of benefits from woods, the need for thie wood products are
increasing and this need carmot be ansvvered. Because of this, the existing fields must be
preserved and allocations must be prevented.

The definition of forest in the 6831th Forestry Law is incappable and holloiv in
our time. This definition must be expanded to contain animals and forest vvaters.

The authority of the Ministry of Environment and Forestry must be increased in
mining works in the forest fields. At least in the Mining Law’s 7th. article, the term
“asked for opinion” must be clianged to “asked for permission”. The opening of stone or
sand mines in the forest should not be allovved, or at least the authority to alloiv opening
these mines must be given to the Ministry of Environment and Forestry.

The authority for the hunting grounds is The Ministry of Enviroment and
Forestry but who is authorized for the forest \vaters is a gray matter. To correct these
matter in the Undergorund Waters Law’s 7th. article there must be an exception for the
forests. Because the authority of the Forestry Management on the managing of forest
products must be increased.
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Abstract

In forestry, \vood extracting activities \vhich is a main stage bet\veen forest
lharvesting and transportation activities are very expensive, difficult and time
consuming activities. Skidding of lieavy and large-diameter logs on tlie ground
from stump to the roadside landings is a complicated process. Besides, tliis activity
brings up some environmental, economic and ergonomic problems. In this study, it
is suggested to apply a new system which provides controlled sliding of logs
thirough plastic chutes to overcome these problems. This system \vorks both by
yarding the lieavy logs uphill using a drummed engine and by sliding them
doivnhill with controlled brake system in plastic or fiberglass chutes located on
forest ground. Sucli a system can be used \vithin 300 m yarding distances by a
portative drummed engine mechanism or by a drummed forest tractor operating
from a roadside. In case of the necessity, the yarding distance of the system can be
increased by installing additional consecutive chutes. It is expected some
advailitages from this system with respect to its economical viability, applicability,
and efficiency in forestry activities. Furtliermore, the system miglit decrease
damages on residual trees and seedlings, and ensure \vorkers’ safety and enable to
liarvest forest products in the logging sites where installation of modern liarvesting
equipment is not economically feasible. Quality and quantity damages to carried
logs and environmental damages to forest ecosystem can be minimized by using
this semi-mechanical system. This system has also some operational advantages by
establisliing on any terrain conditions, by yarding uphill and dovvnhill, and by
decreasing Ivork accidents.

Key Woi*ds: Forest ground, log yarding, plastic chutes, controlled sliding system,
forestry activities in Turkey
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1. Introduction

Ovving to increasing of public demand on the conservation of environment, the
importance given to the environmentally friendly forestry activities have increased in
recent years. This has brought environmental and ergonomic as well as economicai
issues into the agenda of today’s forestry activities. Therefore, forest harvesting
activities, which are the most important source of damages onto the forest ecosystem,
can be performed with a minimum quality and quantity loss on forest products and \vith
a minimum damage to the environment.

In the world, the total annual production of large size round wood \vithout bark is
about 3.5 billion m3 in vvhich the highest amount of industrial forest product are logs,
which are follovved by fiber chips and pulp vvoods (FAO, 2007). In Turkey,
approximately 10 million m3industrial wood and 15 million stere, piled ciibic meter and
fuel wood have been produced each year. The amount of 65 % of industrial \vood
demand is satisfied by General Directorate of Forestry (GDF). This amount is the 90 %
of the income of the forest industry. Approximately 50-55 % of annual wood production
of GDF is industrial wood production and 48 % of it is logs (DPT, 2001).

Transportation of the wood products consists of two stages; the first one is the
primary transportation vvhich consists of felling, bucking, delimbing, and transporting to
the landing and the second one is the secondary transportation vvhich consists of liauling
by logging trucks. The primary transportation is the most difficult and expensive stage
vvhich is also major cause of the environment damages in forest ecosystem.

The usage of cable logging methods and mechanized harvesting systems is
limited in Turkey. Because of the fact that the majority of forest is located in
mountainous areas, it is very difficult to extract timber by using traditional methods,
vvhich mainly include skidding by animal povver and manpovver, and partially vvinching
by forest tractors. Skidding of logs on steep mountainous terrains causes serious
damages on transported wood products, residual stands, and forest soil. The skidded
logs can knock the remaining trees and then cracked, ruptured, and vvithered. In Turkey,
since vvood supply to market demand is inadequate and 9 % of industrial vvood demand
has been imported. Therefore, quality and quantity losses on transported vvood material
are very important problems (Unver and Acar, 2006). For this reason, novvadays using
advanced extraction systems is inevitable to prevent losses on the quality of the
extracted vvood in mountainous forests.

Due to vvounds vvhich take place on the residual trees during ground skidding,
trees become vulnerable to insect and fungus attacks, vvhich negatively affect the
sustainability of forest. Also, soil compaction may occur during skidding based on the
amount and vveight of transported vvood material. As a result of soil compaction,
physical and Chemical features of soil can be influenced negatively, vvhich leads to
reduction in forest productivity.

Murpy et al. (1985) stated that damages to vvood material during harvesting
activities decreased the productivity by amount of 40 %. Similarly, Gurtan (1975)
reported that 15 % to 17 % of vvood production loosed after harvesting activities in
Artvin and Trabzon regions in Turkey. Also, it vvas estimated that 10 % value loss may
occur because of the quality reduction on the transported vvood (Gurtan, 1975). Fjeld
and Granhus (1998) detemiined that the average injury rate vvas 11.4 % after applying
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single tree selection harvesting method in Nor\vay spruce (Picea cibies). It was found
that althiough only less than 2 % of trees in harvesting unit were cut, 26 % of residual
trees died or got damaged. Bettinger and Kellogg (1993) found that 39.8 % of total
stand were damaged after harvesting in a mixed conifer stand. Similarly, Pinard and
Putz (1996) reported that uncontrolled logging damaged more than 50 % of the original
stand.

In last few years, the problem of transporting small-diameter wood materials
from stand to the landing in mountainous regions has been solved by using plastic chute
system (Acar et al., 2005). Ho\vever, extraction of large-diameter wood material is very
difficult because of the difficulties in work conditions, time consumption, safety risks
and high costs, as well as ergonomic and environmental difficulties.

At present, it is thought that cable yarding, balloon logging, and helicopter
loggings are the most suitable methods in extraction of large-diameter wood materials.
Cable yarding Systems are practiced in specific corridors with the yarding distance of
300 - 2000m. Because these systems are expensive and established in the areas \vhere
there are less than 300 mVha materials, they are not preferred in Turkey. On the other
hand, balloon logging and helicopter logging are very expensive (Blakeney, 1992)..
Because of this fact, they are not used in Turkey

The amounl of the damage to residual stand after harvesting activities is
important because it can affect sustainability of forest ecosystems and the wood material
which can be obtained from forest in the future (Acar and Unver, 2006). Therefore, new
systems must be developed to extract the large-diameter wood material in such a way
that both forest sustainability and contribution to the country’s economy can be ensured.
In this study, it is aimed to improve a new semi-mechanic system of plastic chute to
perform an economic, environmentally friendly, and ergonomic wood extraction
process.

2. Controlled Log Sliding in Plastic Chutes System

The system of controlled log sliding plastic chute is composed of two main parts,
one is the artificial route made in plastic chutes and the other one is motor mechanism
perfomiing sliding or pulling. Subparts of the system are 10 HP motor, brake drum,
Steel bearing cable which has 6 -8 mm diameter, at least two holds, direction
mechanism, break device, hamess, control handle, and a redactor. The motor which
performs controlled sliding or pulling can be electrically operated. The power of the
motor has to be 120 volt and the dimensions of it must be at least 40x40 cm. A redactor
is installed on the motor to improve electric and gravitational power. The total
mechanism is approximately the amount of 80 kg and it can be separated into two parts
and carried by two \vorkers to be reinstalled in the forest. The redactor which decreases
the cycling of the motor from 1200 to 30 in a minute is installed on the system.
Construction of motor mechanism is very important because the average weight of the
product to be carried by this system is about 600kg. Fixing of the mechanism on the
forest area should be carefully planned and done. The mechanism should be replaced on
a flat ground with its feet as strongly standing on the floor. Then, to prevent the
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movement of the mechanism during transportation, it sliould be strongly tied to trees
with security ropes.

W liile establishing an artificial route consisting of chutes, it is not necessary to
open any corridor. The chute route can be easily established vertically in the slopes
between 10 % and 70 %, whereas the route can be established in the way that the route
is angled to the contour lines more than 70 % slopes. Inverlitory parameters relating to
system are presented in Table 1.

Table 1. Inventory Tables ofthe Chute System.

Features of Chute

The number

Type and model

Diameter

Thickness

Length

Length of route

Route slope

Boundary of transportation
Features of Mechanism (Motor)
Type

Povver

Weight

Width of drum

Cycle of redactor

Weight of redactor

Features of the chute system
Total vveight of system

The number of pieces in system
The number of laborers

Productivity of system

While dovvnhill transportation of logs in plastic chutes is performed by
controlled brake system without using motor, uphill transportation of logs is performed
by a portative drummed motor mechanism or a forest tractor vvith dram. Plastic chutes
are connected to each other by using tips vvith screvvs. The tips of the upper chute vvhich
we called as male must be installed in the lovver chute during dovvnhill sliding, so the
obstructing of sliding logs in the chutes is prevented. On the other hand, vvhen pulling
the logs uphill, the lovver chute vvhich vve called female is located on the upper chute
(Figlre 1).
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(a) Controlled sliding to downhill (b) Pulling by motor power to uphill

Figlre 1. Position of chutes in setting of transportation direction.

After contiecting the chutes, sliding of logs tied to a steel cable is performed by a
control handle without starting the motor during controlled sliding to downhill.
Establishing of the route, carrying and installing of the chute system are generally done
by two laborers, and the system runs by an operator and one or two laborers. The sliding
distance should be ideally about 300m, but it can be expanded to the flat areas. Sliding
of logs trough dovvnhill can only be done after discharging the retrograde cable in a
controlled way when the motor is off. After that, the motor is started to draw an empty
retrograde cable and to roll on the drum (Figlre 2).

If there is a forest road near the larvesting area, the system can be installed to a
forest tractor to pull logs uphill. If there is no forest road, a drummed mechanism having
a motor is installed in the harvesting area. The logs are pulled trough uphill vvith the
povver of this motor on a flat or a slopped route (Figire 3).
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Figlre 2. Controlled sliding of logs to dovvnhill direclion in plastic chute roite.

3. Evaluation of the System

Extraction with plastic chute has rnore advantages than other yarding methods in
terms of environmental, ergonomic, and economical issues. Its damages on
environment, standing and young trees, and quality and qgnantity of vvoods are in a
minimum level (Acar, 2005). Installation process can be carried out at most one day
\vithout using any equipment. The route can be installed both vertically and a defined
angle to the area. The friction coefficient between the logs and chutes is less than that of
betvveen the log and soil, so the applied povver to logs will be less than that to ground
based skidding. Chutes should be installed to the area taking the transportation direction
into consideration. Othenvise, logs can be blocked at the comiection points of the
chutes.
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The system of controlied sliding in the chute saves time and work power and
needs less labor when compared with other extracting methods. In Turkey, harvesting
activities are performed by forest villagers or logging cre\v assigned by forest
cooperatives. Also, the difference betvveen this system and the other extracting systems
is that qualified laborers are only required in the establishing stage. Establishing the
route which consists of chutes can be done without giving any damages to the forest.
Thus, any damages to the residual trees and the vvood material in the future can be
minimized. The damages on the transported vvoods, residual stands, sapling and soil
during logging vvith plastic log chutes are less than those of the other logging techniques
(Acar et al., 2005).

Because laborers do not pull or push the logs during the operation, the
transporting distance in the controlied skidding and pulling technique wvill not be
important (Acar et al., 2005). I-lovvever, they vvork only vvhere the motor mechanism and
braking mechanism is established. When it is necessary, they control the system in the
molorvvay near the forest vvithout vvalking in the forest, so any vvork accidents might be
avoided.

The cost of this chute system is approximately 10 tliousand dollars. This portable
system is less expensive and more productive than the other mechanized extracting
techniques.

The logs avvay from the forest roads are generally left in the area because they
cannot be reached and carried to the roadside. These abandoned materials vvill be able to
be contributed to the economy by using chute system. Furthermore, small-diameter
vvood material can be carried on the chute route by manpovver, vvithout using any motor
mechanism.

4. Conclusions and Recommendations

Improving current extraction methods of large-diameter vvood material is one of
the most important subjects in the forest management. 143 565 000 TRL vvas spent on
extraction of vvood material in 2006, vvhich vvas approximately % 36 of the vvhole
budget declared by the GDF (OGM, 2006).

Controlied sliding of logs by motor mechanism decrease the amount and severity
of vvounds on the residual trees, vvhich is important to diminish the natural habitat for
bark insect and fungus. Semi-mechanic system minimizing the residual stand damage
should be considered for the forest areas as important risks of insects and fungus. For
example, the East Black Sea Region in the North East of Turkey is at risk of bark insect
such as Dentroctaniis micans and ips sexdemlatiis (Alkan et al, 2005).

Consequently, this above mentioned system, used for the first time in Turkish
forestry to extract vvood material, is a practical, economical, productive, and simple
system. It can be seen that the system is portable and sensitive to the environment, and it
gives also minimum damage to the ecosystem and transported products. Therefore, it
can be an altemative to the expensive systems such as aerial systems. The system is
semi- mechanized form of the chute system vvhich gives successful results in carrying
small-diameter vvood materials and most preferable in the future in terms of
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Environmental Impact Assessment (EIA). Thus, more studies should be conducted on
this system for future improvements.
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Abstract

Disagreement betiveen the Government of Georgia and international oil
corporationls on eco-compensation measures required off-set environmental
damages eaused by large scale oil and gas pipelines resultedin the application oftlie
liabitat-hectare metliodology to define the necessary scope of eco-compensation
measures for environmental damages related to the construction of the pipelines.
The habitat-liectare scoring method is a common approach to determine the value
of vegetation in non-monetary units. The environmental proxy used i.e. the
"currency" in vvhich the value of vegetation is expressed is the "habitat-liectare
The habitat score is derived by assessing a number of site-based hLabitat and
landscape components against a pre-determined 'benchmarkk Benchmarks have
to be defmed for different ecological vegetation classes (EVCs).

habitat area fliaj x habitat score = habitat-liectares

Since little information is available on the development of habitat quality of
various forest commuitiities (EVCs) in Georgia and since the data available for this
ex-post assessment did not allow for a tliorough assessment of biodiversity, the
development ofthe dominant species in each EVC (as expressed in yield tables) vvas
used as a proxy for the development of the habitat quality/value in each EVC.

Reccived: 24.07.2008; acccptcd: 04.11.2008
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In total 262 plots with a total area of 141.82 ha of land classified as forest
were assessed using tlie habitat-liectare methodology. The total value of these
forest areas amounts to 80.51 habitat-hectares.

The scope oftlie eco-compensation measures (i.e. the compensation ratio)
required to assure that no net loss inforest habitats occurs depends on the period
oftime the party causing the deforestation can be committed to look after the
afforestation, The compensation ratio required to assure that no net loss inforest
habitats occurs vvas calculated for the totality of the forest areas in Georgia
affected by the construction of BTC/SCP pipelines in decennial stepsfor care
taldngperiods 0/20, 30 and 40 years. Depending on the EVC and the condition of
the forest at the moment of clearing the compensation ratio for the care taking
period variedfrom 1:2,5 up to 1:6,8 ha.

Key\vords: Pipeline, flora and founa, compensation, biodervisity

1. Introduction - BTC/SCP-Pipelines in Georgia

BTC and SCP Pipelines

The BTC/SCP pipeline projects linking oil and natural gas fields in the Caspian
Sea region with European markets are of considerable strategic global importance and
of particular economic importance for Georgia. The pipelines cross Azerbaijan, Georgia
and Turkey (Figire 1) and allovv to annually transport up to 50 million tons crude oil (=
1 million barrel per day) and up to 20 billion cubic meter of gas to Europe. Since the
pipelines do neither cross into Russian nor lIranian territory they are of considerable
importance for Europe's energy supply security and are thus being attributed a very high
geopolitical importance.

The BTC/SCP pipeline projects cross the territory of Georgia on a 248 km length
of with an average width of the right of way of 53 m. The route is characterized by very
diverse ecological conditions and abundantly highly specific biodiversity which has
been assessed only partially, so far - one of the reasons why e.g. the Environmental and
Social Impact Assessment (ESLA) for the pipelines could be approved on a conditional
basis only. Consequently, detrimental impacts to the protection of biodiversity,
protected areas and forestry must be reduced to the absolute minimum and unavoidable
residual environmental damages have to be offset by an appropriate eco-compensation
scheme. This in particular applies to ali impacts on forest ecosystems, which need to be
evaluated and offset by adequate mitigation and eco-compensation measures \vith the
goal to restore equivalent forest habitats.
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BTC Co.,1the consortium unifying 11 national and International oil companies
under the leadership of British Petrol, which has built and is operating the pipelineS, has
committed to restore equiivalent forest habitats, to make sure that the Republic of
Georgia, as the o\vner of the forests affected by the construction of the pipelines and at
the same time represelitative of the people of Georgia who benefit from the extra-
commercial functions of these forests, would not face any loss with respect to
environmental goods and Services.

Negotiations on necessary eco-compensation measures began in 2005, after the
formal inauguration of the pipelines. Up till no\v, the Government of Georgia did not
find a basis to agree \vith BTC Co upon the scope of the required eco-compensation
measures"”. Given BTC's initial offer to plant 150 trees per each 100 trees felled on the
pipeline's right of way, this is hardly surprising.

Given the dead-lock in negotiations and given the project's dimensions (see info-
box), the Georgian Ministry of Environmental Protection and Natural Resources
requested support from the World Bank in terms of intemational expertise and
mediation vvith regards to the

calcilation of damages to forest ecosystems by the BTC/SCP pipelines
construction activities according to the "net gain principle” "habitat-hectare"
approach, and

recommendations on the exact ratio for forest eco-compensation based upon
modem methodologies and intemational best practice.

This assignment vvas contracted to Peter Herbst and Christian Susan.

BTC Corporation.

Draft "Memorandum of Understanding bet\veen BTC Co. and llic Ministry of Environment Protection
and Natural Resources of Georgia for Forest Eco-Compensation” (Vcrsion BTC Co. of 12 November,
2004; Revised by EA, MoE, GIOC).
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2. Material and Methods

2.1. 'No netloss', 'Netgain principle’

The 'no net-loss' as well as the 'net gam' principles originate from discussions
about sustainable development, and how to best achieve it. Sustainable development
requires that 'development today must meet the needs of the present generation vvithout
compromising the ability of future generations to meet their own needs3. Sustainable
development provides for protection of healthy environments while at the same time
healthy economies and thriving societies develop.

Strict application of the 'no net-loss principle' can lead towards a sustainable
development patli in countries which are richly endowed with natural resources and
\vhere economic development processes have not (yet) led to a critical reduction of the
quality of the environment.

In countries \vhere past economic development processes have been carried out
to the detriment of the environment, the application of the 'net gain principle' should
help to 're-balance’ the accounts. Simply put from a purely environmental point of view,
net gain in this context means achieving a net environmental benefit 4 From an
economic point of view (i.e. from’the point of view of the society as a vvhole as opposed
to the fmancial point of view of a single investor) net gain means achieving economic
development vvithout causing negative impacts on the natural environment.

The legal framevvork is a cnicial aspect: A precondition to apply the "net gain
principle” is its inclusion into the regulatory framelvork and the provision of legally
binding and transparent rules and regulations for calculation of offset ratios, there. In
Georgia, ho\vever, neither the application of the 'net gain principle' nor the 'no net-loss
principle' are explicitly found in the legal and regulatory framevvork.

Georgia is a country stili generously endowed with forest resources, which have
a rich and varied ecology. Nonetheless, maintenance of such forests as valuable Stores
for biodiversity and habitats for fauna and flora is not only a part of the National
Biodiversity Strategy and Action Plan but also recognized to be of intemational
importance 5 Thus no net-loss must be allovved to occur in this domain.

On the other hiand Georgia tries to attract direct foreign investment to curb
economic development. The construction of the BTC/SCP pipelines has brought much-
needed direct foreign investments and job opportunities and tlhius contributed to stability
and economic grovvth in Georgia.

In order to ensure overall sustainability of Georgia's future development it had to
be assured that further economic development occurs - but not to the detriment of the
country’s environment.

It is understood that BTC Co - in accordance with their formal commitments -
will restore equivalent forest habitat to the necessary extent, \vhere environmental
damages and losses in habitat caused by the construction of the pipelines wvill be offset
by an eco-compensation programme and no net-loss wvill occur in the environmental
domain.

VVorld Commission on Environment and Development (Brundlland Commission), 1987.
4 Pollution probe, exploring applications of the net gain principle, 2004
s  Caucasus mixcd forests (PA0408), WAWVF
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Taking into consideration that the Government of Georgia (GoG) has already
been compensated by BTC Co for the commercial value of the timber felled in the
construetion process of BTC/SCP pipelines (ali forests in Georgia are State ovvned),
restoration of the equivalent habitats necessarily will result in a net gain for Georgia
from an strictly economic point of view: GoG has been compensated fmancially for the
commercial loss of standing timber, and on top of that equivalent habitats wvill be
restored.

It goes vvithout saying that achieving such a net-gain from an economic
perspeetive vvhile assuring the occurrence of no net-loss from an environmental point of
vievv, cannot be achieved by a mere replacement of the loss of standing timber at a
planting ratio of 1.5:1 (i.e. 150 trees to be replanted for each 100 trees felled) as initially
proposed in the ESIA Q.

If - and only if - the forest eco-compensation programme to be carried out by
BTC Co wvill result in the restoration of the equivalent forest habitats it can be assured
that no net-loss in envirénmental quality occurs and at the same time from an economic
point of vievv a net gain is achieved.

2.2. Habitat-liectare assessment

The habitat-heetare scoring method is a common approach to determine the
value of native vegetation in non-monetary units. The envirénmental proxy used (i.e.
the "currency" in vvhich the value of vegetation is expressed) is the "habitat-heetare".

habitat area [ha] x habitat score = habitat-heetares

This method is applied to assess a nurnber of site-based habitat and landscape
components against a pre-determined 'benehmark’. Benchmarks have to be defmed for
different ecological vegetation elasses (EVC). The benehmark for each EVC deseribes
the average characteristics of mature and apparently long undisturbed biodiversity and
native vegetation occurring in the bioregions in vvhich habitats shall be assessed. The
habitat-heetare exercise foresees an in-situ assessment of natural vegetation to collect a
range of visually assessed information of several vegetation components aeross the
habitat zone. The eloser a certain forest society comes to the benehmark, the higher its
habitat score wvill be. The highest score a forest society can achieve is 100%, i.e. the
forest society has the characteristics of apparently long undisturbed biodiversity and
native vegetation.

The habitat-heetare method has been developed in Australia. The Australian
State Government of Victoria, Department of Sustainability and Environment7, uses the
follovving components and vveiglits presented in Table 1.

b Table 1-2 proposed mitigation measures, ESIA esecutive summary page 14
7 Vegetation Quality Assessment Manual - Guidelines for applying the lhabitat-hectares scoring method;
Department of Sustainability and Environment; Government of Victoria; 2004
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Table 1. Components and \veights used in habitat-heetare assessment in Victoria,
Australia

Componcnt Max. value (%)
Site condition Large trees 10
Tree (canopy) covcr 5
Understorey (non-tree) strata 25
Lack of \veeds 15
Recruitment 10
Organic litter
Logs
Landscapc context Patch size* 10
Ncighbourhood* 10
Distance to core area* 5
Total 100

«Components may be derived wvith assistanee from 1iaps and other (e.g. GIS) fiifomiation sources.

Since at the time of this stndy the pipelines had already been built no pre-
assessment of the then undisturbed right of \vay could be undertaken to support these
calculations; only an ex-post assessment of the quality Hof the ecosystems affected by
the pipeline construction could be carried out - hovvever, based 01l existing data 9 availed
to the consultants. It is obvious that based on this limited set of available data (which
had been collected for totally different reasons and under different approaches, but had
to be used for this study due to the irreversibility of the original vegetation after elearing
the right of \vay), a pragmatic approach had to be follovved to allovv the adoption of the
habitat-heetare methodology to the - only available set of vegetation data.

These data-sets availed on the forest areas affected by the construction of the
pipelines did mainly contain information on the dominant and co-dominant tree species
and timber produetion related data, only. Since the data-set did contain only limited
information with regards to biodiversity, the habitat-heetare assessment had to be
focused on timber produetion related data, mainly. It is understood that this is a
shorteoming of the aetual approach but stili the most reliable and objeetive methodology
which possibly can be applied in such ex-post assessment data environment.

2.3. Applicability of the liabitat-hectare methodology

Any vegetation data required to assess the various site conditions are usually
collected visually during in situ inspeetions of the areas under assessment. Any

s Vegetation Quality Assessment Mannal - Guidelines for applying tlie habitat-hectare scoring metliod
Version 1.3.

9  Saktkyproekti (Gcorgian Forestry Project) detailcd forest inventory on tlie State Forest Funcl inside the 44
m right of \vay for the Baku-Thilisi-Ceyhan Pipeline, 2003 and secondary containmenl project and FDDF
ete. 2005.
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information required to assess the landscape context is usually derived from aerial
picture interpretation or geographical information systems.

In Ihe concrete context of this stidy, ali relevant vegetation in the areas under
assessment had already been removed and the areas been cleared and dug, several years
ago. Thus only an ex-post assessment of the quality of the ecosystems affected by the
pipeline construction could be carried out, based upon the data vvhich vvere collected for
the determination of classical financial compensatioll measures (detailed forestry
inventory to identify prematire utilisation of standing stock), GIS data and information
contained in the environmental and social impact assessment (ESIA).

2.4. ldentification of ecological vegetation classes

The habitat-hectare approach so far has not been applied systematically in
Georgia. Therefore, as a necessary first step, forests affected by pipeline clearings had
to be sorted by Ecological Vegetation Classes (EVCs). Such EVCs had to be identified
according to dominant and, vvhere applicable, co-dominant tree species Hforest
societies) and consequently benchmarks had to be defined for each EVC. In total 18
EVCs affected by the construction of the BTC and SCP pipelines could be identified
during this study. The respective benchmarks could be derived from the descriptions of
representative sample plots contained in the ESIA.

2.5. Components used to assess the habitat-hectare score
Based on that information, ali necessary components for local application of the
habitat-hectare metliodology could be identified; available data vvere cross-checked for

reliability and vveighed, as follovvs (Table 2).

Table 2. Components and vveights used in habitat-hectare assessment in Georgia

component score
site condition average DBH 15
averagc height 15
canopy covcr 10
no of trees per ha 10
grovving stock 10
basal area 15
vegetation/coppice 10
Landscape conte.\t neigbourhood 10
distance to corc area 5

lu The vegetation of Georgia (Caucasus); Gorgi Nakliutsrishivili; 1999.
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2.5.1. Site condition indices

That relative high importance of tree growth factors (site condition indices) is a
specific issiie of that specific evaluation, vvhich had to be done ex post, based on the
detailed forest inventory by Saktkeproekti, where the design obviously vvas focused on
collecting information on the commercial value of timber standing in areas to be
cleared. Based on that, indicators on site condition components vvere assessed by
comparing data collected in the field during forestry inventory wvith the relevant
benchmarks.

If e.g. the average DBH of an area to be assessed reached 10-19% of the
benehmark DBH, the score for this component is 2 points, 60-70% result in a score of
10 points, rnore than 90 % yield thie maximum number of 15 points (Table 3).

Table 3. Component: Diameter at breast height (DBH)

component average DBH

10-<20% of benehmark DBH 2
20-<40% of benehmack DBH 4
40-<60% of benehmark DBH 8
60-<80% of benehmark DBH 10
80-<90% of benehmark DBH 13
>90% of benehmark DBH 15

Under this component, the average height of the dominant tree species in
habitats/stands (estimated on the level of sub-compartment) cleared for the construetion
of BTC/SCP pipelines is compared vvith the average height of the dominant species for
each of the applicable EVC benchmarks.

The eloser the average height corresponds to the benehmark value, the eloser the
habitat is expected to correspond to the criteria of mature and apparently long
undisturbed vegetation (Table 4).

Table 4. Component: Average height

component average height

10-<20% of benehmark height 2
20-<40% of benehmark height 4
40-<60% of benehmark height 8
60-<80% of benehmark height 10
80-<90% of benehmark height 13

>90% ofbenehmark height 15
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Under this component, the tree canopy cover of the trees in habitats/stands
cleared for the construction of BTC/SCP pipelines is compared vvitli the average canopy
cover for each EVC benehmark (Table 5).

Table 5. Component: Canopy cover

component canopy covcr
10-<20% of benehmark cover
20-<40% of benehmark cover
40-<60% of benehmark cover

60-<80% of benehmark cover

© oo o A~ N

80-<90% of benehmark covcr

>90% of benehmark cover 10

Under this component, the number of trees per heetare in habitats/stands cleared
for the construction of BTC/SCP pipelines is compared vvith the number of trees for
each EVC benehmark (Table 6). *

Table 6. Component: Number of trees per ha

no of trees per ha

10-<20% of no in benehmark 2
20-<40% of no in benehmark 4
40-<60% of no in benehmark G
60-<80% of no in benehmark 8
80-<90% of no in benehmark 9
>90% of no in benehmark 10

Under this component the grovving stock of the dominant tree species in
habitats/stands cleared for the construction of BTC/SCP pipelines is compared wvvitli the
criteria of mature vegetation in each EVC elass (Table 7).

Table 7. Component: Grovving stock

component grovving stock
10-<20% of benehmark stock
20-<40% of benehmark stock
40-<60% of benehmark stock
60<-80% of benehmark stock

© oo o ~ N

80-<90% of benehmark stock
>90% of benehmark stock 10
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Under this component, the basal area i.e. the area in square meter per hectare
occupied by trees in habitats/stands cleared for the construction of BTC/SCP pipelines
is compared vvith the basal area occupied by trees in the benchmark for each EVC
(Table 8).

Table 8. Component: Basal area

basal area
10-<20% of benchmark 2
20-<40% of benchmark 4
40-<60% of benchmark 8
60-<80% of benchmark 10
80-<90% of benchmark 13
>90% of benchmark 15

This component assesses the existelice and quality of coppice, natural
regeneration and under-storey, and, the habitat quality of the herbs-/grasslayer vvhich are
crucial components to determine the quality of a forest habitat.

As mentioned before, the underlying detailed forest inventory by Saktkeproekti
vvas obviously carried out vvith the main purpose to collect information on the
commercial value of timber standing in areas that had to be cleared for the construction
of BTC/SCP pipelines. Not surprisingly, therefore, information on coppice composition,
quantity and height (+/- 5%); composition, quantity andheight ofunder-storey (+/-10%))
and types ofvegetation cover, % of coverage (+/- 10%), vvhich follovving the inventory
design should have been collected by the field crevvs at each sample plot, in many cases
tumed out to be not available in the quality vvhich vvould have been necessary for that
study, i.e.,, to compare such components vvith the respective EVC benchmarks.
Consequently, these components could not be assessed comprehensibly in the desirable
level of detail.

Hovvever, since these data are important indicators of forest habitat quality,
vvhich should not be left out in any habitat-hectare assessment, they vvere taken into
account albeit in a less detailed distinction (Table 9).

Table 9. Component: Coppice/regeneration/understorey

component coppice/regeneration/understorey
no coppice/regeneration/understorey 0
single species coppicc/regeneration/understorey 5

multiple species coppice/regeneration/undcrstorey 10
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2.5.2. Landscape indices

The assessment of landscape related components was based wupon the
interpretation of aerial pliotographs and surveyed GIS data.

The neighbourhood score indicates whether or not the pateh of forest habitat
under assessment is part of a larger forested area. This component refleets the
importance of habitats to be interlinked with or in elose distance from each other and
the significance of the size of a forested area for its habitat quality. In our case, this
component indicates the percentage of the total area \vithin a radius of 1 km around the
sample plot which is occupied by forested habitats (Table 10).

Table 10. Component: Neighbourhood

neighbourhood component

>0-<20% of neighbourhood forested 2
>20-<4Q% of neighbourhood forested 4
>40-<60% of neighbourhood forested 6
>60-<80% of neighbouhood forested 8
>80-<100% ofneighbouhoud forested 10

The "distance to core area"-component of the landscape context assessment is an
estimation of the distance to the next 'core area'. For habitat-heetare assessments of
forest habitats a 'core area' is defined as any singular pateh of forest vegetation larger
than 10 ha regardless of type and quality of this forest. Whereas a distance of more than
1 km does not result in any score points, a distance in betvveen 0,2 km - 1 km results in
2 points, and a distance of less than 0,2 km results in 4 points and - if the area under
assessment is part of a forest area larger than 10 ha, "distance to core area" vvould be
considered "contiguous" and consequently be allocated 5 points (Table 11 and Figire
2).

Table 11. Component: Distance to core area

distance to core area
>1 km
>0,2 to <| km

<0,2 km

g M~ N O

contiguous
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Pipelinc Figiire 2. Component: Distance to core area
3. Results

3.1. Calculation of damages, in habitat-hectares

Calculation in habitat-hectares of damages to forests caused by construetion of
the BTC/SCP pipelines follovved a six-step approach:

1.

4.

Based upon the dominant species indicated in the detailed forest inventory
cards (regularly on subeompartment basis), each of these forest areas
affected by the construetion of BTC/SCP pipelines was allocated to its
relevant EVC.

To calculate scores for ali site condition based components, the relevant
indices (average DBH of dominant tree species, average height of dominant
tree species, tree canopy cover, number of trees per heetare, grovving stock,
basal area and coppice/regeneration/understorey) were compared vvith their
benchmarks, and scores attributed accordingly.

Scores based on landscape indices (neighbourhood and distance to core
area) vvere derived using a Geographical Information System (GIS).

The area consumption as foreseen in the project (i.e., designed boundaries
for the right of vwvay (ROW) and other project components) naturally served
as a basis for the exante Saktkeproekti forestry assessment. Area related

ti  QTC Corporation.
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data therefore sometimes turned out to not fully reflect reality, as the area
consumption "as built" differs in some locations from the area consumption
as per the technical design. Thus, using a GIS, the forest area data vvere
refined to the status of "effectively affected by the construction of
BTC/SCP pipelines and other facilities".

5. Using these updated figures on areas as effectively affected, and
mitltiplying them by their habitat score, the value for ali the forest/habitat
patches affected by the construction of BTC/SCP pipelines was calculated
and quoted in habitat-hectares.

6. To detemiine the overall value of damages to forests/habitats within each
EVC, the habitat-heetare values for each pateh were classified and added-
up according to their affiliation to their relevant EVC.

In total, 262 plots with a total area of 141.82 ha of land classified as forest, wvith

an overall value of 80.51 habitat-hectares, vvere cleared for the construction of
BTC/SCP pipelines. In addition, 37.15 ha of forest lands, representing a total value of
additional 5.52 habitat-hectares 2, vvere found to not having been stocked wvith trees. A
summary ofthe results is presented in Table 12.

Table 12. Areas affected and damages in habitat-hectares for each Ecological vegetation
elass (data/results displayed rounded to 2 digits after the decimal point)

Ecological Area Habitat Habitat

Vegetation Class [ha] score heetares
forest land vvith no standing stock 37,15 0,15 5,562
EVC 1Georgian oak forest 17,41 0,62 10,82
EVC 2 high-mountainous oak forest 6,67 0,69 4,60
EVC 3 Georgian oak vvith high-mountainous oak forest 4,58 0,75 3,42
EVC 4 Georgian oak vvith Oriental hombeam forest 7,70 0,81 6,25
EVC 5 high-mountainous oak Caucasian hombeam forest 6,64 0,92 6,13
EVC 6 Caucasian hombeam wvith oak forest 4,71 0,68 3,21
Ej\r/ecst7 Caucasian hombeam wvith high-mountainous oak 1,22 0,95 1.16
EVC 8 beecli forest 7,53 0,84 6,31
EVC 9 beech vvith Caucasian hombeam forest 1,18 0,88 1,04
EVC 10 beech wvith pine forest 5,26 0,73 3,85
EVC 11 pine forest 16,41 0,64 10,56
EVC 12 pine wvith liigh mountain maple forest 3,08 0,78 2,40
EVC 13 spruce forest 3,06 0,65 1,99
EVC 14 spruce pine forest 0,14 0,57 0,08
EVC 15 spruce lir forest 0,87 0,53 0,46
EVC 16 erook stem birch forest 0,95 0,92 0,87
EVC 17 riparian forest dominated by wvillovw 10,03 0,65 6,51
EVC 18 riparian forest dominated by poplar 7,23 0,74 5,34
Total 141,82 0,57 80,51

12 The results were calculated in detail for each plot, hereby only the summarized results of damages to
forest habitats in habitat-hectares as per each EVC are being presented, \vhile the results are sho\lvn
rounded to 2 decimal places only, the caiculations were carried vvithout rounding, thus using the figures
presented in table in a multiplication exercise might lead to slightly different results.
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3.2. Determination of scope for the required eco-compensation

The question that remained now was how to determine the scope of the eco-
compensation to assure no net loss in forest habitat.

A patch of forest vvith an area of 0,4 ha and habitat score of 1,0 represents the
relative value of (0,4*1=) 0,4 liabitat-hectares. A patch of forest in the same ecological
vegetation class vvith an area of 0,8 ha but a habitat score of 0,5 only represents the
same value of (0,8*0,5=) 0,4 habitat-hectares; thus, accordilig to the habitat-hectare
assessment methodology, these tvvo areas are considered equivalent.

In the absence of anthropogenic influences, the habitat quality of any forest
society is assumed to increase over time ((hs=f(t)) until the forest reaches conditions of
maturity and apparently long undisturbed biodiversity and vegetation as presented in
Figure 3. At that specific moment in time (tb), the habitat score is "one" (h¥tb)=lI).

Figure 3. Development of habitat score dver time.

W henever it has to be assured that no let loss in environmental goods wvill occur,
therefore, the factor "time" plays a crucial role for the determination of the scope of eco-
compensation measures.

E.g., assuming that a reforested/afforested area can acliieve a habitat score of 0.2
after 20 years, a compensation ratio of 4:1 (i.e. four times the area to be
reforested/afforested and looked after for 20 years compared to the original area
deforested) vvould be required to compensate for the loss of a patch of vegetation
representing a habitat score of 0.8 if "no net-loss" is to be assured. If the habitat score
increases to 0.4 after 40 years, then the compensation ratio guaranteeing "no net-loss" in
habitat value vvould be 2:1 (i.e. tvvo times the area to be reforested/afforested and looked
after for 40 years compared to the original deforested area).
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That means, the longer the period 6ver vvhich a party causing forest damage to
forest habitats by clearing tem, <can be committed to look after the
afforestation/reforestation activities and to assure grovvth and protection of the
afforestation/reforestation as such, the lovver the ratio betvveen areas to be
afforested/reforested and areas cleared can be Kkept, vvithout any net loss in
environmental goods occurring.

Since little reliable information is available on the development of habitat quality
of various forest communities (EVCs) in Georgia, data from standardized yield tables
for the dominant and co-dominant tree species had to be used as a proxy for the
development of habitat quality of a stand dver time

A mixed index vvas introduced, by calculating the arithmetic average of average
BDH, average height, basal area and standing timber volime of the dominant and co-
dominant species. This mixed index vvas extrapolated by specialist of the Georgian
Forest Service beyond the periods of time (age classes) as covered by the standardized
yield tables (Figlre 4). In this context, it vvas specifically crucial to assess the moment
in time vvlien the gradient of the mixed index becomes zero. This point in time - vvhere
the gradient of the extrapolated curve becomes zero - is used to determine the moment
in time (tb) vvhen the habitat reaches benchmark conditions and to determine the
corresponding absolute mixed index value.

Figlre 4. Determination of tband value of mixed index at th.

The habitat score of an area under assessment (hs(ta)) indicates, in percents, hovv
close this forest area reaches to the benchmark conditions (mature und undisturbed
forest) at the moment of the assessment (ta). This percentage can be transposed to the
mixed index as presented in Figire 5.
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Figure 5: Interrelations in betvveen habitat score and value of mixed index.

This allows allotting the corresponding value of the mixed index to each habitat
score within each EVC and under the assumption of a corresponding landscape context.

The compensation ratio required, i.e. the ratio betvveen area to be
afforested/reforested and area cleared can be calculated in this vvay. This ratio
corresponds to the quotient of a) the value of the mixed index at the moment for the
equivalent eco-compensation and b) the value of the mixed index at the moment of the
assessment.
This principle can be elaborated more plausibly in an example using concrete figures, as
following:

A forest stand to be assessed had reached benehmark conditions at an age of 220
years. The corresponding mixed index is 234,6.

Assuming the habitat score for that area having been calculated to be 0,64, the
corresponding value of the mixed index would be 150,1 (=234,6*0,64).

If the values of the mixed index for an afforestation in this EVC amount to e.g.
34,9 after 20 years, 58,4 after 30 years and 81,5 after 40 years, the compensation ratio
can be calculated using these figures: In case the party causing the deforestation can be
committed to look after the afforestation for a period of 20 years, equivalence can be
achieved if for each heetare deforested a compensation afforestation of 4,3 ha
(150,1/34,9) is realized. in analogy to this example, the compensation ration for a period
of 30 years can be calculated to be 2,6 (150,1/58,4) and for a care taking period of 40
years with 1,8 (150,1/81,5) only.

In this vvay, the scope of the eco-compensation measures required to assure that
"no net loss" in forest habitats occurs vvas calculated for the ali forest areas in Georgia
vvhich vvere affected by the construction of BTC/SCP pipelines in decennial steps, for
care taking periods of 20, 30 and 40 years, respeetively. Depending on the EVCs and
the condition of the forests at the moment of clearilig, the compensation ratio for the
care taking periods varied from 1:2,5 up to 1:6,8 ha.

4. Biscussion and Conclusions

One of the core reasons for the development of the habitat-heetare approach vvas
the necessity to make habitat condition and quality accountable in native vegetation
planning and investment decision processes. When applied in investment decision
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making processes, the habitat-heetare assessment of ecosystems, likely to be affected by
a planned economic development activity, has normally to be carried out before the on-
set of any such development activities. Only an ex-ante assessment allovvs ali parties
involved to objectively revievv the results of the habitat-heetare scoring exercise and to
mutnally agree 1ipon the habitat-heetare score, vvhich subsequently constitutes the basis
for the determination of eco-compensation measures or biodiversity offsets.

Since the BTC and SCP oil and gas pipelines had already been built at the time
of this study, at that stage only an ex-post assessment of the quality of the ecosystems
affected by the pipeline construetion could be carried out. The assessment vvas based on
a set of data collected by the Georgian Consulting firm SAKTYPROEKTI Bprevious to
the construetion activities. This detailed forestry assessment vvas contracted by BTC
Pipeline Company as part of their obligations in the context of the ESIA and handed
Over to Georgian Ministry of Environment (MoE) for critical revievwv and approval.
Since the MoE did not contest the accuracy of these data and since an objeetive
independent verification is no longer possible novv, this set of data has to be considered
to best possibly reflect the situation of the relevant ecosystems before any disturbances
follovving pipeline construetion activities. Even though this forestry assessment vvas
conducted in a very detailed vvay, requirements of the habitat-heetare scoring exercise
vvere not considered in the survey design to the desirable extent. In particular,
classification of the forest associations into Ecological Vegetation Classes (ECVs) - as
required by the habitat-heetare approach - vvas not undertaken by the surveyors in the
field. After ali, wvvith ali established shortcomings regarding accuracy and
comprehensiveness, that set of data derived from the SAKTYPROEKTI survey stili
allovvs for the application of the habitat-heetare approach vvith a reasonable accuracy.

The proposed approach assures the restoration of the equivalent forest habitat,
thus the approach is considered to be fair and equitable. The methodology takes into due
consideration that forest habitats are extremely complex eco-systems, vvhich need
centuries before they can provide their full scale of environmental and habitat funetions.
The condition of forests at the moment of elearing is taken into consideration in the
determination of the eco-compensation ratio required to assure "no net loss" in forest
habitat.

Similar examples have shovvn that such times vvhen natural resources could be
sacrificed to economic development vvithout any compensation for tire associated
envirbnmental damages are - or by ali means should be - Over, today. To assure
sustainable development, the true value of natural resources has to be refleeted in the
cost-benefit analyses of decision rnakers.

In the light of steadily higher pressures on natural resources vvhich become
progressively scarce, the proponents of economic development activities wvill be
increasingly faced vvith conrparable valuations of natural resources.

The habitat-heetare approach has been intentionally designed in a vvay that
assessors wvill not be required to shovv highly specialised expert knovvledge on native
vegetation. Hovvever, at least an intermediate level vvorking knovvledge of native

13 Forest assessment and detailed forest inventory conducted by Geoforestdesign (Saktyproekti) for BTC Qil
Pipeline, SCP Pipeline, 2003, as \vell as for Secondary Containment Project, Drain Dovvn Reservoir ete,
2005.
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vegetation is required, in order to produce meaningful results. For a systematic and
colintry wide application of the habitat- hectares approach, assessors \vill need access to
reference material developed by local scierrtific institutions (e.g. country wide
Ecological Vegetation Class descriptions, regional benclimarks and maps). If the
Government of Georgia intends to systematically apply this approach, relevant
reference materials vvill have to be developed.
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Abstract

The mainteniance of the forest roads includes constructing and
reconditioning thie pavenients, maintaiiing the stream Crossing structures along
the route, eleaning and improving the ditciies, and straiglitening the loles and
barrovvs on the roadvvay. In this study, pavement construction activities in a
sample forest road section, especially vvith lieavy trafilc loads, are examined in
various aspects. The research vvas performed in the forest of Sariyer Forest
Enterprises, located in the istanbul District Directorate of Forestry. The pavement
of a B type forest road vvith 02 code in Rumeli Feneri vvas examiied and various
field measurements vvere taken sucli as cross section, slope, and soil compaction
values. The deformation of the pavements in first year after construction wvvas
examined and the suitability of the pavement vvas also analyzed.

Key Words: Pavement, forest road, compaction, caished material

1. Introduction

I order to take the advantage of main forestry activities sucli as protection,
afforestation, management, recreation, and fire fighting, a wvvell constnicted and
maintained forest road netvvork should be established at first. There are Type A and
Type B forest roads in Turkey to provide access into the forested areas (GDF, 1984).
These forest roads are constructed by considering road types and sizes, intended usage,
and land conditions. After the construction, the forest roads should be maintained and
repaired at certain periods to preserve structural integrity and travel quality of the forest

Rcceived: 01.09.2008; accepted: 07.11.2008
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roads (Akay, 2006). If the maintenance and repair activities are not performed,
deformations formed on road surface may block the usage of the road. The pavement
construction activities on approximately 17% ofthe forest roads have been completed in
Turkey (Acar and Eker, 2001).

Wheel load and nominal ground pressure results in temporary deformations on
both pavement and substructure along the roadvvay (Bayog§lu, 1997). Due to the pressure
of the wheels on the ground, the substructure moves to the sidevvard, causing the
breakdowns. Additionally, after a certain period, the access of the road can be
completely closed due to the excessive amount of moisture, breakdovvns, and ruins
caused by heavy load and lack ofroad maintenance (Figlre 1).

(0] ight \vheel load
venveight \vheel loa Surface

material
punctiired
into the
subgrade

Surfacing

Figlre 1. Shear failure of a road surface because of ovenveight wheel load
Sekil 1.  Tekerlek yiki altinda yol yizeyinin bicim degisiklikleri
(Keller and Sherar, 2003)

According to FAO (1998), local factors such as the surfacing material, climate
and traffic mix, gradient, and vehicle speed influence the rate of surface deterioration.
For example, re-grading is suggested after 20000 vehicle passes as a typical interval.
The follo\ving indicates the average number of vehicle passes vvith respect to re-grading
intervals:

Vehicles per vear Re-grading interval
> 20000 less than one year
12000-20000 1 year

8000 - 12000 2 years

6000 - 8000 3 years
5000-6000 4 years

<5000 5 years

Surface maintenance can be also computed depending on the timber volime
transported dver the road such as 2.5 cm rock displacement for every 4500 m3 timber
haul (Akay and Sessiolls, 2003). ICramer (2001) stated that maintenance, road drainage,
pavement, and ditch improvement activities must be periodically scheduled in every
year.
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The type of surfacing material should be chosen by considering traffic load,
frequency of usage, grade ofroad, soil type in natural roadbed, available materials, cost,
and aesthetics. To ensure a good bond betvveen the soil and surfacing material and to
provide early protection against soil erosion, crushed rocks or gravel surfacing materials
should be placed on the surface instantly after road construction (Anonymous, 2005).
Road maintenance is also very important for vvater quality, considering drainage control
and streamside management (Turton et.al., 2005). After periodic forest operations have
been completed and major storm events has passed, forest roads must be maintained
during active use to ensure that the drainage structures are functioning properly. In
spreading pavement materials on the road surface, graders should be used (Skorseth and
Selim, 2000).

Heavy rainstorms may cause cut slope failures that blocks ditches, directs water
flows to the road surface, and erodes the surface and fiil slope. Proper road surface is
usually desirable and, in many cases, necessary to add subgrade structural support by
improving the roadbed of native soil surface vvith materials sucl as gravel, coarse rocky
soil, crushed aggregate, cobblestone, concrete block, or some type of bituminous seal
coat or asphalt pavement (Bayoglu, 1969). Gravel materials are mostly used to ensure
stable pavement on forest surface.

The periodic maintenance of the roads should be completed before forest
transportation starts in spring or after the forest transportation ends in autumu. Besides,
a pavement should be constructed on the forest roads vvhere daily and annual vehicle
traffic volime is very high and that should be kept open during the year.

Pavement constnicted on a forest road limits the movement of the ground to
sidevvays and therefore it prevents a vertical deformation (GDF, 1984). Pavement of a
forest road is divided into tvvo layers including surface course and base course (Figlre
2).

Grounnd linic on
crosH section

Figlre 2. Road template elements
Sekil 2. Yol enkesit elemanlari
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Materials used in pavement construction activities are;
1) Natural stone materials (ingenious rock, sedimentary rock, metamorphic
rocks)
2) Natural aggregates (gravel, sand)
3) Artificial aggregates (cement)
4) Asphalt (Umar and Agar, 1985).

In the forest roads of Turkey, gravel and crushed rocks are generally used for
pavement materials. Asphalt is used for the forest roads located in national parks,
recreational areas, and some forest village roads. In last few years, industrial \vastes
such as lime mud have been aslo used in pavement construction activities (Eroglu,
2003; Machado et.al., 2004).The objective of this study is to examine the pavement
construction activities in a sample forest road section, especially \vith heavy traffic
loads. The study was conducted in forest of Sariyer Region Forest Enterprises, located
in the istanbul District Directorate of Forestry. A sample Type B forest road section
vvith 02 code vvas selected from Rumeli Feneri. Various field data vvere collected such
as cross section, slope, and soil compaction values. Deformation of the pavements after
the First year of construction vvas also e.\amined to evaluate the suitability of the
pavement.

2. Material and Methods
2.1. Pavement thickness

Strevv thickness of the surface materials is generally determined by “Group Index
(G1)” method, vvhich vvas developed by Steele (1945). There are Five categories in this
method and these categories are determined according to average daily traffic. The
pavement is calculated according to ground compaction, vvhich is measured based on
Group Index. Ground compaction varies vvith the follovving factors;

1) Moisture proportion of ground

2) Dry density of ground

3) Configuration of ground

Since the first and the second factors can be controlled by a good drainage and
compression of subgrade, ground compaction shall only be reflected by the third factor,
vvhich refers to the structure of ground. Group Index method vvas developed based on
this assumption.

Group Index of a ground can be calculated by the follovving equation (Umar and
Agar, 1985);

Gl =0.2 x (a) + 0.005 (axc) + 0.01 (b x d)
vvhere
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a= The amount of the ground sifted vvith the sieve no. 200 that is greater than
35 % and less than 75% (it is expressed as a Cardinal number betvveen 0 -
40)
b = The amount of the ground sifted vvith the sieve no. 200 that is greater than
15% and less than 55% (it is expressed as a Cardinal number betvveen 0 -
40)
c = The part of numerical liquidity limit of the ground that is greater than 40
and less than 60 (it is expressed as a Cardinal number betvveen 0 - 20)
d = The part of numerical plasticity indices of the ground that is greater than 10
and less than 30 (it is expressed as a Cardinal number betvveen 0 - 20)
After ali thiese values are obtained, the thickness of the pavement material can be
found. An abacus vvas developed to determine the pavement thickness required for the
forest road (Umar and Agar, 1985; Aykut, 1978).

2.2. Study area

The study area consists of Type B forest roads vvith 02 code, located in Sariyer
Region Forest Enterprises in istanbul. Total length of the sample road is about 2700 m
vvith the average road vvidth of 4 m. The soil type in the study area is sandy loamy. 02
code forest roads vvere constnicted as dirt roads about 15 year ago and pavement
construetion vvas not performed on this road .

The observations of the sample road prior to the pavement activity indicated that
ditehes vvere fdled and some parts of the road surface vvere deformed. Based on the field
investigation, no passage could be provided, die to excessive deformation on some
parts of the road. The further investigation indicated that damages have occurred on
head vvall parts of drainage struetures and on culvert aprons (Figlre 3).

Figure 3. The conditions of 02 code forest road, diteli, and roadbed prior to pavement
activities (Photo: T.Ozturk)
Sekil 3. 02 Kod nolu orman yolunun ustyapidan énceki durumu
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2.3. Pavement activity

First, the deformation on Type B forest road and the general condition \vas
examined and photographed. It vvas observed that almost ali road pavements vvere in
poor condition, filled vvith eroded soil, siltation, trees, trunks, and branch residues. It
vvas also inspected that some of them vvere broken and eroded partially. On the other
hand, it vvas seen that beneath the head and sidevvays of some culverts have been
eroded.

Along the roadvvay, cross sections vvere taken at every 50 meters and soil
compaction value vvas measured from 5 different points on each cross section by using a
Eijelkamp pocket penetrometer; one point on cut slope, one point on fiil slope, and three
points on travelvvay of the road template (Figire 4). The average measurements vvere
computed for tvvo stages of the sample road vvhere the first stage is from cross section 1
to 20 and the second stage is from cross section 21 to 50.

Mcasure points witli pcncirometer

Rnad Surfhee ( 3 points) MeaSl,re Poin« of P»vement ma,urials I,ui8h*

Figlire 4. a) Measurement points vvhere soil compactions vvere taken by penetrometer
b) Measurement points vvhere thicknesses of the pavement materials vvere taken

Sekil 4. a) Penetrometre ile toprak sikismasinin dlgildigu noktalar

b) Ustyap! materyalinin kalinhi§ginin 6lgiildigi noktalar

The road gradient vwas measured betvveen each cross section point. For each cross
section, road template data such as lengths and ratios of cut slope and fiil slope, vvidth of
ditch, and road vvidth vvere measured. Then, the cross section data vvere stored into the
Computer using AutoCad 2005 softvvare. It vvas also marked that there vvere size 8
culverts and size 2 concrete pipes along the roadvvay. In the second part of field study,
pavement activity vvas conducted. In this part, the construction machines vvorking on the
pavement activity vvere examined, and the thickness of material spread on the road
surface vvas measured from three different points on the cross sections (Figire 4).
Besides, the vvidth of the pavement material vvas determined at each measurement point.

It has been observed that three different sizes of materials vvere used along the
roadvvay. Thick material has been used on the vvet and marshy road surfaces and
normal-size and smaller material has been used on sound road surfaces. The materials
vvere transported by double-shafted BMC and Mercedes branded trucks and spread on
the road surface by a Caterpillar loader. After the pavement material vvas spread on the
road, the pavement vvas compacted by a Dynapa type cylinder. Figiire 5 indicates the
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final status of pavement. After the pavement activity, harvesting operation \vas
conducted in the forest around sample road and trees \vere extracted by using the
tractors through the sample road. Total timber volime transported was approximately
600 m3

Figure 5. A view from the forest road after pavement activity (Photo: T.Ozturk)
Sekil 5. Ustyapi calismasindan sonra orman yolundan bir gériinus

3. Results and Discussion

W ithin the boundary of the Sariyer Regional Forest Enterprises, pavement
construction of 02 code road was planned in 2005, and got bid by the forest directorate,
and tlien built by a contractor. The determination of material quantity, computation of
construction costs, and other necessary activities vvere carried out by technicians in the
Branch of the Machine Maintenance Directorate vvithin istanbul Regional Forestry
District. The total road length and the amount of pavement material vvere calculated as
2700 meters and 2310 m3, respectively. The distance betvveen the road and material
storage vvas 14.1 kilometers. Throughout the road, six crossfields vvere determined and
the construction costs of tlhiose crossfields vvere added onto the total costs of the project.
W ithin the first 800 meters of the road, the estimated material height vvas determined as
20 cm, vvhereas it vvas determined as 30 cm in the rest of the road. Table 1 shovvs the
average values of pavement thickness and pavement vvidths for tvvo road stages.

Before starting pavement construction activities, the average values of soil
compaction at cut slope, fiil slope, and road surface vvas 1.75 kg/cm2, 1.55 kg/cm?2, and
4.00 kg/cm?”, respectively. After constructing the pavement, the penetrometer values
over the road vvere measured as larger than 5 kg/cm2 This proved that after the
maintenance activity, the road became iriore enduring, stronger, and more suitable for
transportation than that of prior to maintenance. Table 2 indicates the average
compaction values and road grades for tvvo road stages. Total construction cost of the
road is calculated as $24000 vvith the unit cost of $8890 per km.

Table 1. The average values of pavement thicknesses and vvidths for the road section
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Tablo 1. Yol bélumleri icin Gstyapr kalinligr ve genisliginin ortalama degerleri

Road Stages Road Average soil compaction (kg/cnY)
Yol Kisinilan gradient Ortalama toprak sikismasi
v I(%')' i Cut slope Road Surface Fiil slope
ol egimi Kazi sevi Yol yiizeyi Dolgu sevi
1 -6 1.70 4.50 1.10
2 + 3 1.80 3.50 2.00
Average 1.75 4.00 1.55
Ortalama

Table 2. The average values of soil compaction and gradient data for the unpaved road
Tablo 2. Ustyapisiz yolda ortalama toprak sikisma degerleri

Road stages Average pavement thickness (cm) Average pavement vvidth
Yol Kisimlari Ortalama tstyapi kalinlig (m)
Ortalama
Left Middle Right . .
Ustyapi genisligi
Sol 'O rta Sag
1 19 18 20 3.80
2 21 20 21 3.90
Average
20 19 20.5 3.85
Ortalama

During the pavement construction activities, material thickness was measured
periodically in each 50 meters. For the first 1000 meters, average material thickness was
measured as 19 cm, vvhereas it vas measured as 21 cm for the rest of the road. After 800
m section of the road, material scattering thickness vvas planned as 30 cm, but it vvas
measured less tlhian that of planned thickness. The vvidth of material scattering through
the road vvas planned as 3 meters and it vvas measured as it vvas.

After completing pavement activity, the vvidth of scattered materials vvas
measured as 3.90 meters as an average for the first 1000 meters of the road, vvhile it vvas
measured 3.80 meters as an average for the rest of the road (Figure 6). The reason for
sucli a difference is because of using loader vvlien scattering the materials, instead of
grader. Simply, loader cannot scatter the materials evenly and homogenously, therefore,
the material thickness became different in different parts of the road. In contrast, grader
may take the overflovved materials back to the middle of the road and scatters the
materials more homogenous than that of loader.

The quantity of the materials used for pavement, ineluding crossfields, vvas
calculated as 2310 m 3. The planned material thickness vvas similar to the thickness of
the pavement material used in the application. The reason for that the material scattering
vvidth vvas vvider than 3 meters (3.80 m and 3.90 m).
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Figtire 6. Thickness and width ofplanned and applied pavement materials
Sekil 6. Planlanan ve uygulanan tstyapi kalinhigr ve genisligi

In the last part of the pavement, scattered material was tightened by a road roller.
Due to insufficiently tightening and unevenly distributing the materials, the materials
have been scattered throughout the road after passing a winter season (Figire 7). On the
other hand, since the side ditehes could not be opened enotigh when locating pavement,
the ditehes could not funetion well and the materials have caused damage to the surface
of the road, follovving winter and spring rainfalls. Suitable materials have been used for
pavement, vvhich means that, in the svvamps, large materials vvere used, vvhereas, in the
regular road strueture, small materials vvere preferred. In Table 3, the results from the
sieve analyses of pavement materials vvere listed, considering thick, normal, and thin
materials.
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Figure 7. The condition of a part of paved road - one year later (Photo: T.Ozturk)
Sekil 7. Bir yil sonra ustyapi yapilmis yolun bir béliminin durumu

During the road construction vvork, culverts and concert pipes were needed
vvithin nine different points of the forest road vvith 02 code. Then, it vvas contemplated
that this problem wvvas solved by constructing culverts and concert pipes in a particular
size. Due to constructing insufficient number of culverts and concert pipes in necessary
places, vvater from rainfall and cut slopes have been accumulated in side ditches and
could not be transferred across the road, and thus, the road and its coat vvere alvvays left
humid and damped.

As a result, vvhen heavy vehicles and truclcs vvere driven, the road has been
seriously deformed and damaged. On the other hand, the scattered materials vvere sunk
into the ground and could not function vvell.

The trees, trunks, soil, and other materials vvere filled in the entrance and exit of
the culverts and concert pipes, and blocking overflovv vvere cleared by a small
excavator. Therefore, the constructions have been functioned again. Then, throughout
the road, it vvas investigated that parts of the some culverts and concert pipes vvere
broken and dropped into the creeks. As a solution, it vvas recommended that the
structures should be repaired and their maintenance vvork should be carried out
regularly. Deformation at ditches and lost of pavement materials are shovved in Figire 8.
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Table 3. The summary ofsieve analyses for the pavement material
Tablo 3. Ustyap! materyali i¢in elek analizinin 6zeti

Normal Pavement Material Samples (Bag vveight 3.10 gr)
Normal istyapr materyalinin Ornekleri (Torba agirhgr)
Screen diameter Bag number Sample \veight (gr) Percent (%)
Elek yaricapi Torba Numarasi Ornek agirhg: Yizde
(mm)
38.1 1 197.90 8.14
25.4 2 453.76 18.66
19.0 3 691.59 28.44
9.51 4 706.64 29.06
4.75 5 254.88 10.48
Binder 6 127.15 5.22
2431.92 100
Thick Pavement Material Samples (Bag weight 3.10 gr)
ince Ustyapi Materyalinin Ornekleri
Screen diameter Bag Sample \veight Percent
(mm) number (gr) (%)
50.8 1 914.69 35.77
38.1 2 400.93 15.68
25.4 3 622.73 24.35
19.0 4 316.84 12.39
9.51 5 228.03 8.92
4.75 6 53.77 2.10
Binder 7 20.16 0.79
2557.15 100
Thin Pavement Material Samples (Bag vveight 3.10 gr)
Kalin Gstyapi materyalinin Ornekleri
Screen diameter Bag Sample vveight Percent
(mm) number (gr) (%)
38.1 1 122.80 8.40
25.4 2 143.39 9.80
19.0 3 113.54 7.76
9.51 4 263.07 17.99
4.75 5 381.09 26.05
Binder 6 438.81 30.00

1462.70 100
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Figlre 8. Deformation at ditches and lost of pavement materials (Photo: T.Ozturk)
Sekil 8. Ustyapi materyalinin kaybi ve hendeklerdeki deformasyon

4. Conclusions

In this study, the challenges in pavement activity on forest roads are presented
and some suggestions are provided in the light of the results from a sample pavement
construction activity on a forest road section from Sariyer region in Turkey. Before
starting pavement on a forest road, the crashed and pressed areas on the distorted parts
of the road should be prepared for pavement vvork and the coat part of the road should
be smoothed by means of bulldozer. At this preparation stage of the road, to properly
spread material, sufficiently vvide area should be seraped at least 10 cm deep by
bulldozer, vvhich wvill yield a good result. Therefore, the risk of the sliding material to
right and left of the road wvill be also reduced, and the borders of the vvork places wvill be
kept elear.

During pavement vvork, the recommended spreading vvidth of the material should
be complied. The material that spread vvider than it vvas necessary flovvs to ditches or
dovvnvvards from the fiil slope and lost. As a result, the material thickness wvill be lovver
and more material wvill be vvasted. The materials should be spread on the road by a
bulldozer. Bulldozer can distribute the material on the road homogeneously and can
better adjust the thickness of the spread material.

One of the rnost important matters that should be noted is that the pavement
material that flovvs to ditches or road sides should not be taken from the area that exists
and should not be re-used as mixed vvith soil. Pavement material mixed vvith forest soil
can reduce the resistance of road surface. The other important task in a pavement
activity of a forest road is opening the ditches and performing the maintenance of the
ditches. Lacking or elosing of the ditches along the road sides enables the rain vvater
frequently moves on the road that damages the road and the pavement material. Besides,
bevel should be banked on both sides of road axis on flat places, and the material should
be spread in pavement activity by considering these bevels.
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Ozet

Orman yollarinin balam calismalari, kenar hendeklerinin dizeltilmesi ve
acilmasi, yol Ust yapisinin insasi veya yenilenmesi, yol giizergahinda yer alan sanat
yaptlarinin  bakimlarinin  yapilmasi, yol (Uzerindeki c¢ukur ve timseklerin
dizeltilmesini icermektedir. Bu calismada, orman yollari i¢cin ¢cok 6nemli olan ve
Ozellikle trafik yukl fazla olan orman yollarinda gerekli olan Ust yapi ¢alismalari
tim yénleriyle incelenmistir. Bu arastirma istanbul Orman Bélge Mudurligi
binyesinde bulunan Sariyer Orman isletme Sefli§i ormanlarinda yapilmistir.
Calismada, Rumeli feneri mevkiinde yer alan 02 kod nolu B tipi orman yolunun
Gst yapi calismalari incelenerek, ¢esitli dlgmeler yapilmis (enkesit, edim, zemin
stkisma degerleri vb.) ve ust yapi calismalarinin bitirilmesinden sonraki bir yil
icerisinde yol Ust yapisinda meydana gelen deformasyonlar arastirilmistir ve insa
edilen yol ust yapisinin uygun olup olmadigi ortaya konmustur.

Anahtar Sozcikler: Ust yapi, orman yolu, sikisma, kiriimis malzeme

1. Giris

Orman yollarinin yapim c¢alismalarindan sonra belirli periyodlarda bakim ve
onarim calismalarinin yapilmasi gerekmektedir. Uretim calismalari sirasinda orman
yollarinda tasima yapan agir kamyonlar nedeniyle yol st tabakasi blyik zarar
gormektedir. Uretim calismalari bitirilip Gretim alanindan ayrildiktan ve kis sezonu
bittikten sonra yeni Uretim sezonundan 6nce mutlaka yolun bakimi yaptimahdir. Bakim
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ve onarim calismalarinin dizenli ve planli olarak yapilmasi yolun kullanim 6émrini
uzatmaktadir.

Bu calismada, Marmara Bdlgesinde yer alan bir orman yolunun st yapi
c¢alismalari incelenmistir. Calisma alaninda st yapi kalinhiklari, Gst yapi malzemesinin
serilisi, dagitilisi ve sikistiritimasindaki kullanilan teknikler ve st yapi yapildiktan
sonraki bir yil icerisindeki durumu incelenmis ve sonuclar ¢ikariimistir.

2. Materyal ve Metod

Calisma alani olarak, istanbul Orman Bélge Mudirligi biinyesinde bulunan
Bahcekdéy Orman isletme Midirligiu’ne bagl Sariyer Orman isletme Sefligi’nde bir
orman yolu secilmistir. Alanin secilmesinde g6z ©6nunde bulundurulan en 6nemli
Ozellik, yolun 15 yil once yapilmis ve hi¢c bakim gdérmemis ham bir orman yolu
olmasidir. Orman alani igerisinde 2700 m uzunlugunda, B tipi bir orman yolunun ist
yapisi yapilmistir.  Yolun genisligi 4 m ve hendek genisligi 1 m olarak
projelendirilmistir. Bélgenin edimi % 10-70 arasinda degisiklikler gostermektedir. Ust
yap! calismasinda Caterpillar marka bir kepge, Dynapa marka bir silindir ve cesitli
markalardaki kamyonlar kullantimistir.

Yapilan bu calismada, Oncelikle Ust yapi calismasi yapiimadan &nce yolun
mevcut durumu fotograflanmis ve incelenmistir. Yol gizergahindaki deforme olmus
alanlar, sanat yapilarindaki eksiklikler, dst yapi calismalari sirasinda dikkat edilecek
noktalar isaretlenmistir. Enkesitler alinarak bu enkesit noktalarinda yolun ti¢ béliminde
topragin sikisma orani 6lgiilmiustir. ikinci olarak, enkesit alman noktalarda bu kez,
serilen malzemenin kalinliklari 6lculmiustir. Malzeme kalinhiklari yaninda, malzemenin
serilme genislikleri de belirlenmistir. Uciincii ve son olarak, (st yapi calismalar
bitirildikten bir yil sonra ayni alana gidilerek yolun son durumu incelenmis ve (st
yapinin basari orani ortaya konmaya ¢alisiimistir.

3. Sonugclar

Yol tdzerinde alman enkesitler (lzerinde vyapilan penetrometre o&lgimleri
sonucunda tim yol boyunca yol yiizeyinin sikisma degerleri 5 kg/cm"’nin altinda
bulunmustur. Ust yapi calismasi yapildiktan sonra yapilan tim olgimler sonucunda
stkisma degderleri 5 kg/cnf’nin tzerinde ¢ikmistir. Yani orman yolunun dayanikliligi
Ustyapi ile arttirtimistir.

B tipi bu orman yolunda serilecek malzeme kalinligi ilk 800 metre igin 20 cm ve
geriye kalan 1900 metre icin 30 cm olarak planlanmistir . Malzeme serme genisligi 3 m
olarak belirlenmistir. Bu hesaplara gore serilecek malzeme miktari 2310 m3 olarak
bulunmustur. Yapilan dlgcimlerde, serilen malzeme kalinliklari ilk 800 metre igin
ortalama 19 cm, yolun geri kalan 1900 metresi icin ise ortalama 21 cm olarak
hesaplanmistir. Malzeme serme genisligi ise ortalama 3.85 m olarak ol¢ilmustir.
Ozellikle yolun ikinci kisminda serilen malzeme kalinhigi planlanandan yari yariya az
olmustur. Ustyapi malzemesinin serim isinin bir yikleyici ile yapilmasi nedeniyle,
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malzemenin serim kalinliklarinda ve genisliklerinde buyik farklar ortaya ¢ikmistir. Bu
durumda, malzemenin kaybi, yani ekonomik kayip anlamina gelmektedir.

4. Tesekkur

Bu calismaya yaptiklari yardimlarindan dolayr Orman Muhendisi Mahmut
FERHATOGLU’na, Orman Yik. Mihendisi Mustafa AKGUL’e, Orman Mihendisi
Feyza KARATAS’a, Dog. Dr. Abdullah E. AKAY’a ve Dog. Dr. Murat DEMIiR’e
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Abstract

In this study, forest road construction techniques, environmental damages,
cross sections and productivity by using hydraulic excavator vvere investigated in
forested lands in Antalya region of Turkey. Besides, cross sections of excavator
vvere compared according to gradient. Differences of fill-slope and cut-slope in the
cross sections were determined. Maximum length of fili slope for excavator was
found to be 17 m on 80% slope gradient. The cost of excavator wvas calculated as
$21.8 per meter. Productivity of excavator vvas found as 105.8 m3h.

Keywords: Hydraulic excavator, forest road, road construction, environmental damage

1. Introduction

The forest roads are the base infrastructure foundations which provide access to
forest lands for extraction, regeneration, protection, and recreation activities (Demir and
Hasdemir, 2005). However, designing low-volime forest roads is a complex
engineering problem involving economic, environmental, and social requirements.
Construction and maintenance costs are the largest components in the total cost of
producing timber for industrial uses (Akay, 2006). Besides, road construction activities
remove the forest vegetation and disturb soil structure, vvhich may lead to number of
environmental damages in forest ecosystem (Grace, 2002). For example, sediment yield
delivered from forest roads to the streams result in dramatic effects on vvater quality and
aquatic life (Akay et al.,, 2008). Besides, planning forest road netvvorks depelids on
social requirements since they provide access to forest villages, rural settlements, and
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recreational areas (Acar and Eker, 2005). Therefore, forest roads construction activities
must be caredilly executed by considering economical, environmental, and social
requirements (Akay and Sessions, 2005).

In locating forest roads, construction methods and equipment selection directly
affects the economical, functional, and ecological efficiency of the forest roads. On the
terrains vvith gentle to moderate hillside slope, bulldozers have been stili commonly
used in right-of-vvay, cut-and fiil slope, and subgrade activities. Hovvever, in steep and
rocky terrain conditions, the efficiency of the bulldozers diminishes and excessive
environmental damages may occur since it becomes troublesome to keep the excavated
material along the day-light point of fiil slopes. In order to reduce the environmental
damages on forest ecosystem, especially in steep terrains, hydraulic excavators have
replaced bulldozers in forest road construction activities (Stjemback, 1982). Besides,
using excavator improves the quality of the forest roads, vvhich e.Ktends life of the roads,
improves the driver comforts, and reduces the frequency of maintenance activities. In
fact, using excavators can be the only option to perform feasible road construction
activities in steep mountainous terrains (FAO, 1998).

The excavator has the advantages of performing excavation activity vvith better
control and placing the material efficiently on fiil slope. In a study conducted by Erdas
(1986), it vvas indicated that excavator should be used in construction activities on steep
terrains to reduce environmental impacts. Bayoglu (1986) suggested that bulldozers
should be used in the forested areas vvith less than 40% ground slope, vvhile excavators
should be preferred vvhen the slope is greater than 40%. According to Spaeth (1998),
combination of bulldozers and excavators can be used in road construction activities on
terrain vvith greater than 50%.

Winkler (1999) evaluated the productivity of excavators by considering various
types of road lengths and terrain conditions. The results indicated that produetion rate of
excavators vvas satisfactory in forest road construction. The performance of a skilled
excavator operatdr can play important role in reducing operation cost. The excavators
perform road construction activities in stationary position vvith limited movements
betvveen vvork sites. Thus, excavators can not move further distances to collect material
from outside of the vvork zone (Stjernback, 1982).

The studies indicated that road construction activities using excavator has
advantages in long run due to reducing damages on forest ecosystem, biodiversity, and
forest soil (liaanshus, 1998 and Winkler, 1999). Heinrich (2001) indicated that
excavators have been commonly used in environmentally sensitive areas to reduce
impact on forest vegetation, provide adequate drainage system, protect stream erossings,
and improve stabilization of cut-and-fill slopes. Excavators vvork vvith narrovv right-of-
vvay to reduce disturbance of the forest cover and diminish open lands for erosion risk.
Besides, the ground pressure of the excavators on forest soil is less than that of
bulldozer (Stjernback, 1982). Due to lovver ground pressure, excavators can carry out
the operation in vvet areas, vvhile bulldozers are most likely stuck in mud.

In order to take advantages of using excavator in forest road construction, the
performances of the excavator should be evaluated considering economical and
environmental requirements. In this study, forest road construction techniques by using
hydraulic excavator vvere investigated based on a sample road construction activity
conducted in forested lands in Antalya region of Turkey. The construction costs and the
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environmental damages of hydraulic excavator were evaluated and some suggestions
\vere provided.

2. Hydraulic Excavator

2.1. Hydraulic excavator operating techniques

In recent decades, there has been an increasing interest in using the hydraulic
excavators in forest road construction activities. In North America, excavators have
been used as a complement to the bulldozers and in most cases they successfilly
replaced the bulldozers. Excavators can be used to construct roads, upgrade old roads,
load gravel and woods, extract hard cut material, break rocks, shape high-sided cut
slopes, build the sub-grade and side ditches, and place culverts (FAO, 1998). They have
advantages of \vorking on smaller sections in the slopes from 20-50% (Figlire 1). There
are many excavator operating techniques related mainly to terrain types and
environmental sensitivity (Stjemback, 1982).

Figure 1. Forest road construction by excavator vs. bulldozer (Kararizos, 2001).
Sekil 1. Buldozer ve ekskavatdr ile orman yol yapimi.

The excavators generally take place in follows activities in the forest road
construction: (1) removing logs and \vaste material, (2) constructing, leveling, and
compacting subgrade, (3) constructing ditches and installitig culverts.
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2.2. Removing logs and waste material

The excavators carry the logs by moving backvvard and pile them at one side of
the road, leaving other side free to obtain fiil material and access to the forest
(Stjernback, 1982). It is rathier difficult and inefficient to carry out the logs ali the way
to landing area due to lower travel speed of the excavators (FAO, 1999). Then, the
waste material such as unmerchantable trees, stumps, branches, and topsoil is removed
from the roadbase. In vvet areas, excavator can easily remove the topsoil vvithout
distiirbing the roots or mixing it vvith fiil material.

2.3. Constructing, leveling, and compacting subgrade

The hydraulic excavators are the most suitable for subgrade function in forest
road construetion since sufficient fiil material is generally available vvithin the reach of
the excavators (i.e. 8 m to 10 m) in most terrain conditions (Stjernback, 1982). There are
three different techniques in implementing roadbase excavation, based on location of
the excavators (Stjernback, 1982);

« The excavator operates in the ditehline by digging 6ver the front of the
undercarriage In this case, the excavator can reach furthier distances from the
roadbase to obtain extra fiil material.

e The excavator operates betvveen the ditehline and the roadbase by digging
dver the side of the undercarriage. This provides a shoulder vvider than the
undercarriage, vvhich is an advantage from aspecl of road safety.

0 The excavator operates from the roadbase by digging Over the side of the
carriage. Hovvever, this position provides the operator vvith the best vievww of
the road alignment. If the fiil material is available at both sides of the road,
vvorking from the roadbase has advantages of obtaining extra fiil material
from both sides.

The bucket of the excavator can be also efficiently used in smoothing and

compacting activities. The material spread by the excavator is to be compacted after
several passes to build about 30 to 50 cm layer vvith coarse material (FAO, 1999).

2.4. Constructing ditehes and installing culvel ts

In order to reduce the potential soil disturbance due to subgrade construetion, an
adequate drainage system should be established by constructing ditehes and installing
culverts. Using excavator in establishing drainage system provides elean and wvvell-
groomed ditehes, vvhich reduces surface flovv and sub-surface flovv (Stjernback, 1982).
The hydraulic hammer can be used in constructing ditehes and then bucket of the
excavator performs eleaning up the ditehes (FAO, 1999).
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3. Forest Roads in Turkey

In the forested lands of Turkey, there are tliree common forest road types; Type
A, Type B, and Skid Roads. The main factor that distinguishes these road types is road
gradient which is reflected by the performance of logging trucks and water drainage.
The road standards are listed in Table 1. In order to adequately carry out sustainable
management of forest resources, about 202000 km of forest road network is required
and about 68000 km of forest road is yet to be constructed (Demir, 2007).

Table 1. The technical standards of forest road types in Turkey
Tablo 1. Tiirkiyedeki orman yol tiplerinin teknik dzellikleri

Technical spccifications Road Types (Yol Tipleri)

Teknik Ozellikler Type A Type B Skid Roads
Road vvidth (m) 6.0 4.0 3.5
Yol Genisligi (m)

Max. Road Grade (%) , 10.0 9.0-12.0 18.0
Mak. Yol Egimi (%)

Min. Curvc radius (m) 35.0 10.0-12.0 8.0
Min. Kurp Yaricapit (m)

Number of Lines 1.0 1.0 1.0
Serit Sayisi

Travehvay vvidth (m) 5.0 3.0 3.0
Platform Genisligi (m)

Shoulder width (m) 0.5 0.5 -
Banket Genisligi (m)

Diteli vvidth (m) 1.0 1.0 -

Hendek Genisligi (m)

The various types of bulldozers had been traditionally used by private contractors
in forest road construction activities till last decade in Turkey. After the Eight Five-year
National Development Plan of Turkey in 2001, General Directorate of Forestry has
encouraged the use of excavators in construction of new forest roads, due to excessive
damage of bulldozers on forest ecosystem (Acar and Eker, 2003).

4, Material and Methods

4.1. Study area

The study area is selected from the management zone of Aykiricay Forest
Enterprise in Finike Forest Management (Figure 2).
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Figtire 2. The location of the study area in Antalya region
Sekil 2. Antalya bdélgesindeki ¢alisma alaninin konumu

In this enterprise, dominant commercial tree species include Pinus bvutia Ten.,
Cedrus libani A.Rich., Jinipevus sp. and Oiterciis sp. The elevation ranges from 700 m
to 900 m vvith the ground slopes of 20% to 100%. The study area consists of Type B
forest roads vvith the density of 14 m/ha. Total length of the sample road examined in
this study vvas about 1640 m vvith the average road vvidth of 5 m. The study area is
located on the Taurus Mountains, vvhich is the largest and most important karst region in
Turkey. According to Boydak (2003), this region has one of the most complex karst
circulation system and rough terrain characteristics such as sharp peaks, deep valleys,
and narrovv gorges. Due to immediate penetration of rainfall and snovv melt into the rock
crack system, surface soil formation very slovvly occurs along the cracks and
stratification surfaces ofthe limestone (Boydak, 2003).

4.2. The equipment specifications

Daevvoo Solar 220 LC-V type hydraulic excavator and Soosan SB 81 TS type
hydraulic hammer vvere used in forest road construction activity. The undercarriage of
the excavator wvas equipped vvith full-length track guards and had a protective plate. The
technical specifications of the excavator and hammer are shovvn in Table 2.
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Table 2.

(Anonymous, 2007)

Tablo 2.

Specifications
Ozellikler

Weigth - Agirhik
Capacity of bucket
Kepge kapasitesi
Engine type
Motor tipi
Engine povver
Motor gici
Speed - Hiz
Max. force
Mak. gug
Max. Excavation
depth - Mak. Kazma
derinligi
Max.unloading

height- Mak. bosalma
yuksekligi

4.3. Field study

Values
Degerler

21500 kg
0.93-1.17 m3

DB58TIS

148-1950 PS/rpm

5 km/hir
13100 kgf

6630 mm

6810 mm

Specifications
Ozellikler

Boom turn speed
Kule donts hizi
Fuel tank
Yakit deposu
Hydraulic hammer
Hidrolik kirici
Working vveigth
Calisma agirhigi
W orking pressure
Calisma basinci
Number of stroke
Piston sayisi
Hammer diameter
Kirici gapi
Excavator types

Ekskavator tipleri

Dae\lvoo Solar 220-LC-V ve hidrolik kiricinin teknik 6zellikleri

Values
Degerler

10.9 d/min

370 liters

Soosan SB81TS

1721 kg

160-180 kg/cnr

400-490 bpm

140 mm

18-34 ton

7

Technical features of the Daevvoo Solar 220-LC-V and hydraulic hammer

The whole constmction activity of the sample forest road was observed in the
field and data collection \vas performed during and after the road construction. The
construction activity took place in August 2006. To characterize the forest road sections,
nine decision variables \vere measured from each cross section along the roadway.
These variables inelude cut-slope height (Ch), cut-slope width (Cw), diteli vvidth (D\v),
road vvidth (Rvv), fill-slope vvidth (Fvv), fill-slope length (Fi), road construction zone
vvidth (L), length of the impact zone beyond the fill-slope (P), and ground slope (S)

(Figure 3).
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Figlire 3. The decision variables measured from each cioss section along the road
Seldl 3. Yol boyunca her enkesit icin dlgulen degerler

The surveying inslruments such as clinometers, steel tape, measuring batten,
altimeter, and compass were used in the field study. Along the 1640 m of sample road
section, decision variables were collected from 32 cross sections, vvhich vvere 50 m
apart. Then, the data vvere entered into a spread-sheet program (Microsoft Excel) to
compute simple statistics such as arithmetic average and Standard deviation.

5. Results

In the First stage of road construetion, 354 m3 of logs vvere extracted by felling
345 trees along the road construetion zone of sample road. The trees fallen vvere mostly
Pinus brutia and Cedrus libcini. The logging residuals vvere placed on the fill-slope as a
barrier that keeps material falling dovvn to fill-slope. The results indicated that total
material excavated along the roadvvay vvas 12480 m3 in vvhich the percentages of soil,
loose rock, and rock vvere 24.88%, 25.19%, and 49.93%, respeetively. In road
construetion activities, explosives vvere not used for crushing roeks. The average
operation time of the hydraulic excavator vvas 8 hours per day (Figlre 4).

Since it is very hot in Antalya in summer season, the excavator operated from
7:00 to 11:00 AM in the moming, and from 14:00 to 18:00 PM in the afternoon. The
values of the specific variables measured on the cross sections vvere listed on Table 3.
The average construetion zone vvidth vvas 7.47 m, therefore, sample road section
impacted approximately 1.23 ha of forested area (7.47 m x 1640 m) during the road
construetion aetivity.
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Figlire 4. Constructing the subgrade by an excavator (Photo: T.Ozturk)

Sekil 4. Bir ekskavator ile yol temelinin yapilmasi

Table 3. The values of decision variables measured on the cross sections

Tablo 3. Enkesitlerde élgilmis degiskenlerin degerleri

Variables Symbol
Degiskenler Sembol
Ground slope (%) S
Arazi egimi
Cut-slope ileight (m) Ch
Kazi sevi yuksekligi
Cui-slope vvidth (m) Cw
Kazi sevi genisligi
Ditch wvidth (m) Dw
Hendek genisligi
Road vvidth (m) Rw
Yol genisligi
Fill-slope vvidth (m) Fw

Dolgu sevi genisligi
Fili-slope lenght (m) Fi
Dolgu sevi uzunlugu

Irnpact zone length (m) P
Etkilenen alan uzunlugu

Construction zone vvidth (m) L
insaat alani genisligi

Average
Ortalama

59.38

3.46

1.14

0.78

4.10

4.94

7.47

Standard
Deviation
Std. Sapma

28.39

2.15

0.75

3.13

2.31

Maximum
Values
Mak. Deger

110.0
7.2
2.5

1.0

4.3

10.0

14.0

Minimum

Values

Min.deger

5.0

0.5

0.2

0.7

4.0

1.2

0.2

0.5

5.0

The total road construction cost was found to be $35800, with the unit cost of $
21.8 per meter. The produetion rate of the excavator is generally compiited as the length
of constructed road per hour. In this study, the average produetion rate of the excavator
was found to be 8.0 m hr. The excavator excavated 36 m3 of material per hour and
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cleared them away from the roadway. This high productivity indicated that hydraulic
excavators combined with hydraulic hammers can perform excavation operations
quickly and effectively in karstic regions.

In road construction activity, the optimum excavator operating techniques were
tried to be implemented to minimize residual stand damage and overall environmental
impacts. For example, after rocks vvere crushed by the hydraulic hammer and then they
are carefully placed on the fiil slope by using the bucket. Besides, cut slope rate of 5/1
vvas maintained along the roadvvay to ensure slope-stability in terrains vvith steep
hillside gradient. In fact, cut slope rate of 5/1 is the most appropriate rate for karstic
areas, especially for steep terrains. The trail areas vvere designated betvveen appointed
cross sections for every road. The numbers of damaged trees and non damaged trees in
every cross section vvere counted to every road aligment. The resultant damages at trees
are three types. These types are bending of tree, crushing of tree and vvounding of tree
stem. The number and rate of damaged trees in study areas are shovved Table 4.

Table 4. Number and rate of damaged trees in study areas
Tablo 4. Calisma alaninda zarar gérmis agaclarin sayisi ve orani

Average Number  Number Types of damages Number Damage
terrain of of non Zarar tipleri of rate
slope damage damage Bending Crushing VVounding total (%)

%) trees trees Egilme  Kirllma  Yaralanma trees
0
Zarar Zarar
Ort.arazi dren érmeyen TO?Iam Zarar
egimi g B g . y agag orani
agag agac sayisl
saylsl saylsi
20-45 12 90 1 2 9 102 12
46-90 20 68 1 4 20 8 -

The amount of damaged trees on steep terrain are found further to forest road
constructing by bulldozer. In the 46-90% slope areas, the total number of damaged tree
on forest roads constnicting by using excavator is counted 25. The damage rate of
excavator is 23%. On the terrain less than 45%, number of total damages is 9.
Wounding damages are prevail among in this area.

6. Discussion

In road constnictions activities, environmental damages vvere not shovved in this
study. The previous studies indicated that impacted forested area due to road
construction by using the bulldozer is much more than that of using the hydraulic
excavator. Besides, visual quality of the forest roads constructed by the hydraulic
excavator is much better that of constructed by the bulldozer, considering technical and
environmental aspects (Bayoglu, 1989).
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The average construction zone vvidth was found as 7.47 m in this study. A study
conducted in Antalya region (Tunay and Melemez, 2004) reported that a road
construction activity on a terrain vvith 36-50% ground slope resulted in 9.40 m and
12.18 m vvide road construction zones by using excavator and bulldozer, respectively.
This suggested that the impacted forested area by using the bulldozer wvas
approximately 29.58% greater than that of using the excavator. Tunay and Melemez
(2004) also indicated that the bulldozer results in about 26.16% of rnore impacted
forested area than the excavator in road construction activity.

In this study, the total road construction cost vvas found to be $35800, vvith the
unit cost of $21.8 per meter. Besides, the average product rate of the excavator vvas
found to be 8 m lir' . In a study conducted by Winkler (1999) in Himalaya (Bliutan), the
unit cost of construction by excavator vvas $ 9.38 per meter vvith the produetion rate of
6.91 m/hr. Acar and Eker (2001) conducted a similar study in Eastern Black Sea Region
of Turkey vvhere 4341 m of forest road vvas constructed by an excavator on a steep
terrain vvith 70% ground slope. In that study, the unit cost of road construction and
average produetion rate vvas $ 5.87 per meter and 8.67 m lir'l, respectively. Another
study conducted by Filipsson and Eriksson (2004) in Svveden indicated that the average
produetivity of using excavator in road construction vvas 12.7 metres per hour.

In this study, the unit cost of road construction ($ 21.8 per meter) vvas greater
than the unit costs reported by the previous studies. This vvas because the study area vvas
located on a karstic region vvith rough terrain characteristics and large amount of rocks
(6232 m3 to be excavated along the roadvvay. Besides, ground slope, soil
characteristics, and operator factor might affect the cost of road construction. Cut slope
rate for karstic steep terrains in this study vvas determined 5/1. Another study conducted
by Kramer (2001) indicated that cut slope rate of 5/1 is the most appropriate rate for
especially for steep terrains (Kramer, 2001).

7. Conclusions

In this study, the forest road construction tecliniques by using hydraulic
excavator vvere evaluated by considering economical, technical and environmental
requirements. The follovving suggestions are made in the light of the previous studies
and the results derived from the sample road construction activity:

The use of excavator in forest road construction activities should be encouraged
and even mandatory in mountainous regions vvith steep terrains.

In order to reduce road construction costs and environmental impacts, the
excavators should replace bulldozers, especially in Antalya region vvhere explosives are
used in karstic lands vvith great danger to forest ecosystem.

The excavator operators should be vvell trained to improve the efficiency of
construction activity, regarding economical and environmental aspeets.

In the planning phase of the forest roads, the methods and equipment seleetion
should be predetermined not only considering by economical issues but also
environmental requirement.

The drainage ditches should be adequately located by using excavators and
should be maintained properly, especially at Southern Mediterranean Region.

The culverts vvith adequate size and lengths should be installed by using the
excavators. Besides, crovvned slopes, pipes, and drain dips should be constructed along
the roadvvay vvhere they are necessary.
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Ozet

Bu calismada, Tirkiye’nin Akdeniz bélgesinde kullanilan bir hidrolik
ekskavatérin orman yol yapim teknikleri, cevresel zararlari, enkesitleri ve
verimliligi incelenmistir. Calismanin sonuclarinda, ekskavatdrin arazi egimine
gore yol enkesitleri karsilastirilmistir. Enkesitlerde dolgu ve kazi sevi farkliliklari
belirlenmistir. Ekskavator icin dolgu sevinin maksimum uzunlugu %80 egimde 17
m olarak hesaplanmistir. Ekskavatdrin maliyeti 21.8 S/m ve verimi 105.8 m3sa
olarak bulunmustur.

Anahtar Kelimeler: Hidrolik ekskavator, orman yolu, yol yapimi, gevresel zararlar

1. Giris

Orman vyollart bdélmeden c¢ikarma, agaglandirma, koruma ve rekreasyonel
aktiviteler gibi ormancilik calismalarinin yerine getirilebilmesi icin orman alanina girisi
saglayan temel yapilardir. Orman yollarinin yapimi ekonomik, cevresel ve sosyal
ihtiyaclara cevap verebilecek sekilde olmalidir. Yollarin yapim calismalarinda en
énemli husus makina segimidir. Ozellikle daglik alanlarda ekskavatorlerin kullanimi
cevresel acidan daha uygundur. Bu tip alanlarda dozerlerin kullanimi cevreye ve
6zellikle yol altinda kalan mescgerelere buylk zararlar verebilmektedir. Ayni zamanda,
bu alanlarda ileride dogabilecek erozyon riskini de arttirmaktadir. Bu c¢alismada,
Antalya bdlgesindeki karstik alanlarda ekskavatdrle yol yapim calismalari takip
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edilmistir. Ekskavatdrlerin degisen egimlerde enkesit sekilleri, verimlilikleri, kazi
hizlari, maliyetleri ve cevreye verdikleri zararlar incelenmistir.

2. Materyal ve Metod

Calisma alani olarak, Antalya Orman Bélge Midirligu binyesinde bulunan
Finike Orman isletme Miidirligi’ne bagh Aykirigay Orman isletme Sefligi’nde bir
orman yol yapim alani segilmistir. Alanin secilmesinde g6z 6niinde bulundurulan en
onemli 6zellik alanin karstik bir yapiya sahip olmasidir. Orman alani icerisinde 1640 m
uzunlugunda, B tipi tali orman yolu insa edilmistir. Yolun genisligi 4 m ve hendek
genisligi 1 m olarak projelendirilmistir. Alanin edimi %20-100 arasinda degisiklikler
gostermektedir. Yol yapiminda kullanilan makine Daewoo Solar 220 LC-V tipi hidrolik
ekskavatordur.

Yapilan bu calismada, Oncelikle yol glizergahi boyunca belirli araliklarla
enkesitler alinmistir. Bu enkesitler géz 6nline alinarak, kazi ve dolgu miktarlari,
makinenin kazi hizi ve verimliligi hesaplanmistir. Ayrica, yol yapimi esnasinda yolun
altinda kalan mescerlerdeki zararlar olgilmaustir. Belirli araliklardaki enkesitlerden,
yine belirli sayidaki enkesit deneme alani olarak secilmis ve bu enkesitler arasinda kalan
alanlardaki zarar goren agaclar tesbit edilmistir. Cevresel zararlari tespit etmek icin
toplam 10 adet deneme alani segilmistir. Alanda bulunan agac sayisina gdre zarar orani
hesaplanmaya calisiimistir. Bunlarin yaninda, ekskavatérin yol yapim maliyeti
bulunmustur.

3. Sonuclar

Yol gizergaht boyunca toplam 354 m3agac kesilerek glizergah olusturulmustur.
Yol guzergahi boyunca toplam 12480 m3 kazi yapilmistir. Bu kazinin %24.88’ini
toprak, %25.19°unu kuskiiliik ve %49.93’unii kaya olusturmustur. Enkesitlerden alinan
degerlerin MS Excel Programinda degerlendirilmesi ile, ortalama yolun kazi genisligi
7.47 m olarak bulunmustur. Bu yolun 7.47 m kazi genisligi ve 1640 m yol uzunlugu ile
toplam 1.23 ha orman alaninin kayba ugradigi hesap edilmistir. Yolun toplam maliyeti
35800 $ olup, yolun metre olarak yapim maliyeti 21.8 $/m olarak bulunmustur.
Ekskavatdrin ortalama kazi hizi 8 m/saat olarak hesaplanmistir. Makine kiskuliik bir
alanda ortalama 36 m3 kazi materyalini yol Uzerinden uzaklastirmaktadir. Alinan
enkesitler, ekskavatdrin yol yapim teknigi ve alanin egimi gz oénlne alindiginda,
dzellikle %50°nin lzerindeki egimli alanlarda kazi sevi ediminin 5/1 olarak alinmasi
uygun bulunmustur. Daha disik egimlerde kazi sevi egimi 3/1 olarak da
alinabilmektedir.

Bu calismada, ekskavatdrle yol yapimi sirasinda %20-45 arasi egimli alanlarda
cevreye verilen zarar dusuktir. Cevresel zararlari tespit ederken agaclar uzerinde
meydana gelen zararlar Olcilmiustir. Bu zararlar, kabugun yaralanmasi, egilme ve
kirilma seklinde siniflandirilmistir. Alman enkesit alanlarinda toplam 9 adacta zarar
gorilmustir. Egimin %46-90 arasinda oldugu alanlarda ise zarar 25’e yikselmistir.
Zararlar igerisinde en fazla gdrileni aga¢c goévdelerinin yaralanmasidir. Toplam zarar
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gorme orani %45’ kadar egimli olan arazilerde %12, edimin daha yiksek oldugu
arazilerde ise %23 olarak belirlenmistir.

4. Oneriler

Bu calismanin sonuclarindan yola ¢ikilarak asagidaki dneriler getirilmistir:
Ekskavatorler 6zellikle daghk alanlarda ve egimin %50’yi asmasi durumda yol
yapim calismalarinda tercih edilmelidir.

Ekskavatdrlerin orman yolu yapiminda tercih edilmesi ile patlayici maddelerin
kullanilmasi en aza indirilebilecek ve bu durumda cevreye verilecek zararlar
minimumda tutulabilecektir.

Ekskavator operatdrlerinin orman yolu yapimi hakkinda mutlaka deneyimli
olmasi gerekmektedir. Yol yapim ihalelerinde idare tarafindan mutlaka bu sart
aranmali ve kontrol edilmelidir.

Ekskavatorlerin kazi materyalini kontrolli bir sekilde yamaca yerlestirmesi
veya dagitmasi nedeniyle cevresel zararlar az olmakta ve bu alanlarda meydana
gelecek erozyon riski de ortadan kalkabilmektedir.
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Abstract

In this study, 104 soil samples at deptlis ranging from 0-5 cm and 20-25 cm
vvere taken from 9 sanipling sites vvithin the urban parts of istanbul city and 1 site
(control) outside of urban part betvveen May and September 1999. Cd, Pb, Zn, Ni
contents and some soil properties of these samples vvere determined. According to
soil characteristics and heavy metal contents we can conclude that the urban soils
of some part of istanbul have started to become polluted vvith Pb and Zn. Analysis
of soil samples sliovved the presence of Pb in ali of the soil samples at varying
concentrations ranging from 24.87-445.6 mg kg'lin spring 23.23-1121.20 mg kg'lin
autumu. In spring, the Zn and Ni contents in the examined soils vvere found
betvveen 30.27-310.0 mg kg"land 12.27-36.20 mg kg'l respectively and it ranged
betvveen 57.36-528.11 mg kg'land 15.43-45.05 mg kg'l, respectively in autumn.

Keyvvords: Heavy metals, istanbul, lead, soil pollution, urban soils

1. Introduction

Soil heavy metal contamination is a great concern vvorldvvide. Even though
geochemical processes poses certain ievel of these contaminant, the main source of
pollution is originating from human activities such as mining, metal smelting and
surfacing industry, traffic and combustion of fossil fuels, agricultural use of pesticides,
vvood protection Chemicals, fertilizers and sevvage sludges (Allovvay, 1999; Lu et al.,
2007). Heavy metals tend to spread througli air and vvater from these antliropogenic
pollution sources. Especially traffic activities generate heavy metals, particulate matter
and aerosols in the urban roadvvay environment. Lagervverffand Specht (1970) reported
that Cd, Ni, Pb and Zn in roadside soil contamination vvas related to the composition of
gasoline, motor oil and automobile tires and to roadside deposition of residues of these
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materials. Unlike the organic pollutants, metals do not biodegrade and are generally not
mobile, therefore their residence time in the soil is thousands of years (Adriano, 2001;
Vassilev et al., 2004). Urban soils are the recipients of large amounts of heavy metals
from a variety of sources (Manta et al., 2002) and this, heavy metals in urban soils have
been sholvn to be very nseful indicators of environmental pollution (Kelly et al., 1996).
in areas where public gardens and parks are exposed to significant pollution levels of
heavy metals may have toxic effects on plants, animals and humail beings (Sanchez-
Camazano et al.,, 1994). Pruvot et al. (2006) found a broad range of metal concentration
from the upper horizons of the urban soils close to the former Pb smelter in Northern
France. Pb concentrations \vhich present in crops and vegetables vvere also found high
due to the atmospheric emissions and deposition of the contaminated dust. It is usually
knovvn that these particles are key roiites of exposure to Pb for younger children, in
particular via hand-to-mouth transfer. Heavy metal accumulation in soil and in plants
may also calise toxicity and affect metabolic processes of plants (ICabata-Pendias and
Pendias, 1992; Baycu et al., 2006). Providing information about heavy metal deposition
in urban soils resulting from road traffic received special attention in scientific researcli
for many years (Olivares, 2003). Urban soils are becoming more polluted wvvith heavy
metals compare to forest and agricultural soils. Topsoils from green areas in the cities
shovv liigher heavy metal concentrations than the natural ones. Distribution patterns of
the pollutant metals vvere suggested that vehicle traffic represents the most important
pollutant source for the studied environment in Palermo (Manta et al., 2002). Garcia-
Miragaya et al. (1981) reported strong Pb pollution in roadside soils at Caracas,
Venezuela, due to heavy traffic of motor veliicles and utilization of leaded gasoline. Pb
added to ftiel as tetra etliyi and it is discharged into the environment as small inorganic
Pb particles (Mengel and Kirkby, 2001). According to the same authors, only motor
veliicles bouglit after the year 2000 use unleaded gasoline in Venezuela and
consequently the same or ligher levels of Pb contamination prevail. The degree of
antliropogenic influence on the heavy metal distribution in soils vvas studied in the
metropolitan area of Mexico City and nearby forested areas. Urban samples exposed to
different traffic conditions vvere taken from a metropolitan zone vvith almost no
industrial influence and vvere analyzed for Cd, Cu, Pb and Zu. The Pb levels vvere
related to the traffic conditions and soils exposed to heavy traffic conditions had the
highest Pb concentrations (Morton-Bermea et al., 2002). Pb had the higliest enrichment
factor in forest soils and Cu, Cd and Zn, vvith lovver enrichment factor than Pb in
polluted urban areas of Mexico City (Morton-Bermea et al.,, 2002). Turkey is a
developing country vvith large majority of population inliabiting cities. Heating is
mostly achieved through fossil fuel burning during the vvinter months and caused
intensive air pollution together vvith industry and traffic emissions of leaded gasoline.
Especially Pb is being released into the environment because of industrial uses and from
the combustion of fossil fuels. The high heavy metal content in roadsides and urban
soils is mostly due to the density of the traffic, vvhich is considered one of the major
sources of heavy metal contamination in Turkey, because unleaded gasoline vvas
expensive and drivers mostly preferred leaded gasoline for many years (Aksoy et al,,
2000). istanbul is the biggest and mostly populated city of Turkey including highvvays
vvith dense automobile traffic and industrial enterprises located around the city.
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We aimed to determine total concentrations of Cd, Pb, Zn and Ni in the urban
soils from different locations of istanbul and to investigate the relationships vvith certain
physicochemical properties of soils and seasonal variations. The vvork is intended to be
a base for future investigations of exhaust emissions leading to seasonal changes in
concentrations of Cd, Pb, Zn and Ni. While the produetion and usage of premium
gasoline started to decrease, the produetion and usage of unieaded premium gasoline has
started to inerease especially in the year of 2000. According to Yener (2007), heavy
metal concentrations in the soils of istanbul are decreasing, presumably because of the
initiation of unfeaded gasoline in 2000 and the transfer of industrial establishments
outside the city. For this reason, our investigation wvill bring an idea about tlie last basic
data of urban soil pollution before the unfeaded gasoline usage in istanbul, Turkey.

2. Materials and Metliods
2.1. Sampling locations

istanbul lies botli on the Asian and European contineints (28° 08'-29° 55' east
longitudes and 41° 33-40° 48' north latitudes) and vvith the Bosphorus in betvveen it is
the most populated city of Turkey. Soil samples vvere taken in May and September in
1999 from nine locations ineluding urban parks and roadsides of istanbul under the
influence of varying traffic densities and from one control site (Si) at istanbul
University Research Forest (Figiure 1and Table 1).

2.2. Sampling metliods

In May and at tlie end of September 1999, tree soil samples vvere taken from
different points at depth levels of 0-5 cm and 20-25 cm from 8 of the 10 sample sites.
Soil samples vvere taken only from 2 points at site S8 and 1point from site S9. And due
to the soil being too rocky at the depth 0of20-25 cm, only 2 points at site S2 and S3 vvere
taken. In this vvay, a total of 104 (52 in May and 52 in September) soil samples vvere
collected for analysis. Totally 104 core soil samples (100 cm3) vvhich vvere taken from
topsoils at 20-25 cm depths they vvere air-dried in a room temperature.

2.3. Soil analysis

Air dried soil samples vvhich vvere passed through a 2- mm sieve, vvere dried at
105 °C for 14-15 hours. The follovving physical and chemical properties vvere
determined according to the procedures referred by Gulgur (1974): texture (partide
diameter) by the Bouyoucous hydrometer method, pFl in a soil-vvater ratio of 1:2.5 by
I-lanna Microprocessor pH Meter, organic carbon content by the Walkley-Black vvet
oxidation procedure, total nitrogen by Kjeldahl method, electrical conductivity of soil-
vvater exracts at 1:5 ratio by InoLab Cond Level 1 brand equipment, CaCO03 by
Scheibler calcimeter. Cadmium (Cd), lead (Pb), zinc (Zn), nickel (Ni) and potassium
(K) concentrations of the sieved (0.25-mm mesh), 6ven dried (105 °C, 3 days) and vvet-
digested (100 mg dvv/5 mi 65 % HNO03, 300 °C, 4 days) soil samples vvere determined
by atomic absorption spectrophotometry (Shimadzu AA-680) (modified Sastre et al.,
2002).



90

K3LVos

sariydi

TARAHVA uevkuz

BURGAK,
Bmntnm
besoas
- . ISIXDAR
L TAIAMTI
BAKBKOY kadd;ot

Mnmiara Sca

Doganay Tolunay and Gilriz Baygu

Alilli

Figlre 1. Location of the sampling sites.

Sekil 1. Ornek alanlarin yerleri.
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Table 1.Distribution ofsampling sites.
Tablo 1. Ornek alanlarin dagtlimi.

No. Location

Si istanbul Univcrsity-Faculty of Forcstry/Education and Research Forest-Bahgekdy
(Control)

S2 Sarachane Urban Park-Saraghane

S3 Old City Walls Vicinity-Edirnekap1

S4 Taksim Urban Park-Taksim

S5 Democracy Urban Park-Macgka

S6 Caglayan Urban Park-Caglayan

S7 Yahya Kemal Urban Park / Barbaros Boulcvard-Besiktas

SS Bosphorus Bridge / Asian Side Exit (E-5 Highvvay)-Beylerbeyi Intersection
S9 Bosphorus Bridge / European Side Exit (E-5 Highvvay) vicinity

S10  Cezayirli Hasan Pasa Urban Park-Kasimpasa

2.4. Statistical analysis

The SPSS 10.0 for Windows program vvas used for ali statistical analyses (SPSS,
Chicago, IL, USA). Correlations among different analyzed parameters vvere tested using
Pearson's correlation coefficient. Results vvere considered significant at P <0.05.

3. Results

In this study the soil samples taken from the control site (Si) at the Research
Forest are considered to be natural. On the other hand, tlhose taken from the urban parks
and roadsides of the city are generally made up of soils and other materials brought in
from elsevvhere.

The soil on the sampling sites ranged from loamy clay and sandy-loamy clay.
soil pl-l displayed a significant increase in fail comparing to season. Electrical
conductivity vvas ineasured belovv 500 jrS cm'L There vvas no lime in the Si site; the
highest level of lime vvas found at S2 (top soil) and at S3 (subsoil) (Table 2).

The organic carbon content in the soils obtaiiied from the city and also from the
control site displayed a higher level in the topsoil as compared to the subsoils in both
spring and autumn. Generally, total nitrogen content of the topsoil samples taken in both
seasons is higher in coniparison to the subsoils. Nitrogen and potassium values for the
subsoil vary betvveen 0.05-0.2 % and 0.2-0.7 %, respectively (Table 2).

Cd concentrations vvere generally higher at the S2, S9 and S10 sample sites.
Generally, cadmium tends to accumulate more in topsoils, hovvever, in this study Cd
accumulation at the top soils tends to remain at lovver concentrations (Table 3).
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Table 2. Some physical and Chemical properties of the soil samples.
Tablo 2. Toprak 6rneklerinin bazi fiziksel ve kimyasal 6zellikleri.

Sampling
No.
Depthis
. 0-5

Sl
20-25
0-5
S2
20-25
0-5
S3
20-25
0-5
S4
20-25
0-5
S5
20-25
0-5
S6
20-25
0-5
S7
20-25
0-5
SS
20-25
0-5
S9
20-25
0-5
S10

20-25

Sand
(%)

65.0 £7.0
49.7 £8.7
72.0+ 4.4
745 + 13.4
60.3 + 8.4
59.5 £9.2
58.3 £ 11.0
57.0 £ 12.5
81.3+51
747+ 1.2
70.7 £9.1
67.0+ 7.5
47.3 £8.1
49.7 £ 194
49.5 £ 0.7
50.5 £3.5
60.0
43
6S.0 + 4.6
53.3 £ 15.0

sili
(%)

16.7 £5.8
20.3 £ 3.2
13.0+4.4
13.0£8.5
16.0 3.5
16.0+ 1.4
17.7 £3.5
153 +4.0
10.0+3.0
113+ 1.2
16.0 £4.0
157+ 15
20.0 £4.6
20.3 £ 6.4
22.0 £0.0
185 +2.1
18.0
25
16.3 + 3.8
21.0+4.0

Clay
(%)

183+ 15
30.0 +6.6
15.0+0.0
125 +4.9
23.7 4.9
24.0 £7.1

247 7.2
27.7+ 11.0
8.7+2.3

14.0 £0.0
14.0 £5.3
17.7+6.0
323 +5.1

29.7 £ 12.9
28.50.7
30.5+0.7

22.0
32

157+ 1.2
26.0 = 13.2

pH (1:2.5 H,0)

Spring
6.29 + 0.6S
6.32 £0.79
7.38 £0.21
7.91 £0.00
7.62 £ 0.24
8.17 £0.25
7.56 £0.19
7.78 + 0.06
7.13 +0.33
791 x0.24
7.41 £0.08
7.54 + 0.03
7.26 + 0.34
721 + 131
7.42 +0.23
7.66 £ 0.22

7.39
7.68
7.39 £0.17
7.77 £0.16

Autlarin

6.68 + 0.45
6.67 £0.50
S.29+ 0.34
8.37 £0.06
S$.23 £ 0.09
8.16 £0.30
7.81 +0.06
8.12 £0.28
7.73 £0.13
S.14+ 0.20
7.83+£0.09
8.26 +0.11
7.70 £0.52
7.55 + 1.36
7.92 = 0.09
7.97 £0.20
7.83
8.11
8.16 £0.27
8.23 £0.11

EC (1:5 H20 /iScm'])

Spring
321 + 113
S2+ 31
528+ 150
300 £ 19

' 389 + 26

302 £ 29
335+ 18
199 +32
396 + 86
196 £23
395 + 9S
189 + 20
389 +92
134 £4S
361 £30
192+ 3
403
209
469+ 118
334 £266

Aulunin

428 £202
91 +50

767 = 56
299 +36
734 £377
376 = 88
406+ 109
262 £ 55
409 £47
262 £ 59
554 + 99
243 £ 23
568 +468
181 +86
479 £8

22S + 33

317
282

533 + 23
266 + 69

CaCoO.\ (%)

Spring

0.0

0.0
21.45 +5.29
22.34 £3.77
4.03 + 1.20
32.58 + 0.87
10.31 £6.93
14.34 £11.28
2.18 + 1.86
S.74 £ 0.32
8.16 + 1.43
9.49 +5.41
1.98 + 151
2.80 £3.24
8.50 +8.26
9.32 £ 9.42

8.40

2.57
7.58 +3.84
6.63 +5.41

Autiimn

0.0

0.0
22.57 £2.92
27.67 £ 0.87
6.49 + 6.00
34.22 +2.61
10.31 +7.96
16.60 = 12.75
2.53 £ 0.43
6.76 £2.17
553 +2.14
8.32 + 3.05
2.14 + 1.20
4.S5 + 4.26
7.28 + 6.51
6.36 £5.51

14.75

13.52
7.44 + 4,63
5.88 = 5.69



Table 2. continued.
Tablo 2’nin devami.

S

Si

S2

S3

S4

S5

S6

Si

SS

S9

S10

ampling
No.
Depilis

0-5
20-25
0-5
20-25
0-5
20-25
0-5
20-25
0-5
20-25
0-5
20-25
0-5
20-25
0-5
20-25
0-5
20-25
0-5
20-25

Spring
6.55 + 1.46
1.75+£0.12
430+ 0.94
1.34 + 0.17
0.87 + 0.24
0.86 £0.06
2.56 +0.68
0.82 + 0.0S
2.96 £ 1.37
0.63 + 0.47
461 +2.21
0.90 + 0.20
2.96 £0.41
0.79 £ 0.12
5.96 + 0.45
1.46 +0.23

3.95
1.14
4.86 £ 1.14
1.67 + 1.20

Corg (%)

Cd, Pb, Zn and Ni Contents of Urban Soils in istanbul

Autumn

6.01 + 141
0.98 £ 0.42
4.89 £0.19
1.66 £ 0.17
0.79 £ 0.32
0.90 £0.11
3.18 £0.40
0.95 + 0.23
3.34 + 0.47
0.85 + 0.54
6.06 = 1.30
0.39 £0.09
4.46 £ 1.25
0.69 £0.17
5.64 + 1.14
1.38 £ 1.02
4.19
1.14
575+ 1.76
142 + 1.3S

Spring
0.447 £0.109
0.142 +0.036
0.426 £0.0S0
0.108 +0.047
0.0S8 + 0.007
0.077 = 0.004
0.23S + 0.033
0.109 + 0.010
0.284 +0.108
0.069 +0.010
0.355 + 0.19S
0.099 +0.020
0.318 +0.080
0.080 + 0.020
0.447 + 0.028
0.151 £0.055

0.261

0.109
0.391 +0.067
0.139 +0.076

N (%)

Autumn

0.473 +0.105
0.117 + 0.017
0.480 +0.037
0.10S + 0.002
0.100 £0.010
0.059 +0.019
0.25S+ 0.017
0.114 £0.009
0.320 £0.106
0.135 £0.086
0.477 £0.130
0.070 £0.011
0.419 + 0.128
0.104 £0.020
0.470 £0.0iS
0.173 £0.071
0.261
0.112
0.531 +0.123
0.149 £0.086

Spring
0.523 +0.191
0.385 + 0.045
0.272 = 0.060
0.253 +0.033
0.351 £0.072
0.392 + 0.057
0.456 £0.071
0.495 + 0.064
0.318 £0.025
0.424 £0.212
0.357 £0.096
0.435 £0.20S
0.504 + 0.242
0.509 +0.217
0.665 +0.158
0.639 +0.2S5

0.653

0.667
0.332 + 0.098
0.364 + 0.052

K (%)

Autumn

0.568 = 0.308
0.827 £0.2S9
0.452 + 0.075
0.256 +0.110
0.310 +0.065
0.396 £0.179
0.425 +£0.067
0.461 +0.086
0.244 £0.041
0.452 +0.131
0.267 = 0.068
0.397 £ 0.22S
0.409 +0.126
0.280 +0.04S
0.421 £0.015
0.644 £0.211
0.204
0.325
0.44S+ 0.157
0.314 £0.033
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Table 3. Total heavy metal concentrations in soil samples (mg kg')).
Tablo 3. Toprak d6rneklerinin toplam agir metal konsantrasyonlari (mg kg').

Sanipling
No.
Depths
. 0-5
Sl
20-25
0-5
S2
20-25
0-5
S3
20-25
0-5
S4
20-25
0-5
S5
20-25
0-5
S6
20-25
0-5
S7
20-25
0-5
S8
20-25
0-5
S9
20-25
0-5
S10
20-25

Spring

0.49+0.25
0.34+0.23
0.28+0.13
0.18i0.25
0.16i0.10
0.10i0.13
0.06i0.06
0.18+0.29
0.15i0.23
0.10i0.10
0.18+0.09
0.05+0.07
0.15+0.03
0.25+0.08
0.23+0.32
0.26i0.02

0.33
0.49

0.44i0.03
0.26+0.24

Cd

Autumn

0.04i0.07
0.07+0.12
0.72i0.22
0.08+0.11
0.12i0.15
0.14+0.19
0.26+0.28
0.05i0.09
0.08i0.06
0.02+0.03
0.33%£0.12
0.24+0.16
0.23+0.06
0.23+0.11
0.31+0.23
0.31+0.02
0.12
0.13
0.24%0.12

0.23£0.10

Spring

24.87+4.20
26.03+£4.15
247.23+£118.43
290.45+37.55
26.63+5.93
73.850 7.8
79.80+£28.54
88.93+33.25
29.53%6.36
53.97+28.12
114.6302.00
62.7004.90
44.13+£20.44
52.67+33.75
112.4006.83
35.000 8.24
437.90
445.60
99.80+62.79

123.400 34.04

Pb

Autumn

35.5302.72
40.27+21.99
746.49+£72.56
464.85+176.56
32.8707.17
82.75+6.86
91.80+46.82
129.68+121.76
23.23%+2.74
86.69+27.63
102.37+28.30
62.32+57.45
108.39i99.69
110.23U 03.50
86.50i9.76
27.000 2.02
1121.20
126.65
77.31i63.92
63.70i49.71

Spring

55.0208.05
43.300 7.10
155.48i46.23
72.73i24.50
-30.27i3.11
53.25i5.09
72.0009.71
63.450 1.64
40.38i5.49
70.3303.01
163.75i42.77
87.77i24.19
80.4S07.59
65.08i23.38
149.90i61.94
65.9500.54
310.00
113.20
161.45i2S.53
125.33i83.16

Autumn

125.390 1.69
115.70i29.92
529.1 U78.82
138.76i61.32
57.36il3.35
64.73i31.41
126.78i35.60
111.57i43.07
63.703.56
156.19i29.0S
269.46U 45.60
131.36i66.62
92.76i24.64
64.790 2.45
139.46i62.37
104.602.40
380.20
321.73
225.79i51.65

135.64i73.32

Ni
Spring

15.40i3.40
18.57i9.39
22.90i2.74
20.95i7.71
19.57i6.60
27.00i5.94
20.53i6.33
30.88i3.08
12.27i3.91
16.03i4.20
16.72i3.91
24.00i7.S8
17.80i3.56
21.100.93
29.90i4.45
35.25i3.18
24.55
36.20
24.33i9.69

27.230 .27

Autumn

36.0704.01
35.1905S.60
45.05i3.16
15.430.65
29.04i4.60
27.31i8.47
33.503.59
25.46U .32
17.55i5.22
33.706.73
25.506.76
24.76U6.32
34.280 4.60
21.92i2.58
34.47i2.90
34.250.62
19.02
20.27
32.307.33
31.870 .00
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Pb concentrations in the soils obtained from within the city were generally ligher
in comparison to the control site, except Pb concentration of S5 at 0-5 c¢m depth in
autum. The highest concentrations of Pb for both seasons \vere found at sample site S9
followed by sample site S2 at 20-25 cm depth in autumn. Pb content at S9 and S2 can
be categorized as “very polluted” (Table 3).

Zn concentrations in the topsoils -with the exception of a few sites- \vere
generally higher in comparison to the subsoils and increased during autumn. The topsoil
Zn values were generally ‘high’ at S2, S6, S8 and S10 but “very high” at S9 in spring
(Table 3).

Ni content of the soils -both in spring and autumn- generally remained below the
limit value, but we have also found higher concentrations in some of the samples (Table
3).

It is observed that there are seasonal variations in Cd, Pb, Zn and Ni when
examined in relationship to soil characteristics and vvith one anotlier (Table 4).

4. Discussion

Large amounts of heavy rrietals from a variety of pollutant sources -veliicle
emissions, industrial vvastes ete.- accumulate on the topsoil and vegetation (dry
deposition) and then reach to the subsoil through rainfall (vvet deposition) and leak
(Sénchez-Camazano et al.,, 1994).

In this study, Cd accumulation in the topsoils tends to remain at lovver
concentrations. According to Allovvay (1999), Cd content in soil mostly stays betvveen
0.01-1 mg kg'l When evaluating the Cd content, in ali the sample sites it vvas observed
that no value exceeded 1 mg kg’l In Austria, soils having a Cd level of betvveen 1.01-
3.0 mg kg'lare accepted as being “polluted” (Smidt, 2000). So, according to this data,
istanbul soils have not yet started to become polluted by Cd.

Soils having a Pb content of above 100 mg kg'lare accepted as being ‘polluted’,
vvhile 200 mg kg'land higher is considered as “very polluted” (Smidt, 2000). During
spring, the Pb concentrations in the soils of various regions of istanbul varied betvveen
24.87 - 445.6 mg kg'l On the other hand, in a significant number of the sites there vvas
an inerease in Pb quantity in autumn vvhich vvas found to range betvveen 23.23-1121.20
mg kg"1l(Table 3). The Pb contents at S9 and S2 vvere generally 5-6 times higher than
the threshold values and can be categorized as generally “very polluted”. Our results
may be ovving to the intensive traffic and Pb content of the exhaust gases. According to
an investigation (Ona et al.,, 2006) carried out in the Central parts of Philippines, the
average soil Pb concentrations in San Femando, Olongapo, Malolos, Balanga and
Cabanatuan cities exceeded maximum value of Pb concentration (25 mg kg') vvhich
vvas measured in natural soil. Only San Juan in Site 4 had a Pb concentration of > 250
mg kg'l Data gathered from the study areas sliovved that elevated levels of Pb in soil
vvere due primarily to vehicular emissions and partly to igneous aetivity. When making
a comparison vvith certain other cities, in autumn the average Pb concentrations in the
soil of 0-5 cm depth in istanbul vvhich are quite higher than many other cities (e.g.
Madrid, Seville, Bangkok, Hong Kong, Stockholm, Antalya) indicate that the major
source of Pb contamination in urban soils is vehicular emission (Table 5).
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Table 4. The relationships bet\veen the Cd, Pb, Zn, Ni concentrations and some properties of the soil samples taken from the urban
sites in spring and autumn seasons (n = 52) (* Significant at P < 0.05, ** Significant at P < 0.01, *** Significant at P < 0.001).

Tablo 4. Cd, Pb, Zn, Ni konsantrasyonlari ile ilkbahar ve sonbahar mevsimlerinde kentsel alandan alman toprak drneklerinin bazi
Ozellikleri arasindaki iliskiler (n = 52) (* énem duzeyi P < 0.05, ** 9nem duzeyi P < 0.01, *** gnem dizeyi P < 0.001).

Cd
Pb
Zn

Ni

Cd
Pb
Zn

Ni

Sand
-0.035
0.109
0.093

- 0.391 **

Sand
-0.008
0.228
0.272

- 0.203

Silt
0.200
0.043
0.166

0.398**

Silt
0.071
-0.191
-0.153
0.216

Clay
-0.067
-0.173
-0.210

0.354**

Clay
- 0.046
-0.227
-0.299*

0.181

PHN20
-0.292*

0.244
0.098

0.354

pfiH20
0.185
0.254
0.195
-0.171

EC

0.146

0.156

0.457***

-0.125

EC

0.306*

0.253

0.348*

0.277**

Spring
CaCo03 N
-0.102 0.247
0.352** 0.074
0.168 0.462***
0.271 -0.107
Autumn
CaCo03 N
0.191 0.318*
0.483*** 0.186
0.286* 0.473***
-0.109 0.347*

Corg
0.316*
0.082
0.494***

-0.117

C org

0.269
0.211
0.451***

0.248

0.029
-0.002
0.121

0.345*

K

-0.167

-0.108

0.046

0.631***

Cd

1

0.180

0.28S*

0.120

Cd

1

0.379**

0.540***

0.190

Pb

1
0.614***

0.327*

Pb

1

0.718***

0.089

Zn

1

0.274*

Zn

1

0.327*
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Table 5. Comparison of average heavy metal concentrations in the urban soils (mg kg'J.
Tablo 5. Kent topraklarindaki ortalama agir metal konsantrasyonlarinin karsilastirilmasi (mg kg'D.

City

Coruna

Madrid

Seville

Naples
Palermo*
Stockholm
Bangkok
Hong Kong
Hong Kong

Antalya

= Sgring

n

Soil range

Critical values

* Median

Autumn

Depth

(cm)
0-5
0-20
0-10
10-20
0-2
0-10
0-5

0-5

20-25

0-5

20-25

15
55
31

173
70
42
30

594
152
73
27
25
27
25

Cd

0.3

Pb

309
161
137
163
262
202
101
47.8
93.4
94.6
36.5
98.61
98.69
183.60
110.18
2-300

100-400

Zn

206
210
145
131
251
138
171
118
168
125
189
107.23
74.75
190.01
123.35
1-900
70-400

Ni

28
14.1
21.9
23.2

17.8
12.8
24.8

12.4

815
19.74
24.64
31.41
28.08
2-750

100

Rcferences

Cal-Pricto et al. (2001)
De Miguel et al. (1998)

Madrid et al. (2002)

Imperato et al. (2003)
Manta et al. (2002)
Linde et al. (2001)
Wilcke at al. (199S)
Li et al. (2001)

Li et al. (2004)
Gilveng et al. (2003)

in this study

Allcnvay (1999)
Allovvay (1999)
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In a classification done for Austrian soils, Zn concentrations betvveen 21-50 mg
kg'lare designated as being “normal”; betvveen 51-150 mg kg'lare “above normal”;
betvveen 151-300 mg kg'lare ‘high’; and above 300 mg kg'lare ‘very high’ (Smidt,
2000). When evaluating Zn content in soils in the light of this information, very fevv
sample sites lie vvithin the “normal” category (21-50 mg kg"1. It is seen that the major
portion of the soils lie vvithin the “above normal” category ranging betvveen 51-150 mg
kg'l In comparison to other cities, the average Zn content in istanbul soils of 0-5 cm
depth are fovver in spring but higher ali other cities in autumn vvith the exception of
Madrid, Coruna and Naples (Table 5). The Zn content in soil is dependent on the parent
material mineralogy and its content tends to change as a result of human activity. The
accumulation of Zn is mostly caused by anthropogenic sources, atmospheric deposition,
mixing of sludge vvastes in soils, fertilization vvith organic or synthetic fertilizers, liming
and usage of pesticides in agriculture (Kiekens, 1999). The high amounts of Zn in the
soils of istanbul may be due to various sources of emission. As mentioned earlier the
traffic at sites S2 and S9 is particularly dense. Thus, the high Zn concentrations at these
tvvo sites may be attributed to the exhaust gases. Zn may have also accumulated in soil
(S10) during the produetion or maintenance of ships in the Golden Hom shipyard.

Ni values in soils vary betvveen 2-750 mg kg'l vvith the highest value accepted as
being 50 mg kg'l (McGrath, 1999). Ni content in the sample soils both in spring and
autumn generally remained belovv the 50 mg kg'l limit value. Hovvever, average Ni
concentrations of soil in autumn vvere higher in comparison vvith other cities except
Antalya (Table 5). McGrath (1999) States that in sandy soils Ni amounts decrease,
vvhereas in clay soils it shovvs an inerease (Table 4).

When we evaluate the sample sites vvith one another it can be seen that the
quantities of almost ali four elements at the Sarachane (S2), European side exit of the
Bosphorus Bridge (S9) and Kasimpasa (S 10) are higher in comparison to the remaining
sample sites.

Furthermore, there is also a variation in the concentrations of heavy metals in the
soils in terms of season. Even if not in ali the soils, a majority displayed an inerease
especially in Pb, Zn and Ni quantities during autumn.

From the results of analysis and comparisons arnong topsoil samples collected
from rural, urban and mostly industrial sites in the vicinity of the Gulf of izmit, Turkey,
it vas clearly shovvn that urban and industrial soils vvere contaminated more than rural
soils (Yilmaz et al.,, 2003). According to the same authors, Cd vvas not deteeted in any
of the soil samples but Pb enrichment in urban and industrial soils vvas thought as a
result of gasoline combustion. Comparison of obtained average metal concentration
levels vvith the vvorld average ones indicated elevated values for Pb and Zn (37 and 72
mg kg'l respectively). Our Cd concentrations vvere also lovv but Pb and Zn levels vvere
observed quite high compare to this investigation.

As the effects of air pollution vvere being examined, heavy metal contents in soils
vvere mostly concentrated upon. Hovvever, certain physical and Chemical characteristics
of the soils vvere also evaluated. In particular, alkaline pFl reactions, clay, organic matter
and lime contents affect soil's cation exchange capacity and cause buffered heavy metal
quantities to inerease. In both spring and autumn, Zn shovved positive correlations vvith
Cd, Pb and Ni. In spring there vvas a positive correlation betvveen Pb and Ni. Another
positive relationship vvas determined betvveen Pb and Cd in autumn. Also in spring,
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when other soil characteristics (sand-silt-clay proportions, EC, Corg, N and K) vvere
examined vvith Cd and Pb concentrations, no positive or negative relationships vvere
determined. Except that, a negative correlation betvveen pH and Cd and a positive
correlation betvveen CaCO03 and Pb vvere found. Again in spring, there is seen to be a
positive relationship betvveen Zn and EC, N, Cog content. In this season, Ni
concentrations shovved a negative correlation vvith sand and a positive correlation wvith
silt and clay proportions (Table 4). McGrath (1999) stated decreases of Ni
concentrations in sandy soils, and some increases in clay soils. We have also determined
a positive correlation of Ni vvith K. In autumn there vvas a negative correlation only
betvveen clay proportions and Zn concentrations. In this season, EC and N values
shovved significant positive correlations vvith Ni, Zn and Cd. There vvas a positive
relationship betvveen Pb and Zn vvith CaC03. According to the results of the statistical
analysis, there vvas also a positive correlation betvveen CQgand Zn. In this study, neither
spring nor autumn results shovved a relationship betvveen soil pH levels and heavy metal
contents (except Cd in spring) (Table 4). Buffering and adsorption of the heavy metals
in soil also increased vvith the increase of pH levels. The obtained result appears to be
contrary to this general information. It must be due to the pH values of the urban soils
Over a narrovv range (from 6.29 to 8.29). Manta et al. (2002) has also detected similar
results. Pleavy metal concentrations in autumn vvere higher then those of spring. Annual
distribution of the rainfall may also affect the rise in heavy metal concentrations.
According to the vveatlier conditions, autumn and spring seasons are usually rainy in
istanbul but a dry period also exists in summer. For these reasons, heavy metals can
easily leach dovvnvvards from the topsoil in vvet seasons and they can be accumulated on
topsoil by dry depositions in summer.

When comparing heavy metal content in the soils vvith either the control site or
vvith that of other cities it can be understood that the values for istanbul are high.
Attention should especially be paid as to the rather high quantities of Pb and Zn in the
some sampling sites. Wlien considering that the number of vehicles in istanbul is
exceeding 1 million and a significant amount of leaded gasoline is consumed stili, it is
quite understandable vvhy these results vvere obtained in such high amounts in the
sampling time.

In the future studies, seasonal changes of heavy metal contents should be
observed including monthly variations throughout the year. It wvill be appropriate to
analyses yearly approximate fuel consumptions in istanbul as these significantly affect
heavy metal concentrations in soils. Comparison vvith data from other investigations
regarding air pollution vvith the long-range transport of metals from other parts of the
city should be under consideration (Steinnes et al., 1997). Results of urban soil research
should be transferred to nirban planning and development. Prognosis and simulation of
chainging soil properties related to urban development; atmospheric deposition;
evaluation of soils in the context of urban planning and land use requirements should be
also under consideration (Norra and Sti'tben, 2003). Various precautions may be taken in
order to prevent the soils in istanbul becoming polluted by the heavy metals. Firstly,
emissions should be reduced, rnore restrictions should be placed on the usage of leaded
gasoline. Tolerant and accumulator tree and slirub species should be used in parks and
gardens vvithin the city to vvithstand heavy metal contamination. Such vegetation vvhich
can absorb heavy metals from the soil and accuinulate them in plant parts should be
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given preference -e.g. Aikinthm, Popitlus, Robinici (Baycgu et al., 2006). In such a vvay
vvhich is also knovvn as phytoremediation, heavy metal contents in soil can be reduced.
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Kisa Ozet

Calismada istanbul’un kentsel alanindan 9 ve kent disindan 1 érnekleme
noktasindan (kontrol) Mayis ve Eylil 1999 tarihlerinde 0-5 cm ve 20-25 cm
derinlikten toplam 104 toprak o6rnegi alinmistir. Bu drneklerde Cd, Pb, Zn, Ni
icerikleri ile bazi toprak ozellikleri incelenmistir. Toprak ozellikleri ve agir metal
icerikleri degerlendirildiginde istanbul kent topraklarinin bir kisminin Pb ve Zn
ile kirlenmeye basladigi belirlenmistir. Pb degerlerinin ilkbaharda 24,87-445,60 mg
kg'l, sonbaharda 23,23-1121,20 mg kg'l arasinda degistigi bulunmustur. Ayrica
topraklarin Zn ve Ni igeriklerinin ilkbaharda 30,27-310,00 mg kg'lve 12,27-36,20
mg kg ', sonbaharda ise 57,36-528,11 mg kg'l ve 15,43-45,05 mg kg1l arasinda
degistigi belirlenmistir.

Anahtar Kelimeler: Agir metaller, istanbul, kursun, toprak kirlili§i, kent topraklan

1. Giris

Topraklarin  agir metal icerikleri ¢evre Kirliliginin ulastigi  boyutlarin
anlasilmasinda en dnemli gdstergelerdendir. Cinku toprak en zor ve en son kirlenen
yasama ortamidir. Agir metallerin dogadaki konsantrasyonlarinin artmasina neden olan
en dnemli kaynaklar fosil yakitlar ve trafik, madencilik, tarim ve ormancilikta kullanilan
gubreler, pestisitler, odun koruma ilaglari vb, aritma camurlari, evsel ve sanayi kaynakl
atiklar, metal isleyen endustriler, seklinde siralanabilir.

Bu cahsmada o6ncelikle istanbul’un cesitli bélgelerindeki parklar ile vyol
kenarlarindaki topraklarin toplam Cd, Pb, Zn ve Ni iceriklerinin arastiriimasi
hedeflenmistir. Arastirmada ayrica topraklarin bazi fiziksel ve kimyasal 6zellikleri ile
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Yayina kabul edildigi tarili: 06.01.2009
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yukarida belirtilen agir metallerin icerikleri arasindaki iliskiler irdelenmis ve agir metal
iceriklerinin mevsime baglh olarak degisip degismedigi de incelenmistir. Arastirma
kursunlu yakit kullaniminin yasaklandigi 2000 yilindan 6nce yapilmis olup, arastirma
sonuglarinin kursun iceren yakitlarin kullanimdan sonraki durumu inceleyen calismalara
temel olusturacaktir.

2. Materyal ve Metod

istanbul’da Mayis ve Eylil 1999 sonunda |’i kontrol 10 émek alandan, 0-5 cm
ve 20-25 cm derinlik kademelerinden 104 (52 adedi Mayis 1999, 52 adedi Eylil 1999
tarihinde) toprak érnegi alinmistir (Sekil 1 ve Tablo 1). 10 émek alanin 8 tanesinden 3
farkli noktadan 0-5 cm ve 20-25 cm derinlik kademelerinden toprak drnegi alinmistir.
S8 numarali alanda 2, S9 numarali alanda 1 noktadan 6mek alinmistir. S2 ve S3
numarali d6mek alanlardan 20-25 cm derinlik kademesinden ¢ok tasli olmasi sebebiyle
ancak 2 noktadan dmek alinabilmistir.

Hava kurusu halindeki toprak drnekleri 6gutulip, 2 mm lik elekten gecirilmistir.
Toprak orneklerinde teksttir (Bouypucous hidrometre metodu ile) pH degerleri (toprak-
su orant 1:2,5 olan ¢dzeltide), elektriksel iletkenlik (EC) (toprak-su orani 1:5 olan
cozeltide), CaC03 (Scheibler kalsimetresi ile) organik karbon miktari (Corg) (Walkley-
Black 1slak yakma yontemi ile) toplam azot (semi-mikro Kijeldahl metodu ile)
belirlenmistir. Topraklarin Cd, Pb, Zn, Ni ve K iceriklerinin belirlenebilmesi igin,
topraklar firin kurusu halde %65'lik HNO3 ile 6zel tiplerde berrak c¢ozeltiler elde
edilinceye kadar yakilmistir. Cd, Pb, Zn, Ni ve K dl¢gimleri Atomik Absorpsiyon
Spektrofotometresinde (Sliimadzu AA-680) yapiimistir.

3. Sonuglar ve Tartisma

Ornek alanlardaki topraklarm ortalama Cd igerikleri 0,02-0,72 mg kg'larasinda
degismektedir (Tablo 3). Kirlenmemis topraklarin kadmiyum icerikleri cogunlukla 0,01-
1 mg kg'l arasinda kalmaktadir. Tim ©&mek alanlarda bu degerin asiimadigi
goriulmektedir.

istanbul’un degisik bdélgelerinde toprakta ortalama Pb konsantrasyonlari
ilkbaharda 24,87-445,60 mg kg'l arasinda degismektedir. Sonbaharda ise &mek
alanlarin énemli bir béliminde topraktaki kursun miktari artmis olup, ortalama 23,23-
1121,20 mg kg“"larasinda bulunmustur (Tablo 3). 100 mg kg'ldegerinin tGzerinde Pb
iceren topraklar “kirlenmis”, 200 mg kg'l Gzerinde ise “cok kirlenmis” olarak kabul
edilmektedir (Smidt, 2000). Bu bilgilere gore trafigin oldukga yogun oldugu Bogazigi
Koprisi Avrupa Yakasi Cikisinda (S9) kursun igerikleri, “cok kirlenmis” sinifina
girmektedir. Ayni sekilde Sarachane Parkindan (S2) alinan topraklardaki Pb igerigi de
oldukca yuksektir.

incelenen topraklarin ortalama Zn konsantrasyonlarinin ilkbaharda 30,27-310,00
mg kg'l sonbaharda 57,36-528,11 mg kg'l arasinda kaldigr belirlenmistir (Tablo 3).
incelenen topraklarm énemli bir kismi “normalden yukari” olarak tanimlanan 51-150
mg kg'l arasinda c¢inko icermektedir. ilkbahar mevsiminde sadece Bogazici Képrisi
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Avrupa Yakasi Cikisinda (S9) ust topraktaki ¢inko miktari cok yiksekken (300 mg kg'l
in Uzerinde), sonbaharda bu alanin yaninda S2 numarali alanda da Ust toprakta Zn
konsantrasyonlari ¢cok yliksektir. Hem Pb, hem de Zn degerlerinin yiksek oldugu S2 ve
S9 numarali alanlar trafigin yogun oldugu bélgelerdir.

Topraklarin ortalama nikel konsantrasyonlari ilkbaharda 12,27-36,20 mg kg*1
sonbaharda 15,43-45,05 mg kg*1 arasinda de§ismektedir (Tablo 3). Topraklardaki Ni
degerleri kabul edilebilir sinir deger olan 50 mg kg'~in altindadir.

ilkbaharda ve sonbaharda zZn ile Cd, Pb ve Ni arasinda pozitif bir iliski
bulunmustur. Ek olarak sonbaharda Pb ve Cd miktarlari arasinda da pozitif bir iliski
mevcuttur. ilkbaharda Zn icerikleri ile toprak 6zelliklerinden EC, N ve Corg icerikleri
arasinda pozitifiliskiler mevcuttur. Bu mevsimde Ni konsantrasyonlari ise kum oranlan
ile negatif, toz ve kil oranlari ile pozitif bir korelasyon gostermektedir. Ayrica
calismamizda nikel ve potasyum deQerleri arasinda da pozitif iliski oldugu
belirlenmistir. Sonbaharda kil oranlan ile sadece Zn konsantrasyonlari arasinda negatif
bir korelasyon bulunmaktadir. Bu mevsimde EC ve N degerleri ile Pb haricinde
incelenen diger U¢ element arasinda pozitif yonde anlamli iliskiler bulunmaktadir. Pb ve
Zn ile CaCO03arasinda anlamli pozitif bir iliski vardir. istatistik analiz sonuglarina gére
sonbaharda Corg ile sadece Zn arasinda pozitifiliski mevcuttur (Tablo 4).

istanbul’'un bazi noktalarindaki 0-5 cm derinlikteki topraklarin &zellikle
sonbahardaki Pb iceriklerinin diger bazi kentlerden (Madrid, Seville, Bangkok, Hong
Kong, Stockholm, Antalya) yiksek oldugu belirlenmistir. Yine sonbaharda 0-5 cm
derinlikteki topraklarin ortalama Zn icerikleri Madrid, Coruna ve Naples haricindeki
kentlerden, Ni icerikleri ise Antalya haricindeki kentlerden daha yuksektir (Tablo 5).

Calisma sonuclarina gore incelenen noktalardan bazilarinda topraklar Pb ve Zn
ile kirlenmeye baslamistir. Bu nedenle kent igcindeki ve yollara yakin park ve bahcelerde
agir metal kirliligine dayanikli aga¢ ve cali tidrleri kullanilmahdir. Topraktan yogun
sekilde agir metal alip biriktiren bitki turleri tercih edilmelidir. Béylece topraktan daha
fazla agir metal alinarak bu bitkilerde biriktirilebilecek ve topraktaki agir metal
konsantrasyonlari fitoremediation yoluyla azaltilabilecektir.
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iISTANBUL UNIVERSITESI ORMAN FAKULTESI DERGISi A SERISI
MAKALE HAZIRLAMA VE YAZIM KURALLARI

1. MAKALENIN HAZIRLANMASI

Makaleler ingilizce ve Tirkce olmak (zere iki dilde yazilabilir. Yazar veya yazarlar ana metin igin bu dillerden birisini,
6zet metin icinde digerini tercih edebilirler.

Makaleler asagidaki yazim kurallarina gére hazirlaimiahdir.

a) Makale Bashgi

Sayfa ustiinden 3 satir bostuk birakilarak, satir ortasina Times New Roman Tur 14 punto ve bitin kelimelerin ilk harfi
buyiik olacak sekilde koyu (bold) harflerle yazilmahdir.

b) Yazar Adlari

Makale bashgindan sonra 2 aralik bosluk birakilarak sayfaya ortalanmali, unvan belirtilmeden bas harfleri hari¢ ad ve
soyad kiciuk harflerle 10 punto koyu (bold) olarak yazilmalidir. Yazar adlarinin altina 1 satir bosluk birakilarak 10 punto
buyiklikte acik adresler belirtilmelidir. Yazarlarin adresleri; lier bir yazarin soyadinin sonunda ve adresinin basinda ayni
rakam ('« ~ J*seklinde) kullanilarak st simge seklinde belirtilmelidir. Ayrica makalenin yazismalarindan sorumlu yazar,
isminin Gzerine bir yildiz isareti (adresi belirtmek amaciyla yazilan rakamindan sonra, * isareti) konularak belirtilmeli ve
adreslerden sonra 1satir bosluk birakilarak sorumlu yazarin telefon ve faks numaralan ile e-posta adresi yazilmahidir.

c) Kisa Ozet

Kisa 6zel bashgindan sonra 1 satir aralik verilerek 100 kelimeyi asmayacak sekilde koyu (bold) harflerle 10 punto ve
normal yazim marjinda sola dayali yazilmali, paragrafbaslan normal yazini imaijma gore 1cm iceriden baglamalidir.

d) Anahtar Kelimeler

Kisa 6zetten sonra 1satir bosluk birakilarak; Anahtar Kelimeler: den sonra en uz 3, en ¢ok 5 kelime; virgulle ayrilarak,
sadece ilk anahtar kelimenin ilk harfi biiytk harfle baslayacak, digerleri timi kigiik harflerle 10 punto yazilmahdir.

e) Yayin Komisyonuna Sunuldugu Tarih

Diuzeltilmis makalelerin ilk sayfasinda sola dayal olarak dip 1ot seklinde makalenin yayma sunuldugu ve kabul edildigi
tarihler Times New Roman Tur tipinde 8 punto koyu (bold) harflerle su sekilde yazilmalidir: Recoived: 25/03/2008;
accepted: 12/01/2009.

f) Metin Bélumleri

Uzgln arastirma makaleleri “Giris”, “Materyal ve Yontem” ve “Bulgnlar”, "Tartisma” bolimlerine gore yazilmahdir.
Senteze ve kaynak incelemesine dayali 6zgiin makalelerin bashk ve alt bashklari yazar ya da yazarlarin yaklasimlarina gore
belirlenebilir. .

ilk baslik anahtar kelimelerden sonra 2 satir bosluk birakilarak baslamali ve (Referanslar ana bashgi hari¢) |’den
baslayarak (References ana bashg§i hari¢) numaralandirilmak (6mek: 1. Giris, 2. Materyal ve Yontemler, .... seklinde), diger
ana basliklar bunu takip etmelidir. Ana ve alt bashklar kugiuk harflerle koyu (bold) 12 punto yazilmali, ana bashklarda her
kelime biiyik harfle baslamali alt basliklarda sadece ilk harfler biiyik olmali ve alt bashklar 1.1., 1.2, 1.2.1., 2.1.
seklinde numaralnudiriimahidir. Ana basliklarla bir (st satir arasinda 2, bir sonraki satir arasinda da 1 satir bosluk
birakilmalidir. Tiini metin iki yana lizali olmali; Kisa Ozet ve Abstract bashklari da dahil olmak Gzere ana ve alt bashklar
sola dayal paragraf basi olmaksiniz normal yazini marjindan baslamalidir. Ana metinlerde ise paragraf baslangiglari normal
yazini tiaijina gére 1cm igeriden baslamalidir.

g) Makale Metninin Yazim Bigimi

Makaleler 2 satir aralikla, sayfa ve satirlara numaralar verilerek A4 kagida, tstten ve alttan 5,85 cni, sa§ ve sol kenardan
4,25 cm birakilarak 12,5 x 18,0 cm lik yazi alani igine yazilmalidir. Makaleler MS Word programinda Times Nesv Roman Tur
yazi tipinde, 10 punto, c¢ifl aralikli, tim metinde (kaynaklar ve anahtar kelimeler dahil) her sayfa |’den baslayarak
numaralandiriimis ve ilk sayfadan itibaren sayfa numarasi verilmis olarak toplam 30 sayfayr gecmeyecek sekilde
hazirlanmahdir. Sadece doktora tez o6zelleri 35 sayfa yazilabilir. Makalenin bashgi, yazar adi/adlari, kisa ozet, yayin
komisyonuna sunuldugu tarih, tim bolim ve alt bolum bashklari ile “References” bolumindeki yazar isimleri ve yayni
tarihleri koyu (bold) yazilacaktir. Ayrica, sadece 1netin icerisindeki bilimsel isimler (bitki ve hayvan isimleri gibi) ile
“References” bolumiindeki dergi isimleri italik yazilacaktir.

Makale icerisinde ayni veriler lcni tabloda liein de grafikte yer almamali, tablo ve grafiklerde standart hatalarin
gosterilmesine 6zen gésterilmelidir (aritmetik ortalama * standart hala). Ortalamalar karsilastirilirken dnemlilik derecesi
sadece yildizla (*) veya sadece rakamla (P<0.021 gibi) gosterilmeli, her ikisi birlikte kullanilmamalidir (P<0.5 icin *, P<0.01
icin ** ve P<0.001 icin ***). Tablolarda yer alan ortalamalar veya islemlerin etkisi karsilastirilirken, karsilastirmalar liemcn
bitisiklerine yazilan kiictik harflerle tist simge olarak belirtilmeli ve aciklamasi tablo altina 10 punto buyuklugunde yazi ile
yaptimahdir (Ornegin: 12agibi).

h) Sekil ve Tablolar

Sekil, tablo, grafik ve resimler belirtilen yazi alani icerisinde sayfa ortalanarak konmali, her sekil, tablo, grafik ve resime
metin icinde atif yapiimali ve atif yapilan paragraftan hemen sonra yerlestirilmelidir. Tablo ve grafik icerikleri ile basliklari 10
punto biyuklikte ohnali, bashklar numaralandirilarak tablolarin stiine; sekil, resim ve grafiklerin altina sola dayali olarak
yazilmalidir. Sekil, tablo, grafik ve resimler Tirkce ve yabanci dilde baslik ve icerikleri ile birlikte makalenin ana metni
kisminda yer almali, baslik cimlelerinin ilk harfi buyik olmalidir.

Buna iliskin 6mek asagida yer almaktadir.

Ornek:

Sekil 1. Istranca mesesinde liflere paralel basing direnci ile yogunluk arasindaki iliski.

Figure 1. The relalion betvveen the compression strength paralel to grain and the deunsity in Istranca oak

Tablo 1. Liflere paralel basing direnci degerleri.

Table 1. The values of compressioll strength parallel to grain.

Metin igerisinde sekil ve tablolara (Sekil 1) (Figure 1), (Tablo 1) (Table 1) seklinde atif yapiimalidir. Fotograf ve
sekiller fotografalinabilecek kalitede olmalidir (Fotograflar siyali-bcyaz olarak parlak karta basilmis, sekiller aydinger tzerine
cini murekkeple veya bilgisayarla ¢izilmis, yazi ve rakamlarda cini mirekkep veya bilgisayarla yazilmis olmalidir). Fotograf
ve sekiller, JPEG formalinda taranmis olarak metin iginde verilebilir.



1-) Yabanci Dilde Yazilan Bélimun Bashi§r ve Yazar/Y azarlarin Adlari

Makalenin ingilizce bash§i, makalenin Tiirkge kisminin bitiminden sonra yeni sayfaya gecilerek, satir ortasina Times
New Roman Tur 14 punto biliin kelimelerin ilk harfi hiyiik olacak sekilde ve koyu (holu) harflerle yazilmahdir.

Yazar isini/isimleri ve adresleri makale bashgindan sonra 2 aralik bosluk birakilarak sayfaya ortalanarak, unvan
belirtilmeden bas harfleri hari¢ ad ve soyad Kiiciik harflerle 10 puilo koyu (holtu) olarak yazilmalidir. Yazar adlarinin altina |
satir bosluk birakilarak 10 punto buyiiklikte agik adresler belirtilmelidir. Ayrica makalenin yazismalarindan sorumlu yazar
isminin tzerine bir yildiz isareti (*) konularak belirtilmeli ve adreslerden sonra | satir bosluk birakilarak sorumlu yazarin
telefon ve faks numaralari ile e-posta adresi yazilmalidir,

j) Ahstract

Yabanci dilde yazilan bashk, yazar ismi/isimleri ve adreslerinden sonra I satir bosluk birakilip 100 kelimeyi gecmeyecek
sekilde koyu (bolii) harflerle 10 punto ve normal yazim marjinda sola dayali yazilmalidir. Sayfa diizeni ana metinle ayin
olmalidir. Sadece paragrafbaslangiglari normal yazini marjina gére 1cm iceriden baslamalidir.

k-)Key\ords

Abstract’tan sonra | satir bosluk birakilarak, en az 3, en ¢ok 5 kelime olacak sekilde virgiille ayrilarak, timi kicik
harflerle 10 punto yazilmahdir.

1)- Yabanci Dilde Ozet

Yabanci dilde 6zel, KeyvvordsTen sonra 2 satir bosluk birakilarak baslamahdir. Yabanci dildeki 6zel ingilizce, Alinanca
ve Fransizca olabilecedi gibi ingilizce olmasi daha gok tercih edilmekledir. Makalenin yabanci dildeki 6zeti; Abstract,
Introduclion, Material and Metilods, Results and Diseussioll, Cnticlusion, References bolimlerinden olusmalidir (Fransizca ve
Almanca ozetlerde benzer bélimlerden olusmalidir). Yabanci dildeki 6zet konunun anlasilmasina yardimci olacak uzunlukla
ve actklayici olmalidir.

m- Kaynaklarin Metin igerisinde Gosterimi

Kaynaklar metin icerisinde parantez icerisinde; tek kaynak i¢in (Uozkuri, 1902) ve (FAO, 2006). birden fazla kaynak icin
tarihsel olarak siralanmis sekilde (Tavsanoglu, 1973; Ozgelik, 1984; ilgede, 1991), ortak yayinlar igin (Kurloglu ve Kog,
1997) seklinde yapilmalidir. ikiden fazla yazari olan kaynaklar nietin icinde kisaca (Aykut ve ark., 1997) seklinde
verilmelidir. Ayni yazarin ayin tarihle yapilmis iki eseri oldugu takdirde bu eserler yillarin sonuna a ve It harfleri konarak
belirtilmelidir. Ay yazarin bireysel ve ortak yayinlari oldugunda 6nce bireysel yayinlar siralanmali, ortak yayinlar bireysel
yayinlardan sonra verilmelidir. Kaynak listesinde biitiin yazarlar acik olarak gdosterilmelidir. Kaynaklar, yabanci dildeki
6zetten sonra References bashigr altinda, alfabetik siraya gére asagidaki sekilde verilmelidir.

Sempozyumlardan ve dergilerden alinan makalelerin isimleri yazilirken sadece isinin ilk harli buyuk, digerleri kugik
harflerle yazilmahdir. Kitap isimlerinde ise her kelime blyik harfle baslamalidir. References bolumiindeki yazarisimleri
koyu (bolti) yazilmali, internet kaynaklari olarak sadece resmi kurum isimlerine yer verilmelidir,

1- References / Kaynaklar

Atif yapilan makalelerin References kisminda gésterilmesine iliskin érnekler:

ilcede, B. H., 1991. Respouise ofa streain in disequilibriuin to tiinber harvest. Environmental Management. 15 (2): 251-
255.

Boyduk, M., A. Galiskan and F. Bozkus, 2002. Seed erop and its varialion of Pinns nigra subsp. paiiasiana in
Dursuiibey-Alagam locality. lievicusuflha Facnllv of Forestry, University of istanbul. 52 (2): 1-26.

Rirkcland, I*. W., 1984. Soils and Gcomorpliology. O.\ford University Pres, Ne\v York.

Haris, C. W. anil N. T. Dities, 1988. Tiie-saver Standarts for Landscape Archilccture. McGraw-Hill, Inc., Nevv York.

Dalilgren, R. A., 1988. Eflccls of forest liarvest on streani-vvaler ipiality and nitrogein eyeling in the Casper creek
waterslied. in: Proceedings of The Counferencc o1 Coastal \Valersheds: The Casper Creek Story. May 6. Ukiali, California.

FAO. 2006. Rural radio tr.insmissions and rural youth in Mali. http://\vivw.fao.org.,sd'dim kul kul 060202_en.htm
(Ziyaret tarilii:27 /02/ 2006).

2. MAKALENIN TESLiIMi VE DEGERLENDIRME SURECI

Yukarida kurallara uygun yazilan makaleler, 4 niisha basiimis olarak basvuru dilekcesi ile birlikte Yayin KurnlnTin
gonderilir ve 6n elemeye tabi tutulan makalelerin hakemlere gonderilip gonderilmeyecegine karar verilir. Hakemler taralindan
yayinlanmasi uygun bulunmayan makaleler, yazarlarina iade edilmez. Yayina uygun bulunmakla birlikle dizeltilmesi veya
degdistirilmesi istenen hususlarla ilgili hakem elestirileri yazarlara gonderilerek diizeltilmesi yada dizeltme isteklerine
aclklamalar yapmasi istenir. Yazar/yazarlarin savunmalari yeniden ilgili hakemlerin gorislerine sunulur ve tatmin edici
bulunmasi halinde yayimlanmasina karar verilir.

Yayimlanmasi uygun bulunan makaleler, son diizeltmeleri yapildiktan sonra tek satir aralikli olacak ve satir numaralari
silinmis sekilde 2 adet CD icerisinde MS \Vord programinda yazilmis olarak (Yazar ve makale adlari CD izerine
yazilmalidir) basvuru dilekcesi ile birlikte Yayin Kuruluna gonderilir.

Yayin Kuruluna verilecek dilekce asagidaki bilgileri icermelidir;

- Makalenin daha énce herhangi bir yerde yayinlanmamis oldugu ve telif ticreti alinmadigr,

- Toplam 5 kelimeyi gegcmeyen kisa makale bashgi.

- Toplam klise alaii (cm1) (basiimasi istenen boyutlara gore hesaplanacak),

- Duzeltmelerin kimler tarafindan yapilacagi (eti az bir isini),

- Yazarlarin yazisma adresi, telefon numaralan ve e-inailleri.

Makale Génderine Adresi:

istanbul Universitesi Orman Fakiltesi Yayin Komisyonu Baskanhgi
Bahgekdy-34473 ISTANBUL

Tel: 0 (212)-22<> 11 00(12 hal)

Fax:0-(212)-226 1113

Enaii: forestryjonrnali«‘istanbul,edu.tr






