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Bu makalede; Tirkiye'deki Libnan Sediri (Cedrus libani A. Rich.) ormanla-
rinin dogal yayilisi ve aktilel megcere kuruluglari ele ainmistir. Mevcut sedir or-
manlarinin dogal yayihis alanlarindaki arazi ve toprak ozellikleriyle sedir odu-
nunun Kullamm yerleri hakkinda genel mahiyette bilgiler verildikten sonra, bu
ormanlardan beklenen fayda ve fonksiyonlar agiklanmistir.

Amenajman planlarinda uygulanan eski ve yeni idare siireleri belirtilerek, bu
siireler sonunda elde edilen genel hasilat miktarlar1 kargilagstirilmistir. Ayrica
Antalya Orman Bélge Miidiirliigii ele alinarak, bolge ormanlarindan bir biitiin
halinde degisik uzunluktaki diizenleme siireleri boyunca elde edilen eta miktar-
lari ile bu miktarlarin sirekliligi tartisilmistir.

1- GIRIS

Ulkemizin en 6nemli dogal agag tiirlerinden biri olan Toros Sediri, saf veya Karagam, Kizil-
cam, Toros Goknari ve Ardig tiirleriyle karisik mescereler halinde 99 325 ha lik verimli koru alani-
na sahiptir. Bunun diginda genis alanlarda antropojen etkilerle bozulmus megcereler halinde gérii-
liir. Yatay yayihis1 36°16'-38°05' kuzey enlemleri ile 29°02'-37°19" dogu boylamlari; dikey yayilisi
ise 530-2000 m yiikseltiler arasinda yer almaktadir (Boydak/Bozkus/Alptekin 1990).

1) 1.0. Orman Fakdhesi, Ogretim Uyeleri.

Yayin Komisyonuna Sunuldugu Tarih : 16.07.1993
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Saf sedir ormanlar1 tabiat orman karakterinde olup; ayni yasl, tek katli, genelde servetce fa-
kir mescerelerdir. Ancak iyi yetisme ortamlarindaki bazi saf mecereleri ile 6zellikle karagam ve
Goknar ile meydana getirdigi karigik mescereleri, iki veya daha fazla kath ve degisik yaghdir. Bu-
nun nedeni, 1965 yilina kadar Sedir ormanlarinda uygulanan diizensiz segme kesimleridir.

Sedir ormanlarinin dogal yayilis alanlary; sarp, karstik arazi yapisi ve si8 toprak ozellikleriyle
karakterize edilir. giiniimiizde Sedir ormanlarinin 6nemli bir bélimii yalmzca odun iiretimi ama-
ciyla isletilmesine karsin; bu ormanlar 1500 m nin iizerinde erozyon kontrold, ¢1g¢ 6nleme, dogal
hayati koruma ve su ekonomisini diizenleme fonksiyonu da gérmektedirler. Ancak bu fonksiyonla-
rin amenajman planlarinda net olarak agiklanmamasindan otiirii, retim ormanlarimin genel sedir
ormanlari igndeki payi, koruma ormanlarina oranla daha fazla gériinmektedir.

Fevkalade iistiin odun &zelliklerinden 6tiirii Sedir, tarihi ¢aglar boyunca saray, tapmnak, anit
mezar ingasinda ve gemi sanayiinde genis dl¢iide kullanilmigtir, Bu kullamm degisik iilkelerdeki
sedir ormanlaninin tahribine yol agmig ve bugiin tilkemizi sedir mevcudiyeti bakimindan monopol
duruma getirmistir (Eveimen 1962).

2. MATERYAL VE METOD

Aragtirmada, sedir ormanlarinin genel yayilis 6zellikleri hakkindaki bilgiler, O.G.M. tarafin-
dan yaymnlanan "Tiirkiye orman envanteri (1980)" adli eser ile bu konularda son yillarda yapilan
bazi yeni yayinlardan elde edilmistir. Antalya Orman Bélge Miidiirliigiindeki Sedir varhigina ilig-
kin bilgiler ise, bu Bélge Miidiirliigii i¢inde yer alan orman igletmelerinin Amenajman Planlan tek
tek taranarak ¢ikanlmigtir.

Optimal kuruluslann ortaya konmasinda Hasilat Tablolar1 Yonteminden yararlamilmus, etala-
rin tahminleri ise tarafimizdan gelistirilen "Uzun Siireli Eta Kestirim Similasyon Modeli" kullani-
larak yapilmigur.

3.SEDIR ORMANLARINDAN BEKLENEN FAYDA VE FONKSIYONLAR

Yayili alanlarinin cografik ve fizyografik yapisi ile Sedir ormanlannin diisey yayilis1 dikka-
te alindiginda, bu ormanlarin orman fonksiyonlar yoniinden iki zona ayrilmasi zorunlu olmakta-
dir. 1800 m ve daha yukaridaki dogal orman kusaginin kaya yuvarlanmalarim 6nleme, ¢1§ kontro-
lii, su rejimini diizenleme ve dogal hayatin korunmasi amaglariyla "Tabiati Koruma Zonu" olarak
ayrilmas: gerekmektedir. Bu zonda odun iiretimi amacina yonelik silvikiiltiirel diistincelere yer
vermemek gerekir. 1800 m den daha asagidaki zonda ise, odun iiretimine, erozyon kontroliine ve
diger kollektif fayda ve fonksiyonlara yonelik ¢ahsmalar yapmak miimkiindiir. Bu zon igindeki
sarp ve karstik araziler, toprak ve erozyon kontrolii ile dogal hayatin korunmasina, estetik ve turis-
tik fonksiyonlar icin ayrilmahdir. Sedir odunu ¢ok kiymetli olmasina karsin, odun tiretimi amaciy-
la ancak bu zon i¢inde yer alan diiz veya uygun meyilli araziler tizerinde ¢aligtlmalidur.
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4. SEDIR ORMANLARINDA PLANLAMA

Milli parklar harig¢ tutulursa, giiniimiizde sedir ormanlarinin hemen tamamina yakin béliimii,
odun diretimi amaciyla igletilmektedir. Bu ormanlarda Yas Simiflan Amenajman Metodu, 20 yillhik
genglestirme siiresi ile uygulanmaktadir. Iyi yetisme ortamlarinda 80, kétii yetisme ortamlarinda
100 yillik idare siireleri kullanilmaktadir. Bu ormanlarda 80 ila 220 y1l arasinda degisen idare siire-
lerinin kullanilmasi Eveimen (1962) tarafindan énerilmis ise de, Diinya Bankas1 uzmanlarinin 6ne-
rileri dogrultusunda bu tsreler 80 ila 100 yila indirilmistir.

Uretim amaciyla isletilen Sedir ormanlarinda teknik idare siiresinin, iyi kaliteli kaplamalik
tomruk tretimine yonelik olarak uzun tutulmas1 gerekmektedir. Bu nedenle 80 ila 100 yilhik siire-
ler oldukga kisa goriilmektedir. Degisik uzunluktaki idare siireleri sonunda ulagilan mescere orta
capt ile elde edilen genel hasilat ve bu hasilatin iirtin gesitlerine dagilimi Tablo 1. de gosterilmistir.

Tablo 1: Genel hasilat ve {iriin ¢esitleri dagihminin idare siiresine gore degisimi
Table 1 : Change of total yield and wood assortments ratios over rotation

Uriin ¢esidi oranlari

Bonitet Idare stirasi  Genel hasila  QOrta Cap In portion of wood assortments
Simif Rotation Total Average Tomruk  Direk Sanayi odunu Yakacak
Site years yield diameter Saw-log Pole  Industrial Fuel
quality m3/ha cm % % % %
I 80 530 309 30.1 19.7 222 28.0
140 734 41.3 44.4 15.1 17.7 22.8
II 80 470 28.7 26.7 20.8 23.3 29.2
160 721 422 458 14.7 17:3 322
I 100 451 29.0 26.7 20.8 233 29.7
180 669 42.3 45.8 14.7 17.3 202
v 100 365 24.7 19.7 23.2 25.7 314
200 608 41.3 444 15.1 1757 228
\% 100 242 18.5 - 28.6 30.9 40.5
220 490 36.0 37.8 17.2 19.8 25.2

5. SEDIR ORMANLARININ AKTUEL KURULUSU

Sedir ormanlan ¢ok genig bir alanda yayilmig olmasina ragmen, bu yayilisin biiyiik bir boli-
mii Antalya Bélge Miidiirliigii sinirlan iginde kalmaktadir. Bu nedenle sedir ormanlarinin aktiiel
kurulugunu yansitan bilgiler yalmzca bu Bélge Miidiirliigii icin ele ahnmstir,
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Antalya yoresindeki saf sedir ve sedir hakimiyetindeki karigik mescerelerin alan, agag serveti
ve artum itibariyle aktiiel durumu Tablo 2. de gosterilmistir. Burada gosterilen aktiiel kuruluglar,
Tiirkiye'de halen kullanilan 100 yillik idare siiresi ve 20 yillik genglestirme siiresine gore hazirlan-

magtir.

Aktiiel ve optimal kuruluslarin karsilastiriimast Tablo 3 de sayisal olarak, Sekil 1 de de gra-
fik olarak gésterilmistir. Tabloda verilen optimal kuruluglar Evcimen'in (1962) hasilat tablosu yar-
dimiyla hesaplanmugtur.

Tablo 3. ve Sekil 1'e 6re geng yas simflarindaki aktiiel alanlar optimalden daha az, ileri yasg
siniflarindaki alanlar ise optimalden ¢ok daha fazladir. Tersine olarak geng yas simiflanindaki agac
servetleri, optimalden fazla olmasina karsin, ileri yas siniflarindaki agag servetleri optimalden az-
dir. Bu karigik ve zit durumun ortaya gikmasi, sedir ormanlarinin anormal mescere kurulusundan
ve kullamlan idare siiresinin kisaligindan kaynaklanmaktadur.

6. SEDIR ORMANLARINDA OPTIMAL ETANIN HESAPLANMASI

Sedir ormanlarinda optimal etanin hesaplanmasi i¢ni tarafimizdan "Uzun Siireli Eta Kestirim
Similasyon Modeli" adiyla bir model gelistirilmistir. Modelde yag simflarmin aktiiel alan dagihm-
lar1, hektardaki ortalama hacim ve yillik cari artim miktarlan kullamilmugtir. Optimal kuruluga ilig-
kin gerekli bilgiler ise Eveimen (1962)'in hasilat tablosundan alinmigtir. Modelde diizensiz alan
dagilimini, diizenli hale getirebilmek icin, degigik uzunlukta diizenleme siireleri denenmistir. Dii-

Tablo 2 : Antalya Orman Bolge Miidiirligiinde saf Sedir ve Sedir hakimiyetindeki karigik or-
manlarda alan, agag serveti ve artimin aktiel dagilim

Table 2 :  Actual distribution of area, growing-stock and current annual increment into age clas-
ses of cedar forests in Antalya forest region

Alan (Area) Agag servetinin
of Growino-Stock
Kabuklu Govde Hacmi Yillik Cari Artim
Yas siniflan Gergek Rediiksiyon Barked Current
Age Real Reducted Stem Annual
Volume Increment
ha. ha. m?3 m?
1-20 1551.70 1757.12 29260.00 610.00
21-40 1588.20 1798.45 190501.00 6929.00
41-60 4610.40 5220.74 563980.00 15815.00
61-80 10635.50 12043.47 1525506.00 34648.00
81-100 34056.90 38565.49 5848557.00 101079.00
Toplam total 5244270 59385.27 81.57804.00 159081.00




Tablo 3 : Antalya Orman Bolge Miidiirliigiindeki Sedir ormanlarini aktiiel ve optimal kuruluglarinin kargilagtirilmasi

Table 3 :

Comparison actual and optimal structures of the cedar forests in Antalya region

Ortalama Bonitet Simifi
Avarage site class

Aktiile kurulu Optimal kurulug Farklar Farklar
Actual Structure Optimal Structure Differences (+) Differences (-)
Yas Siniflan
Age Alan Agag Serveti Alan Agac Serveti Alan Agac Serveti Alan Agag Se
Classes area Growing stock Area Growing stock Area  Growing stock Area Growing
ha. m? ha. m? ha. m3 ha. m?3
1-20 1551.7 29260 10438.5 314656 - 8936.8 2853
21-40 1588.2 190501 10488.5 933480 - 8900.3 7429
41-60 4610.4 563980 10488.5 1804029 - - 5878.1 12400
61-80 10635.5 1525506 10488.5 2391387 147 - - 8658
81-100 34056.0 5848557 10488.5 2884349 23568.4 2964209 - -
Toplam total 524427 163156081 524427 16655802 47430.6 5928417 47430.6 62686
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Sekil 1:  Antalya Orman Bolge Miidirliigu Sedir Ormanlarinda aktiiel ve optimal kuruluslarin
kanglagtinlmasi.

Figure 1 : Comparison actual and optimal structures of the cedar forests in Antalya region

zenleme siirelerinin yag simflan dagihimi ve periyodik etalar tizerindeki etkilerine ait ayrintili bilgi-
ler, Tablo 4 ve 5 ile Sekil 2 ve 3'te ayr1 ayn gosterilmistir.

Diizenleme siiresinin toplam uz;.mlugu; aktiiel kurulusun alan, agac serveti ve cari artim itiba-
riyle tamamini optimal diizeye ¢ikarmak icin gerekli olan siire olarak kabul edilmistir. Optimal ku-
rulug, bir model kurulusu olup, bu modelde her yas simfi esit miktarda alan ile temsil edilir. Ayri-
ca, bu alanlar iizerinde her yas simifinin gerektirdigi miktarda agag serveti ve yillik cari artim bu-

lunmasi gerekir, Bu dgelerden herhangi birinin eksik olmas: halinde, optimal kurulusa ulasilmig
sayilamaz.

Yukarida yapilan agiklamalar nedeniyle; burada kabul edilen diizenleme siireleri iki kisimda
ele alimmustir. diizenleme siiresinin birinci boliimii, mevcut eski generasyonun alandan gekilmesine
yonelik bir siire, ikinci boliim ise alan dagihminin dengelenebilmesi igin gegmesi gereken siiredir.
Tablo ve grafiklerde de goriildiigii gibi, yas simflarinin aktiiel ve optimal alan dagilimlar: diizenle-
me siiresinin ilk bolimiiniin uzunluguna bagh olarak degismektedir. Ilk bsliim olarak 40 yillik dii-
zenleme siiresi esas alinirsa, eski generasyonu alandan uzaklastirabilmek i¢in her biri 26.221 ha
olan iki periyodik alan gerekmektedir. Idare siiresi 100 y1l oldugu i¢in bu siirenin sonunda elde
genglestirmeye uygun alan bulunmayacak ve ilk genglestirme ¢aligmalarina baglayabilmek igin 60



Tablo 4 : Degisik uzunluktaki diizenlemesiireleri iginde periyodik alanlarin yas sinflarma dagilim
Table 4 :  Change of periodic area distribution into age classes during the varying conversion periods
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Tablo 5 : Aktiiel periyodik etanin diizenleme siiresi boyunca degisimi
Table 5: Change of periodic allowable-cut amount during the total conversion periods

[k diizenleme

Periyodik Eta Miktarlar (Periodic allowable-cut amounts)

Total

Eta gesidi
siiresi (First Kinds of
s e allowable | 1:20 Yil [ 220 Yil [ 3.20 Yal | 4.20 Y1l | 5.20 Y11 {6.20 Yal | 7.20 Yal | 8.20 Yil | 9.20 Yil {10.20 Yul| |
period years) cut 1st20 | 25120 | 3st20 | 4st20 | 55120 [ 6st20 | 7st20 | 8st20 | 9st20 | 10st 20
yCﬂI'S yClll'S yc:lrs yc:lrs yEﬂ.l'S yc:u's yeurs yeﬂrs yeﬂrs ycﬂ.rs
Ara
Intermediate | 550726 | 524427 | 865304 | 865304 | 917747 | 922992| 906459 881038 | 776152 | 765664
40 IS:;;:‘,” 5037750 | 5416849 | - : 3103558 [ 3504410 [ 3732840 | 4142947 | 4394698 | 3
Toplz
'rgﬁu‘m 5588476| 5941276 | 865304 | 865304 | 917747 [4026550 |4410869 | 4613878 | 4918999 | 5160362 | 2
Ara
Intermediate | 673392 | 667242| 664274 | 839082 | 926487 | 818106| 867053| 848595| 797129| 765664
60 ﬁﬁ:’f‘] 3358501 | 4007367 | 4179488 - : 3135583370792 | 3777690| 3943257| 4142847| -
Toplz
T;:{: l“" 4031893| 4674609 | 4843762 | 839082 | 926487 |3921664 |4237845 | 4626285 | 4740386 | 4908511 | 2
Ara
Intermediate | 734275 | 779057 | 775459 | 694865 891525 | 804995| 784018| 833839| 786641 765664
80 lsi’l:‘ﬂ 2518074 3015716 | 3468082 | 3565335 - |3103558 | 3203462 3303983 | 3404197 3504410 2
Toplz
1::{’ “““ 3252349 3794773 | 4243541 | 4260200 | 891525 3908553 | 3987480 [4137822 | 4190838 | 4270074 | 3
Ara
Intermediate | 770666 | 847233 | 877753 | 804617| 765664| 765664| 765664 765664 765664| 765664
100 f‘.ﬁ:‘,ll 2015100 2412573 | 2778037 [3107230 | 3055890 | 3103558 | 3103558 | 3103558| 3103558 | 3103558| 3
e o 2785766 3259806 | 3655790 | 3911847 | 3821554 | 3869222 | 3869222 | 3869222 | 3869222 | 3869222 | 2
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yil beklemek gerekecektir, Bu siire ignide son hasilat alinamayacak ve sadece ara hasilat etasiyla
yetinmek gerekecekltir. Diger taraftan ilk diizenleme siiresi kisa kabul edildiginde baz1 mescereleri
idare siiresine ulasmadan genglestirmeye sokmak gerekecektir. Omegin, ilk dért yas sinifina ait pe-
riyodik alanlarin heniiz olgunlasmadan kesilmesi gerekecektir. {lk diizenleme siiresinin uzatilmas
halinde ise bu olumsuzluklar ortadan kalkacak ve idare siiresini doldurmadan kesilen megcerelerin
miktari giderek azalacaktir. Ornegin, ilk diizenleme siiresinin 100 yil kabul edilmesi halinde higbir
megcere olgunluga ulagsmadan 6nce kesilmeyecektir.

Periyodik alan biiyiikliikleri ilk diizenleme siiresinin artmasina paralel olarak azaltmaktadur.
Ik diizenleme siiresinin artmasiyla eski generasyonun alandan uzaklagtirilmasi igin gerekli olan
zaman kisalmaktadur.

Genel diizenleme siiresinin 200 yil olmas: halinde, genel hasilatin miktan biiyiik dlgiide de-
gismektedir. Genel eta miktar ile maximum ve minimum etalar arasindaki farklihiklar ve son hasi-
latin alinmadig: periyod sayilar: Tablo-6'da gosterilmigtir.

Tablo 6 : Genel diizenleme siiresi iginde elde edilen genel hasilat, son hasilaun alinmadig periyot
sayist ile maximum ve minimum etalar arasindaki farkin ilk diizenleme siiresine gore
degisimi.

Tablo 6 : Change of total yield amounts, obtained during the general conversion period, number
of periods without final cutting, and the differences between max. and min. allowable-
cuts according to the first conversion period

ilk diizenleme Son hasilat alinmayan Periyodik Eta Miktarlan
Siiresi periyot say1s1 Periodic Cutting amounts
First Genel Hasilat Number of periods Farklar
conversion Total without final cutting Maximum | Minimum |Differences
period Yield
(m3) (m3) (m3) (m3)
40 37308 710 3 5941 270 865 300 5075970
60 37750 520 2 4908 510 839080 | 4069 430
80 36937 150 1 4270 070 891 520 3378 550
100 36780 860 - 3911480 | 2785760 | 1125720

Tablo 6. ya gore; ilk diizenleme siiresinin kisa ya da uzun olmasiyla genel hasilatin Snemli
olctide degismedigi anlagilmaktadir. Fakat son hasilatin alinmadif ve sadece ara hasilat ile yetin-
menin zorunlu oldugu periyot sayisi ilk diizenleme siiresinin kisalmasiyla artmaktadur.

Diger taraftan; ilk diizenleme siiresinin kisa alinmasi halinde, periyodik faydalanma alanlari
agin olgtide biiyiimektedir. Ornegin, ilk diizenleme siiresinin 40 y1l alinmasi halinde, periyodik
faydalanma alani, tiim orman alaninin yarisina esit olmaktadir. Bu durumda, plan iinitesi agag ser-
vetinin yarisinin 20 yil gibi kisa bir zaman dilimi icinde piyasaya siiriilmesi ve eski generasyonun
bosaltilmasiyla ortaya ¢ikan bu biiyiik alanin ¢ok kisa bir zaman iginde yapay veya dogal yolla
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genclestirilmesi gerekecektir. Ormancilifimizin bugiinkii entansitesi dikkate alindiginda, béyle bii-
viik alanlarda ¢alismanin birgok silvikiiltiirel sorun ve riskleri de beraberinde getirecegi agiktir. flk
diizenleme stirelerinin, agiklanan bu hususlar bakimindan da uzun tutulmas: gerekmektedir.

7. SONUC VE ONERILER

Tiirkiye, Toros Sediri orman varligi bakimindan biitiin Akdeniz iilkeleri i¢inde monopol du-
rumdadir. Yayihs alanlanndaki arazi yapisi nedeniyle, bu ormanlarin tiretim amacindan ¢ok, koru-
ma amaciyla igletilmeleri gerekmektedir (Asan 1990).

2°- 80 1la 100 yilhk idare stireleri biiyiik capl ve kaliteli tomruk tiretimi igin yetersizdir. Bu
nedenle idare siirelerinin igletme amacina uygun uzunluklara gikarilmasi gerekmektedir. Uretim
amacli ormanlarda idare stiresi uzunlugunun bonitet siniflarina bagh olarak 140-220 yila, koruma
amacli ormanlarda ise daha uzun siirelere yiikseltilmeleri uygun goériilmektidir.

3°- 1960 yilina kadar Tiirkiye'de uygulanan amenajman sistemi; sedir ormanlarinda bugiin
goriilen diizensiz yas siniflari dagilimina ve anormal megcere kuruluglarina neden olmusgtur. Bu or-
manlarda optimal kurulusa ulagmak, Tiirkiye ormanciliginin énemli gorevlerinden biridir.

4°- Uretim siirekliliginin saglanmasi ve genel diizenleme siiresi ignideki eta miktarlarinin
tahmin edilmesi, bu alanda ¢6ziilmesi gereken énemli problemler arasindadur.

5°- Aktiiel kuruluglar optimala ulagtirmak amaciyla degisik uzunlukta diizenleme siirelerini
kullanmak miimkiindir. Yapilan bu ¢alismanin sonuglanna gére, bu maksatla kullamilacak en uy-
gun diizenleme siiresinin idare siiresine egit olmasi gerektigi ortaya gikmaktadir. Boylece bir taraf-
tan, son hasilat siirekliligi emniyet altina alinirken, diger taraftan periyodik etalar arasinda anormal
farkhliklarin ortadan kalktig: anlagilmaktadur.
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Abstract

In this paper, actual distribution and stand structures of the Lebanon Cedar
(Cedrus libani A. Rich.) in Turkey were presented. After giving some introduc-
tory knowledge related to the properties of soil and terrain conditions where
existing of the Cedar forests, and the consuming place of its wood, the functions
and benefits of Cedar forests were pointed out.

Old and new rotations used while in management planning activities, and to-
tal yields which can be obtained at the end of these durations were also compa-
red.

Actual allowable-cut amounts obtained from a forests region with regard to
the different conversion periods, and continuity of these amounts along the peri-
ods were discussed.

1- INTRODUCTION

Lebanon Cedar (Cedrus libani A. Rich.) is one of the most valuable native tree species of
Turkey. It has 99 325 hectares productive stands as pure and mixed with Pinus nigra, Pinus bru-
tia, Abies cilicica, and Juniperus spp. on the Taurus Mountains Laying between 36°16'-38°05" as
latitudes and 29°02'-37°19' as longitudes (Boydak/Bozkus/Alptekin 1990, p. 181). Vertical distri-
bution of Cedar forests is extended at the elevations of 530-2000 meters altitude as stand but 2150
meters a single tree. The stands in high quality cover an area of 67 850 hectares only, while 31 475
hectares in poor conditions.
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The pure stands of Cedar are natural grown even aged, single storied, and poor stocked ge-
nerally. But the mixed stands and some poor stands existing on the good site quality are two or
more storied and uneven-aged positions.

The selection cutting system upplied to the whole forests untill 1965, caused these degraded
and inconvenient situations in the Cedar forests.

The Taurus Mountains where the place of occurance of Cedar forests have very complex soil
and terrain conditions which its steep-sloped, deep walleys, canyons and shallow soils consists of
limestone. Although a great deal of Cedar forests have been managing for timber production ma-
inly, these forests play very important roles in the prevention of erosion, control of avelance, regu-
lation of streamflow and protection of wildlife habitat at the higher elevations of 1500 meters alti-
tude. Since the functions of forests were not clarified distinctly, in portion of production forests for
timber products are very high compare to the protection ones unfortunately.

Because of its marvelous wood properties Cedar tree were consumed destructively in the
construction of luxury buildings, temples, palaces, monumental tombs and war ships by the nations
living in older time. This tree has still being used in building construction and navigation industry
today, but the scarsity of Cedar wood in other countries brought about Turkey monopoly position
(Evcimen, 1962).

2. MATERIAL AND METHOD

Document concerning the natural distribution of Cedar forests were found out from the statis-
tics of the Forest Inventory of Turkey and the results of some researches accomplished by various
authers. The other document of the Cedar forests in Antalya Forest Region related to the area gro-
wing-stock, current annual increment and their distribution into age classes were collected from
the management plans.

Yield tables method was used in order to represent the optimal structure of Cedar forests, and
a model titled, "Long-Term Allowable-Cut Estimation Simulation Model" developed buy us was
used in the prediction of allowable-cuts.

3. THE FUNCTIONS AND BENEFITS EXPECTED FROM THE CEDAR FORESTS

Considering the geographical and morphological features of the Taurus Mountains and the
vertical distribution of Cedar forests two main zones named upper and lower can be distinguished
from the standpoint of forest functions in the Cedar areas. Natural forest belt existing at the eleva-
tion of 1800 meters altitude or upper should be preserved as nature protection area in order 1o pre-
vention of rolling the stone and rock, control of avelance, regulation of stream flow and conserva-
tion of avelance, regulation of stream flow and conservation of wildlife habitats. Cutting for timber
production purpose should not be permitted in these upper zones at all.

The lower zone, less then 1800 meters altitude can be devoted for timber production, erosion
control, hydrology or any other kinds of forest functions depending on the slope and soil condi-
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tions occuring in the forest. Steep-sloped areas can be allowed for erosion control and wildlife ha-
bitat conservation together with the natural scenery protection. In the same way, a belt as 50 me-
ters width at two sides of the motorways can be reserved for esthetic function.

Although Cedar wood is very expensive and valuable in trade, the forest areas which will be
managed for timber production only should be allowed the lower elevations of 1800 meters altitu-
des on the level ground or less sloped places.

4. PLANNING ACTIVITIES IN CEDAR FORESTS

Except some of the forest areas occuring at the higher elevation and in national parks, most
of the Cedar forests have been managing for timber production in Turkey. Age classes method
with 20 years of regeneration period, and 80 and 100 years of rotations in the good and poor sites
respectively have being used in the planning activities since 1973.

Depending on the advice made by various sight owners, rotations changing between 80-220
years of ages were applied in the Cedar forests for the last three decades however. Until 1973, the
rotations 140-160-180-200 and 220 year lenght were used for first, second, third, fourth and fifth
site quality classes basing on the study result made by Eveimen (1962). After completing the forest
use project studied by Sandwell and Forestal Inc. Co. short rotations 80 and 100 year length were
accepted in the planning activities consequently.

Good quality sawlog or high quality log for veneer industry are the management goals in the
Cedar forests managing for timber production. Total yields obtained at the end of different rotati-
ons and distribution of these yields into varying wood assortments are shown in the table below :

As it can be seen in the table too, 80 and 100 years of rotations are very short for the manage-
ment purposes.

5. ACTUAL SITUATION OF CEDAR FOREST.

Although the distribution range of Cedar forests in very wide, great deal of this area occurs
arround of Antalya province. Therefore only the document related to Antalya forest region will be
given here in order to reflect the actual situation of Cedar forests, in the whole Turkey and for the
later discussions and evaluations which will be made below.

Actual distribution of forest area, growing stock and current annual increment in the pure and
Cedar dominated mixed stands in Antalya forest region as in the table following:

Actual position presented here is determined with regard to 20 years of age classes, and 100
years of rotation as it is used now in Turkey. In order to eliminate the effect of varying site quality
classes from the calculation, all the sites converted into fourth quality class by using the reduction
factors calculated by means of site indices and real area amounts.

Comparison of actual and optimal situations of the Cedar forests in Antalya forest region is
presented in Tablo-3 as numerical, and in figure-1 as graphical. Optimal situation given in the tab-
le was calculated by means of Evcimen's (1962) yield table.
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With regard to the Table-3, and figure-1 actual distribution of areas in the younger age clas-
ses are less then optimal when the actual area of the oldest age class in three times larger then opti-
mal.

Conversely, the optimal growing stock in the younger age classes are more then actuals while
the oldest is having less.

This complex and opposite position of Cedar forests initiate from the abnormal structures of
the Cedar stands and short rotations applied in the country.

6. OPTIMAL REGULATION OF CEDAR FORESTS

In order to calculate optimal allowable - cut which can be obtained form the Cedar forests a
long-term allowable-cut estimation model was developed by us. Actual area distribution of age
classes, and average growing-stock, with current annual increment per hectare of each class were
used in the estimation of allowable-cut. Values needed for optimal structures were taken from the
yield table of Evcimen.

Basing on different conversion periods which will be needded for putting the actual irregular
position into regular one were tried on in the model. Effects of varying conversion periods on the
age class distributions and allowable-cut amounts along the whole periods were given as detailed
in Table-4 and 5 respectively. Results of calculation were also shown in figure 2 and 3 as graphi-
cal.

Total conversion period was accepted here as a duration which will be required for putting of
all the exponents of the actual structure such as area, growing-stock and current annual increment
into optimal.

A perfect optimal position is a model sturucture which is having an equal area, with edequate
growing-stok and current annual increment in each one of the age classes required for their ages.
Missing one of these exponentseshould be accepted as an inoptimal position for the planing activi-
tes. Therefore, attainment of the optimal position in the area distributions only is not enough for a
perfect optimal structure unless having of adequate growing stock and increment on the each area.

Because of the explanation made above, total conversion period was divided into two parts
here, in order to follow area distributions and allowable-cut amounts into age classes while in
reaching toloptimal structure. The first parts of conversion periods were devoted for consuming of
old generation growing stock. The rest of durations were used for balancing of area distributions in
the age classes.

As it can be seen from the tables and figures too, actual and optimal periodic area distribu-
tions of the age classes are differing basing on the first conversion periods, when the 40 year is ac-
cepted as a first conversion period two periodic areas 26 221 hectar magnitude require in order to
consume of the old generation Cedar stands. Since the rotation is 100 years, there will be no rege-
neration area at the end of this duration, and a 60 year time period should be passed in order to ha-
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ve a new regeneration area. Therefore, satisfying with the intermediate yield only should also be
borne during this 60 year period.

On the other hand, when the first conversion period is accepted short, some of the areas of
age classes are cut before attaining rotation age. For instances the first four periodic areas of age
classes should be cut before reaching maturity when the 40 years is accepted as a first converison
period. With the incerement of first rotation, cutting area before attaining rotation age are on the
decrease. There is no area cut before reaching maturity, when a 100 years is accepted as the first
conversion period.

Periodic area magnitudes are getting small while the first converison period is increasing.
With the increase of the first conversion period, the time for consumption of old generation is ex-
tending while the time period without final yield is getting short conversely.

Total yield amounts obtained from the forest during the general conversion period of 200 ye-
ars are varying greatly, when the first conversion period is accepted short. Total yield amounts, the
differences between maximum and minimum allowable-cuts, and the number of periods without
final cutting are shown in the table below :

According to the table 6, there are no great differences among the total yield amounts when
the first conversion periods are accepted short or long. But, number of peridos without final cutting
and the differences between maximum and minimum periodic yields are getting high, when these
durations are accepted short.

7. CONCLUSION AND PROPOSALS

Turkey is in a monopoly position from the standpoint of Cedar forests among the whole Me-
diterranean countries. Because of the characteristics of distribution areas, these forests should be
managed for protection goals rather then timber production mainly (ASAN, 1990).

80 and 100 years of rotations are not suitable for a large dimensional and good quality saw
log production. Therefore rotations should be extended to adequate durations conveniently for the
management objectives.

The management regime applied till 1963 in Turkey caused appearance irregular stand struc-
tures and abnormal age classes distributions in the Cedar forests too. Attaining of optimal structure
immediately, is the most important task of Turkish forestry. Regulation sustained yield, estimation
of cutting amounts during the general conversion period are the problems which will be solved in
this scope.

Varying durations can be chosen in order to convert the actual structures into optimal ones.
According to the study presented here revealed that a conversion period which is equal to rotation
lenght is the most suitable time period for this purpose in this case, it is possible to obtain final yi-
eld continiously on the one hand, no great differences can be seen among the periodical allowable-
cuts and total yields on the other hand.
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