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BUYUKDUZ ARASTIRMA ORMANI
SARICAM-GOKNAR-KAYIN KARISIK MESCERELERINDE
BULUNAN SARICAM iCIN TEK VE CIFT
GIRISLi HACIM TABLOSU

Y. Dog. Dr. Adil CALISKAN1)
Y. Dog. Dr. Ahmet YESIL2)

Kisa Ozet

Bu arastirmada, Karabik-Bluyukdiz Arastirma Ormani Saricam-Gdék-
nar-Kaym karisik mescerelerinde Saricamlar igin tek ve ¢ift girisli hacim
tablolari hazirlamak amaciyla 13 adet hacim denklemi sinanmistir. Bu mo-
deller iginden segilen en uygun denklemlere gére tek ve ¢ift girisli hacim tab-
lolari dizenlenmistir. Ayrica, dizenlenen bu tablolar diger hacim tablolari ile
karstlastiriimistir.

1. GIiRIiS

Mescere hacminin hesaplanmasinda kullanilan yontemlerden birisi de aga¢ hacim tablolarin-
dan yararlanmaktir. Asli orman agacglarimizin ¢ogu igin hacim tablolari diizenlenmistir. Yurdu-
muzda ¢ok genis bir yayilisa sahip olan Saricam igin de cesitli arastirmacilar tarafindan yoresel
(ERKIN 1948; ERDEMIR 1974) ve genel hacim tablolari (ALEMDAG 1967; SUN et al. 1978)
dizenlenmistir. Ayniyash, tek tabakali Saricam mescerelerinden toplanan verilerle hazirlanan bu
tablolar, karisik mescerelerdeki Sarigamlar igin de kullaniimaktadir. Ozellikle golge adaglariyla
karisik olan mescerelerde Saricam daha dolgun gévde yapmakta, yani sekil katsayisi daha yiksek
olmaktadir. Bu nedenle, Sancam-Goknar-Kayin karisik mescerelerinde bulunan Saricamlarin ha-
cimlandirilmasinda daha saglikli sonuglar verebilecek yeni hacim tablolarinin dizenlenmesi
amaglanmistir.

1) i.0. Orman Fakiltesi Silvikiiltiir Anabilim Dali

2) i.U. Orman Fakiiltesi Orman Amenajmani Anabilim Dali
Yayin Komisyonuna Sunuldugu Tarih: 10.04.1996
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Verilerin toplandigr Biylkdiz Arastirma Ormani, Bati Karadeniz Ormancilik Arastirma
Bdlge Mudiirlugii’ne bagh bir arastirma ormani sefligidir. Karabik ilinin Kuzey-Batisinda bulu-
nan orman, Karadeniz ile Arag Cayi arasindaki Bati Karadeniz Daglan’nin en yiiksek sirtlarinin ig
Anadolu’ya bakan yamaclari Gzerinde yer almaktadir. Ormanin genel bakisi Guneydir.

Arastirma Ormani 2357.4 hektarhik bir seriden olusmaktadir. Tlrkiye’nin genel orman yayi-
lisi iginde MAYER-AKSOY (1986)’a gore “Kuzey-Bati Oksin Ormanlar Mintikasi” iginde kal-
maktadir. Orman genelde karisitk mescerelerden olusmustur. Ormanin (st kisimlarinda Kayin-
Goknar-Saricam, alt kisimlarinda Coruh Mesesi-Karacam-Goknar mescereleri hakimdir. Turce
zengin olan ormanin bitki toplumlari AKSOY (1978) tarafindan saptanmistir.

Sarigam-Goknar-Kayinin karisik olarak bulundugu mescereler, mescere kurulus 6zellikleri-
ne ve hakim agac tirline gore U¢ grupta toplanmistir. Bunlari Kayinin en fazla karisima katildigi
Kayin-Gdéknar-Saricam mescereleri; Goknann en fazla karisima katildigi Goknar-Kaym-Sangcam
ve Goknar Sancam-Kayin mescereleri; Sarigamin en fazla oranda karisima katildigr Saricam-
Goknar-Kayin ve Sangcam-Kayin-Goknar mescereleri seklinde sayabiliriz.

2. ARASTIRMA MATERYALI

Hacim tablolarinin dizenlenmesinde kullanilan veriler, 1985-1987 yillan arasinda CALIS-
KAN (1991)"in doktora tezi i¢in aldi§i 6rnek agaclardan derlenmistir. Sangam, Kayin ve Gdkna-
nn kansik olarak bulundugu 5 vejetasyon biriminde (AKSOY 1978) alman 18 6mek alanda, top-
lam 53 adet Sangam agaci kesilmistir. Ornek alan ve adaglara iligskin bilgiler ayrintili olarak CA-
LISKAN (1991) de verilmistir. Bu agaclann gdvde analizi hesaplannda GOVANA isimli Fortran
77 programlama dilinde yazilmis bir bilgisayar programi kullaniimistir SARACOGLU 1985).

Omek agaglarin caplari 27-53 cm. arasinda degismektedir. 27 cm.den daha kiigiik olan cap,
boy ve hacim degerleri, kesilen 53 adet Sangcama ait govde analizlerinden elde edilmistir. Govde
analizlerinden alman kabuksuz cap degerleri, 6zel olarak hesaplanmis kabuk faktdriyle carpilarak
kabuklu hale donustirilmdustir. Boylece, Saricam hacim tablolan dizenlemek amaciyla kullani-
lan agag saytlan toplam 119 adede yukseltilmistir.

3. HACIM TABLOSUNUN DUZENLENMESI

Tek ve ¢ift girisli hacim tablosu diizenlemek amaciyla ¢ok ¢esitli hacim denklemi modelleri
gelistirilmistir. Bu modellerle ilgili ayrintili bilgiler CLUTTER et al. (1983); FIRAT (1973); KA-
LIPSIZ (1993); KRAMER-AKCA (1987); LOETCH et al. (1973); YAVUZ (1995) ve ZOHRER
(1980) gibi yazarlarin eserlerinde verilmistir. Kansik mescereler igerisinde gelisen Sancam agag-
lanna ait tek ve ¢ift girisli aga¢ hacim tablolan dizenlemek igin asagida verilen bazi denklemler
sinanmak Uzere segilmislerdir.

1- Vv=a+al d2 (Kopezky-Gehrhardt)
2- V=a0+al d+a2d2 (Hohenadl-Krenn)

3- Inv=ina+bind (Berkhout)

4- InV = a0+ al ind + a2/d (Brenac)

5- V=al d+a2d2 (Dissescu-Meyer)

6- V=a0+al d2+ a2 d2h + a3 h2+ a4 dh2 (Niislund)

7- V=a+ald+a2dh+a3d2+ a4 h+abdz2h (Spurr)

8- V=aO+al d+a2dh+a3d2+a4d2h (A.W. Meyer)

9- InV = ina + bind + cInh (Schumacher-Hall)
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10- InV = a0 + al inci+ a2 In2d+ a3 Inh + a4 In2h (Prodan)
11- V=a0 +ald2h (Spurr)
12- V=al d2h

13- V=a0+ald+a2 h+a3d2h

Denklemlerde yer alan V; aga¢ hacmini, d; agac capim, h; aga¢ boyunu, in; dogal logarit-
mayl, a0, al, a2....a4 ise hesaplanacak katsayilari géstermektedir.

Secilen bu modellere ait katsayilarin ve diger istatistiklerin hesaplanmasinda hazir bilgisayar
programlarindan yararlaniimistir. Yapilan degerlendirme sonunda elde edilen belirtme katsayisi
(R2), standart hata (SE) ve katsay1lara iliskin bilgileri Tablo 1’de yer almaktadir.

Tablo 1: Hacim Modellerine iliskin Katsayi ve istatistikler
Tabelle 1: Auswertungsergebnisse aus den Volumentafel Gleichungen

No. R2 SE a0 al a2 a3 a4 a5 DP*

1 0.9622 0.16062 0.139799 0.001143

2 0.9623 0.16109 0.10192 0.P03341 0.001201

3 0.9835 0.21297 -10.17248* 2.907572 1.022937
4 0.9837 0.21259 -9.632805 2.773695 2.330154

5 0.9809 0.16181 0.01139 0.001335

6 0.9810 0.11551  0.047323 0.000443 0.00001074 0.000095 0.0000169

7 0.9819 0.11316 0.179421 0.022797 0.001601 0.000663 0.015633 0.000001302

8 0.9815 0.11395 0.120190 0.015027 0.000939 0.000731 0.000006069

9 0.9963 0.10103 -9.776533*  1.835857 1.035891 1.005117
10 0.9967 0.09605 -9.089399 1.682963 0.018787 0.660595 0.078998
un 0.9789 0.12000 0.027727 0.0000346
12 0.9892 0.12113 0.0000352
13 0.9804 0.11669 0.067855 0.000138 0.006235 0.0000282

* Burada verilen aO katsay1si Ina seklindedir.
** Df = dizeltme katsayisi (Duzeltme katsayilari, yalnizca kullanilan denklemler igin verilmistir.)

Bu-denklemler iginden; belirtme katsayisi en yiksek, standart hatasi en disik, hacim egrisi-
nin bilinen trendine en uygun ve kullanim kolayli§i agisindan en pratik olan modeller, Sarigam
icin tek ve ¢ift girisli hacim modeli olarak segilmislerdir. 3,9 ve 11 numarali denklemler yukarida
aciklanan kriterlere gére, karsilastirmalarda kullaniimak Gzere segilmistir.

3.1 Tek Girisli Hacim Tablosunun Duzenlenmesi

Saricam icin tek girisli hacim modeli olarak 1-5 numaralar arasindaki modeller i¢cinden yu-
karida belirtilen kriterler dikkate alinarak InV = Ina + b:lInd (Berkhout) seklindeki .3 nolu denk-
lem secilmistir. Mescere igindeki tek agacglarin ¢apa gore hacimlanni verecek olan bu denklem,
hesaplamalarin logaritma yoluyla yapilmasindan kaynaklanan sistematik bir hatay! icermektedir.
Bu sistematik hatayi 6nlemek igin diizeltme katsayisi hesaplanmaktadir (BOCHMANN 1990). Bu
katsay! asagidaki formul yardimiyla hesaplanmis ve diger denklem katsayilari ile birlikte Tablo-
1’de verilmistir. Denklemde yer alan “e” dogal logaritma tabanini, “SE2” ise standart hatanin ka-
resini (=ortalama hata varyansi) ifade etmektedir.
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Df= e05*SE- Df_ eo.5*0.21297 _ 1.022937

Buraya kadar yapilan agiklamalarin 151§1 altinda tek agaclarin hacimlari asagidaki formilde
gosterildigi sekilde hesaplanmis ve bu degerler 10 cm.den baslayarak 50 cm.ye kadar olan ¢aplar
icin Tablo 2’de verilmistir. Hacimlar asagida verilen her iki hesaplama sekline gére de yapilabilir:

J_ v =e0,0-1725+2.9075*Ind)*1 022937
2- V = (0.0000382*d2-9075)* 1.022937

Tek girisli hacim tablosunun bu sekilde elde edilmesinden sonra, ¢ift girisli hacim tablosu-
nun hazirlanmasina iliskin bilgiler asagida aciklanmistir.

3.2 Cift Girisli Hacim Tablosunun Dizenlenmesi

Buyukdlz yoresi karisik mescerelerinde yer alan Sarigamlara ait ¢ift girisli hacim tablosu
dizenlemek amaciyla 6-13 numaralar arasindaki modellerden yararlaniimistir. Bu modellere ait
katsay1 ve istatistikler, ¢ift girisli hacim denklemini belirlemek lzere hesap islemleri yapilmistir.
Bu modellere ait regresyon analizi sonuclari daha 6nce, Tablo 1’de verilmistir. Katsayilari hesap-
lanan bu modellerden, daha sonraki karsilastirmalarda kullaniimak tzere InV = Ina+b*Ind+c*Inh
(Schumacher-Hall) seklindeki 9 numarali ve V = aO+ald2h (Spurr) seklindeki Il numarali model
secilmistir. Ancak, karsilastirma sonuclarina gére en iyi sonucu veren 9 nolu model, ¢ift girisli ha-
cim tablosunun hazirlanmasinda kullaniimistir.

Tablo 2: Sarigam igin Tek Girisli Hacim Tablosu
Tabelle 2: Waldkiefer Volumentafel mit d als einziger Einflussgrosse

CAP(d) HACIM (V) CAP(d) HACIM (V)

(cm) (m3) (cm) (m3)

10 0.03159 31 0.84747
11 0.04167 32 0.92942
12 0.05367 33 1.01641
13 0.06773 34 1.10857
14 0.08401 35 1.20605
15 0.10268 36 1.30899
16 0.12387 37 1.41754
17 0.14775 38 1.53182
18 0.17446 39 1.65199
19 0.20416 40 1.77819
20 0.23699 41 1.91055
21 0.27311 42 2.04921
22 0.31267 43 2.19431
23 0.35580 44 2.34599
24 0.40267 45 2.50440
25 0.45342 46 2.66966
26 0.50819 47 2.84193
27 0.56712 48 3.02132
28 0.63038 49 3.20799
29 0.69809 50 3.40207

30 0.77040



SARICAM HACIM TABLOSU 43

Mescere igindeki tek agaclarin gaplarina ve boylarina gére bacimlarini veren 9 numarah
denklem, hesaplamalarin logaritma yoluyla yapiimasindan kaynaklanan sistematik bir hatayi iger-
mektedir. Bu sistematik hatayi énlemek igin diizeltme katsayisi hesaplanmaktadir. Bu katsayI asa-
gidaki formal yardimiyla hesaplanmis ve diger katsayilar ile birlikte Tablo 1’in son siitununda ve-
rilmistir.

Df = eo.5*SF Df = e°-5*°.i0]03 = L005117

9 numaral modele giire tek agaclarin hacimlan asagida gosterildigi sekilde hesaplanmis ve
10 cm.den baslayarak 50 cm.ye kadar olan ¢aplar ve 10 m.den baslayarak 39 m.ye kadar olan
boylar icin Tablo-3’te verilmistir. Bu tabloda yer verilmeyen ¢ap ve boy degerlerine karsi gelen
hacim degerleri; 9 nolu denklem yardimiyla asagida gdsterilen her iki sekilde de oldugu gibi,
denklem katsaytlarinin modelde yerlerine konulmasiyla hesaplanabilir:

1- v = el-9 17765+1-8358*Ind+l 0359*Inh) * 1.005117
2- V =(0.0001033*d1-8358:-h10359)*1.005117

3.3 Diger Sarigam Hacim Tablolari ile Karsilastirma

Buyukdiz ydresi kansik ormanlarinda bulunan Sangamlar icin katsayilan tarafimizdan he-
saplanan hacim denklemlerinden iigii, tilkemizde daha 6nce SUN et al. (1977) ve ALEMDAG
(1967) tarafindan hazirlanmis olan hacim tablolan ile karsilastinlmistir. Karsilastirmalarda ¢ap,
boy ve hacimlara ait gercek degerleri belli olan 119 Sancam agaci, bes ayn denkleme g6re hacim-
landinlmis ve denklem yardimiyla bulunan hacim degerleri, gergcek hacim degerleriyle karsilasti-
rmistir. Gergek degerler ile modeller yardimiyla hesaplanan degerlere, ortalama fark (hata = yan
= bias), mutlak ortalama fark (kesin hata = salt yan = absolute bias), uygunluk gostergesi (fit in-
dex = 100*R2) ve t testi uygulanmistir (ALEMDAG 1962; ASAN 1984; CAO 1988; HUSCH
1963; KALIPSIZ 1993; SPURR 1952). Karsilastirmalara iliskin degerler Tablo 4 ’te verilmistir.

Tablonun incelenmesiyle; tarafimizdan hazirlanan 9 ve 3 numarali modeller karsilastirmada-
ki genel siralamada 1. ve 2. sirayi aldigi gorilecektir. Genel siralama, her modelin ortalama fark,
mutlak ortalama fark, uygunluk gdstergesi (100-R2), ve t katsayilari itibariyla aldiklan sira numa-
ralarinin toplanmasiyla elde edilmistir. Serbestlik derecesi 118 igin kritik t dederleri %95 icin tab-
lodan 1.981 olarak alinmistir. Bu karsilastirma sonucu 1. ve 2. olan hacim denklemleri, Sarigam
icin tek ve ¢ift girisli hacim tablolarinin hazirlanmasinda kullaniimistir. Bu karsilastirmalarda B-
yukduz yoresinden toplanan verilere dayanilarak hazirlanan denklemlerin; Tirkiye geneli icin ve
daha genis bir cap boy araliinda, ayni yaslh, tek kath mescerelerden alinan ¢ok sayidaki 6mek
agaclara dayali olarak diizenlenmis genel hacim denklemlerinden daha uygun olmasi beklenen bir
sonugtur. Bu uygunluk sadece Blyukduz ydéresi icin gecerlidir.

Tarafimizdan hazirlanan tek ve ¢ift girisli hacim tablosu, yalnizca 6rneklerin alindigi kansik
ormanlardaki Sancamlar icin kullanildiginda saghkli sonuclar verecektir. Bu ydre disindaki San-
camlarda kullanilirken bu hususa 6zellikle dikkat edilmelidir.
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Gap
O]

cm.
10

10
0.04247
0.05059
0.05935
0.06874
0.07876
0.08939
0.10064
0.11249
0.12493
0.13797
0.15159
0.16579
0.18057
0.19593
0.21185
0.22834
0.24538
0.26299
0.28114
0.29985
0.31911
0.33891
0.35925
0.38012
0.40154
0.42348
0.44596
0.46897
0.49250
0.51655
0.54113
0.56622
0.59183
0.61796
0.64460
0.67174
0.69940
0.72757
0.75624
0.78541
0.81509
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Tablo 3: Saricam igin Cift Girigli Hacim Tablosu
Tabelle 3: Waldkiefer Volumentafel mit d und h als Einflussgrisse

n

0.04687
0.05583
0.06551
0.07587
0.08693
0.09867
0.11108
0.12416
0.13789
0.15228
0.16732
0.18300
0.19931
0.21626
0.23383
0.25203
0.27085
0.29028
0.31032
0.33097
0.35222
0.37407
0.39652
0.41957
0.44320
0.46743
0.49224
0.51763
0.54360
0.57015
0.59728
0.62498
0.65325
0.68208
0.71148
0.74145
0.77198
0.80307
0.83471

0.86692
0.89967

12
0.05129
0.06110
0.07168
0.08303
0.09513
0.10798
0.12156
0.13587
0.15090
0.16665
0.18310
0.20026
0.21811
0.23666
0.25589
0.27580
0.29639
0.31766
0.33959
0.36219
0.38544
0.40936
0.43393
0.45914
0.48501
0.51152
0.53867
0.56645
0.59488
0.62393
0.65362
0.68393
0.71486
0.74642
0.77859
0.81139
0.84479
0.87882
0.91345
0.94869
0.98453

BOYLAR
13 14
0.05573  0.06017
0.06638 0.07168
0.07788  0.08410
0.09021  0.09741
0.10336  0.11160
0.11731  0.12667
0.13207  0.14260
0.14761  0.15939
0.16395 0.17703
0.18105 0.19550
0.19893  0.21480
0.21757  0.23493
0.23697  0.25588
0.25712  0.27763
0.27801  0.30019
0.29965 0.32356
0.32202 0.34771
0.34512  0.37266
0.36895  0.39839
0.39350  0.42489
0.41876  0.45218
0.44475  0.48023
0.47144  0.50906
0.49884  0.53864
0.52694  0.56898
0.55574  0.60008
0.58524  0.63193
0.61543  0.66453
0.64630 0.69787
0.67787 0.73196
0.71012  0.76678
0.74305 0.80234
0.77666  0.83863
0.81095 0.87565
0.84590  0.91340
0.88153  0.95187
0.91783  0.99106
0.95479  1.03097
0.99241  1.07160
1.03070  1.11294
1.06965  1.15499

15
0.06463
0.07699
0.09033
0.10462
0.11987
0.13606
0.15317
0.17120
0.19014
0.20998
0.23072
0.25234
0.27483
0.29820
0.32243
0.34753
0.37347
0.40026
0.42790
0.45637
0.48568
0.51581
0.54677
0.57855
0.61114
0.64454
0.67875
0.71376
0.74958
0.78619
0.82359
0.86178
0.90076
0.94053
0.98107
1.02239
1.06449
1.10735
1.15099
1.19540
1.24056

Baumhulien (m)

16

0.06910
0.08231
0.09657
0.11186
0.12816
0.14546
0.16376
0.18304
0.20329
0.22450
0.24667
0.26978
0.29384
0.31882
0.34473
0.37155
0.39929
0.42794
0.45749
0.48793
0.51926
0.55148
0.58457
0.61855
0.65339
0.68910
0.72568
0.76311
0.80140
0.84054
0.88053
0.92137
0.96304
1.00556
1.04890
1.09308
1.13809
1.18392
1.23057
1.27805
1.32634

17
0.07358
0.08765
0.10283
0.11911
0.13646
0.15489
0.17437
0.19490
0.21647
0.23905
0.26266
0.28727
0.31288
0.33948
0.36707
0.39564
0.42517
0.45568
0.48714
0.51955
0.55291
0.58722
0.62246
0.65864
0.69574
0.73377
0.77271
0.81257
0.85335
0.89502
0.93761
0.98109

1.02546
1.07073
1.11689
1.16393
1.21185
1.26065
1.31033
1.36088
1.41230

18
0.07807
0.09300
0.10910
0.12637
0.14478
0.16434
0.18501
0.20679
0.22967
0.25364
0.27868
0.30479
0.33197
0.36019
0.38946
0.41977
0.45111
0.48347
0.51685
0.55124
0.58664
0.62304
0.66043
0.69881
0.73818
0.77853
0.81985
0.86214
0.90540
0.94962
0.99480
1.04093
1.08801
1.13604

1.18501
1.23493
1.28577
1.33755
1.39026
1.44389
1.49845

19
0.08257
0.09835
0.11539
0.13365
0.15313
0.17381
0.19567
0.21870
0.24290
0.26825
0.29473
0.32235
0.35109
0.38094
0.41190
0.44395
0.47710
0.51132
0.54663
0.58300
0.62044
0.65893
0.69848
0.73907
0.78070
0.82337
0.86708
0.91181
0.95756
1.00432
1.05211
1.10090
1.15069
1.20149
1.25328
1.30607
1.35984
1.41460
1.47035
1.52707
158477
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(d)

10

12

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
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Tablo 3: Saricam igin ¢ift girisli hacim tablosu (Devami)
Tabelle 3: Waldkiefer Volumentafel mit d und h als Einflussgrésse (Fortsetsung)

20
0.08707
0.10372
0.12168
0.14095
0.16149
0.18329
0.20635
0.23064
0.25616
0.28288
0.31082
0.33994
0.37025
0.40173
0.43438
0.46818
0.50313
0.53923
0.57646
0.61481
0.65429
0.69489
0.73659
0.77940
0.82331
0.86831
0.91439
0.96156

1.00981
1.05913
1.10952
1.16097
1.21349
1.26705
1.32167
1.37734
1.43405
1.49180
1.55059
1.61041
1.67126

21
0.09158
0.10910
0.12799
0.14825
0.16986
0.19279
0.21704
0.24259
0.26943
0.29755
0.32693
0.35756
0.38944
0.42256
0.45689
0.49245
0.52921
0.56718
0.60634
0.64669
0.68821
0.73091
0.77478
0.81981
0.86599
0.91332
0.96180

1.01141
1.06216
1.11404
1.16704
1.22116
1.27639
1.33274
1.39019
1.44874
150839
1.56914
1.63097
1.69389
1.75789

22
0.09611
0.11448
0.13431
0.15557
0.17824
0.20231
0.22776
0.25457
0.28274
0.31224
0.34307
0.37522
0.40867
0.44342
0.47945
0.51676
0.55534
0.59518
0.63628
0.67861
0.72219
0.76700
0.81303
0.86028
0.90874
0.95841
1.00928
1.06135
1.11460
1.16904
1.22466
1.28145
1.33941
1.39854
1.45882
1.52027
1.58286
1.64661
1.71149
1.77752
1.84468

BOYLAR Baumhohen (m)

23
0.10064
0.11988
0.14064
0.16290
0.18664
0.21185
0.23849
0.26657
0.29606
0.32695
0.35924
0.39290
0.42793
0.46431
0.50204
054111
0.58151
0.62323
0.66626
0.71059
0.75622
0.80314
0.85134
0.90082
0.95157
1.00358
1.05684
1.11136
1.16712
1.22413
1.28237
1.34183
1.40253
1.46444
152757
1.59191
1.65745
1.72420
1.79215
1.86128
1.93161

24
0.10517
012528
0.14698
0.17025
0.19506
0.22139
0.24924
0.27858
0.30940
0.34169
0.37543
0.41061
0.44722
0.48524
0.52467
056550
0.60772
0.65132
0.69629
0.74262
0.79031
0.83934
0.88972
0.94142
0.99446
1.04881
1.10448
116145
1.21973
1.27930
1.34017
1.40232
1.46575
1.53045
1.59642
1.66366
1.73216
1.80192
1.87292
1.94518
2.01868

25
0.10971
0.13069
0.15333
0.17760
0.20348
0.23096
0.26001
0.29062
0.32277
0.35645
0.39165
0.42834
0.46653
0.50620
0.54734
0.58993
0.63397
0.67945
0.72637
0.77470
0.82445
0.87560
0.92815
0.98209
1.03741
1.09411
1.15219
1.21162
1.27242
1.33456
1.39806
1.46289
1.52906
1.59656
1.66538
1.73552
1.80698
1.87975
1.95382
2.02920
2.10587

26
0.11426
0.13611
0.15969
0.18496
0.21192
0.24053
0.27079
0.30267
0.33615
0.37123
0.40789
0.44611
0.48588
0.52719
0.57003
0.61439
0.66026
0.70763
0.75648
0.80682
0.85863
0.91190
0.96663
1.02281
1.08043
1.13948
1.19996
1.26186
1.32518
1.38990
1.45603
1.52355
1.59246
1.66276
1.73443
1.80749
1.88191
1.95769
2.03484
2.11334
2.19319

27
0.11882
0.14154
0.16605
0.19234
0.22037
0.25012
0.28159
0.31473
0.34956
0.38603
0.42415
0.46389
0.50525
0.54821
0.59276
0.63889
0.68659
0.73584
0.78665
0.83899
0.89286
0.94826
1.00517
1.06359
1.12351
1.18491
1.24780
1.31217
1.37801
1.44532
1.51408
1.58429
1.65595
1.72905
1.80359
1.87955
1.95694
2.03575
2.11597
2.19760
2.28063

28
0.12338
0.14697
0.17243
0.19972
0.22883
0.25973
0.29240
0.32682
0.36298
0.40085
0.44043
0.48170
0.52465
0.56926
0.61552
0.66342
0.71294
0.76409
0.81685
0.87120
0.92714
0.98467
1.04376
1.10442
1.16664
1.23040
1.29571
1.36255
1.43092
1.50080
1.57221
1.64511
1.71953
1.79543
1.87283
1.95171
2.03207
2.11390
2.19720
2.28197
2.36819

45

29
0.12795
0.15241
0.17881
0.20712
0.23730
0.26934
0.30322
0.33892
0.37641
0.41569
0.45674
0.49953
0.54407
0.59033
0.63830
0.68798
0.73934
0.79238
0.84709
0.90345
0.96147
1.02112
1.08240
1.14531
1.20983
1.27595
1.34368
1.41299
1.48389
1.55636
1.63041
1.70602
1.78318
1.86190
1.94216
2.02396
2.10730
2.19216
2.27854
2.36645
2.45586
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Tablo 3: Sangam igin ¢ift girisli hacim tablosu (Devami)
Tabelle 3: VValdkiefer Volumentafel mit d und h als Einflussgrésse (Fortsetsung)

30
0.13252
0.15786
0.18520
0.21452
0.24578
0.27897
0.31406
0.35103
0.38987
0.43055
0.47306
0.51739
0.56352
0.61143
0.66112
0.71257
0.76576
0.82070
0.87736
0.93574
0.99583
1.05762
1.12109
1.18625
1.25307
1.32156
1.39170
1.46350
1.53693
1.6fi99
1.68868
1.76699
1.84692
1.92845
2.01158
2.09630
2.18262
2.27051
2.35998
2.45103
2.54364

31
0.13710
0.16332
0.19160
0.22193
0.25427
0.28861
0.3249i
0.36316
0.40334
0.44542
0.48941
0.53526
0.58299
0.63255
0.68396
0.73718
0.79222
0.84905
0.90768
0.96807

1.03024
1.09416
1.15983
122723
1.29636
1.36722
1.43979
1.51406
1.59003
1.66769
1.74703
1.82804
1.91073
1.99508
2.08108
2.16873
2.25803
2.34896
2.44152
2.53571
2.63152

32
0.14168
0.16878
0.19801
0.22935
0.26277
0.29826
0.33577
0.37530
0.41682
0.46032
0.50577
0.55316
0.60248
0.65370
0.70683
0.76183
0.81871
0.87744
0.93802
1.00044
1.06468
1.13074
1.19860
1.26826
1.33971
1.41293
1.48793
1.56468
1.64319
1.72345
1.80544
1.88917
1.97462
2.06178
2.15066
2.24124
2.33352
2.42750
2.52316
2.62050
2.71951

BOYLAR Baumhulien

33
0.14627
0.17424
0.20442
0.23678
0.27129
0.30792
0.34665
0.38746
0.43032
0.47523
0.52215
0.57108
0.62199
0.67488
0.72972
0.78651
0.84523
0.90586
0.96841

1.03285
1.09917
1.16737
1.23743
1.30934
1.38310
1.45870
1.53612
1.61536
1.69641
1.77927
1.86392
1.95036
2.03857
2.12856
2.22032
2.31384
2.40911
2.50612
2.60488
2.70537
2.80759

34
0.15087
0.17971
0.21084
0.24422
0.27981
031759
0.35754
0.39963
0.44384
0.49015
053855
0.58901
0.64153
0.69607
0.75264
0.81121
0.87177
0.93431
0.99882
1.06529
1.13369
1.20403
1.27629
1.35047
1.42654
1.50451
1.58437
1.66610
1.74970
1.83515
1.92246
2.01161
2.10260
2.19542
2.29006
2.38651
2.48477
2.58484
2.68669
2.79034
2.89577

35
0.15547
0.18519
0.21727
0.25166
0.28834
0.32727
0.36843
0.41181
0.45737
0.50509
0.55497
0.60697
0.66108
0.71729
0.77558
0.83594
0.89835
0.96280

1.02927
1.09776
1.16825
1.24073
1.31520
1.39163
1.47003
1.55038
1.63266
1.71689
1.80303
1.89109
1.98106
2.07293
2.16669
2.26234
2.35986
2.45926
2.56052
2.66363
2.76859
2.87540
2.98405

(m)

36
0.16007
0.19068
0.22370
0.25911
0.29687
0.33696
0.37934
0.42400
0.47091
0.52005
0.57140
0.62494
0.68066
0.73853
0.79855
0.86069
0.92495
0.99131

1.05975
1.13027
1.20284
1.27747
1.35414
1.43284
1.51356
1.59629
1.68101
1.76773
1.85642
1.94709
2.03973
2.13432
2.23086
2.32933
2.42975
2.53208
2.63634
2.74251
2.85058
2.96055
3.07241i

37
0.16468
0.19617
0.23014
0.26657
0.30542
0.34666
0.39027
0.43621
0.48447
0.53502
0.58785
0.64293
0.70026
0.75980
0.82154
0.88547
0.95158
1.01985
1.09026
1.16281
1.23747
1.31425
1.39313
1.47409
1.55713
1.64224
1.72941
1.81862
1.90987
2.00315
2.09845
2.19576
2.29508
2.39639
2.49970
2.60498
2.71224
2.82146
2.93264
3.04578
3.16086

38
0.16929
0.20166
0.23659
0.27404
0.31398
0.35637
0.40120
0.44843
0.49804
0.55001
0.60432
0.66094
0.71987
0.78108
0.84455
0.91028
0.97823

1.04841
1.12080
1.19538
127214
1.35106
1.43215
1.51538
1.60075
1.68824
1.77785
1.86956
1.96337
2.05926
2.15723
2.25727
2.35937
2.46352
2.56971
2.67795
2.78821
2.90049
3.01479
3.13110
3.24940

39

0.17391
0.20716
0.24304
0.28151
0.32254
0.36609
0.41214
0.46066
0.51162
0.56501
0.62080
0.67897
0.73950
0.80238
0.86759
0.93510
1.00491
1.07701
1.15137
1.22798
1.30683
1.38791
147121
1.55671
1.64441
1.73429
1.82634
1.92055
2.01691
2.11542
2.21606
2.31883
2.42371
2.53071
2.63980
2.75098
2.86425
2.97960
3.09701
3.21649
333802
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Tablo 4: Hacim tablolarinin karsilastiriimasi
Tabelle 4: Vergleich der Massentafeln

Mutlak

Ortalama Ort. Uygunluk t Genel
Model Fark Sira Fark Sira  Gostergesi Sira  Katsayisi  Sira  Siralama
Mod.9 0.47 1 7.66 1 98.01 1 -1.07 4 u v
Mod.3 2.23 2 16.12 2 91.53 5 0.71 2 2(11)
Mod. 11 27.29 5 32.16 5 97.89 2 -0.08 1 3(13)
Alemdag 19.35 4 25.18 4 97.86 3 -1.04 3 4(14)
Sun 18.34 3 24.65 3 97.67 4 -2.01 5 5(15)

4. SONUG VE ONERILER

Buyukdiz yoresi Sancam-Gdéknar-Kaym karisik ormanlarinda bulunan Saricamlar igin ha-
cim tablosu diizenlemek uzere 53 adet gévde analizinden elde edilen 119 adet veri kullaniimistir.
Bu analizler sonucu tek agaclarin gercek ¢cap, boy ve hacim degerleri belirlenmis ve gévde hacim
tablolarinin diizenlenmesinde kullaniimistir. Hacim tablolarinin diizenlenmesi igin ¢ok cesitli mo-
deller arasindan; tek girisli hacim tablosu igin,

V = (0.0000382*d2-9075)* 1.022937

seklindeki hacim denklemi, ¢ift girisli hacim tablosu igin ise,

V = (0.0001033*d!.8358*h 1-0359)* | 00517

seklindeki hacim denklemi elde edilmistir. Hazirlanan tek ve ¢ift girisli hacim tablolarinin bu ydre
ormanlari i¢in kullanilabilirligi denenmis ve bu ydre igin genel hacim tablolarindan daha iyi so-
nuclar verecegi istatistiki olarak kanitlanmistir.

Bu calismayla Buyukdiiz yoresi Saricam-Gdknar-Kayin karisik ormanlarinda bulunan Sari-
camlar igin tek ve ¢ift girisli gévde hacim tablolari diizenlenmistir. Bu tablolar ydrede yapilacak
hasilat calismalari, orman envanteri ve silvikiltirel ¢alismalar sirasinda yardimci araglar olarak
glvenle kullanilabilir.
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MASSENTAFEL FUR WALDKIEFER IN DEN
WALDKIEFERN-TANNEN-BUCHEN
MISCHBESTANDEN IM VERSUCHSWALD BUYUKDUZ

Y. Dog. Dr. Adil GALISKAN
Y. Dog. Dr. Ahmet YESIL

Abstract

Diese Arbeit wurde in den Kiefern-Tannen-Buchen Mischbestanden im
versuchswald Buyiikdiz durchgefiihrt. Das Ziel der Arbeit ist Uberprifiing
der gewalte 13 Volumen-Model in diesen Bestanden um Massentafel fur
W aldkiefer nach BHD und Baumhohe zu herstellen. Nach der besten geeigne-
ten Gleichung von diesen Modelle wurden Massentafel geordnet.

ZUSAMMENFASSUNG

Waldkiefer ist eine der wichtigsten Waldbaumarten der Tiirkei und es wurde von verschiede-
nen Forschem fur diese Art regionale und allgemeine Massentafeln entwickelt. Sie wurden aber
mit den nur aus den reinen, gleichartigen und einschichtigen Bestanden gesamelten Daten aufges-
tellt und auch fir die Waldkiefernmischbestanden verwendet. In den mischbestanden jedoch
Waldkiefer bildet vollholzigere Stamme und in Zusammenhang damit hat sie héhere Formzahl.

Versuchswald Biyiukdiz befindet sich im Nordvvest-Schvvarzenmeergebiet und besteht
meistens aus Mischbestande von Tanne, Buche, Waldkiefer, Schwarzkiefer und Eiche. In den 18
aus Waldkiefer-Tannen-Buchen Mischbestanden gewiihlten probefliichen wurden insgesamt 53
Probestamme geschlagen und stammeanalyse durchgefiihrt.

Um Massentafel zu herstellen vvurden die folgende 13 Modelle ausgesviihlt:

1- V=a0+ald2 (Kopezky-Gehrhardt)
2- V=aO+al d+a2 d2 (Hohenadl-Krenn)

3- InV=Ina+bind (Berkhout)

4- InV = a0+ al Ind + a2/d (Brenac)

5- V=ald +a2d2 (Dissescu-Meyer)
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6- V=a0+ald2+ a2d2h+ a3 h2+ a4 dh2 (Naslund)

7- V=a0+al d+a2dh+a3d2+ a4 h+a5dz2h (Spurr)

8- V=a0+ald+ a2dh+a3d2+ a4 d2h (A.W. Meyer)

9- InV =Ina + bind + cInh (Schumacher-Hall)
10- InV = a0 + il ind + a2 In2d + a3 inh + a4 In2h (Prodan)

11- V=a0+ald2h (Spurr)

12- Vv =al d2h
13- V=a0+ald+a2h+a3d2h

vvobei V=der Inhalt,

d = der Brusthohendurchmesser,
h = die hohe des Baumes,

In = natirliches Logaritmus,
a0, al....a4 = Regressionskoeffizienten sind.

Um den Massentafel aufzustellen nach BHD wurde 3., nach BHD-Baumhdohe 9. Modeli be-
nutzt. Dann wurde mit durch diesen Modelle hergestellten Massentafeln die vorher hergestellte
Massentafeln fiir Waldkiefer vergleichen. Diese Tafeln kiinnen fiir den ertragskundlichen Zweck,
bei den Waldinventur und fir die waldbauliche Ziele vervvendet \verden.
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