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Maximum Stem Number and Mortality Model for Even—-Aged
Pinus Densiflora Stand in Kangwon-Province, Korea'
Woo-Kyun Lee?, Jeong-Ho Seo’ and Sang-Won Bae’
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ABSTRACT

Sterba’s theory that stem number maintaining maximum basal area per ha is maximum stem
number of a stand, had been applied to data from 103 temporary plots in even-aged Pinus
densiflora stands in Kangwon province, Korea and a maximum stem number and mortality model
was prepared.

DBH growth model which estimates dbh with the independent variables of stem number per ha
and dominant height shows the good statistical performance, and explains well differences in dbh
growth that would be caused by stem number per ha and dominant height. Basal area model

derived from dbh growth model also explains well differences in basal area according to stem
number per ha and dominant height.
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The maximum stem number curve, which is derived from stem number per ha at maximum
basal area for dominant height and dbh, represents well the upper range of stem number per ha
observed. And maximum stand density index derived from the maximum stem number model for
dbh could be used for the index of maximum potential density of a stand.

The maximum stem number model and maximum stand density index in this study were not
based on stand data with maximum density but based on the temporary data from stands with
various density. This maximum stem number model can be applied to the estimation of mortality

and maximum potential volume,

Key words : Sterba’s theory, maximum basal avea, maximum stem nwmber, maximum stand

density index, Pinus densiflora
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& AAEA @ g FHadsE Jehg
o A E = 8 228 2AME 2ge] &
Role ¥& ozfo] FubElc), walx] 379
FejQArt 2Rty Aol =g JdF
olgh WEg 2771 g &l 2418 2w
E 44% Ay, 97%347% hawd JE2
A8 FolA = zE7) AU EE ehex)
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Table 1. General description of stand data measured in 103 sample plot,

Variables Mean Minimum  Maximum  Std. Dev. C.V.
Age (year) 37 18 87 14.7 39.8
Dbh (cm) 18.4 9.1 5.5 8.5 46.2
Mean height (m) 14.7 7.1 29.9 4.4 30.1
Dominant height (m) 15.9 8.4 31.0 4.6 29.2
No. of stem per ha (N/ha) 2083 260 6000 1156.3 55.5
Basal area per ha (m’/ha) 40.0 22.2 91.1 11.6 29.1
Volume per ha (m’/ha) 283.9 104.4 932.5 132.5 46.7
Std. Dev. : Standard deviation, C.V. : Coefficient of variation
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dbh = 1 -
a; B+1
ay h(, N + bQ h,, (20)

< el U b
1. Reineke2| 2IRESTDH

1) F22 A A 4S5

Al logE #Hstel Aoz AFF F, o
§ SAS? REG Z2AHE o] &3l datadl
FA12] A} o =163,349.648, B =-1.6114702
2 FAHAHR). 4" Aee fYFE
0.0001°04 =% 23 Aez Adsgled, &
Ao ARASFE 0.802 B ZA E& Helgio},

7l ZAxAFRE Bev fv Y89 dE
ErHAE-E Jeled, F5EEWARE 3}
+54E) 549 A Er) oo, e FuF
AN B JERFE A 5 UrHGadow
9} Franz, 1989). &, 459 H&He] wu 4
AHogd JAMEY o2 Zojtd, Gadowel Franz
(1989 ojsld, ojzidt A-$ Ak zhy-gslr
B FuAAe) P4FAe A 79 s
. g}, =g, Al e AldAbeleld FA2]4]
A & ole g e £5¢ ovlsle Ao
24 Assmann(1959)3} Schmidt(1973)ell )&}
dE9 8 2EEAAT 9 Hrz BeE 5
stz ¥HGadows}t Franz, 1989).

Reinekedl 93l 22 #FaAle B +F,
d¥, A9 Sl fANe] -1.6058 epdrin
o}, zzke] B e oy £Felv) gl
AME ektel Aeolzl e Ao WAL
(Gadow®} Franz, 1989). & d-oll4 A% 7l
= 2u)Fel gAleE -1.6114724 Reineke2] 4

A% -1.6052ch ok B AL vhehdel,

2) FAELR dE dZ R

SN EL7E A g A, oA 8
7t FuA7e] AoAeEn i e 22,0278
FAs9ch, FA" ASe] felsds FuyA
& A9ysE e A9 =HErERE 0.0001
A B fod Aew dtsEdel, FAAle A
A= 0.722 vy G dHolglen, F43
o FeAE FRAAE AudieR e AR
o} A4 el ole) B2 EAH A
ol FaAAE AWHsE 3d xt d e
gg-g Hig wiA A 4 2} Reineke(1933)
o] AFARNA 2 5 U, F, FuAH -9
EELHE o] 4EH ARSI -QJERS
Agch A7 dgg v] wo| wiAAY
siehs g A EE Aol

2. Sterba®l BRETHAFAEDE

£ 32 FaAAFA LA T 22008 FAHA
T+ 4 FARAAE Jeik, AR t-F
A A A(DNA = FH4AR Fo5Fe] vl
A gyt B3], :4AS 48 4% HYeF
o] 0.332.2 wi$ A e o) e §o
FEANM = FAAR 0olete AL 717t
Al Zated g9 Wl $ASeRt dER
g - FuARJA Arigle F3E £ il
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A 24" B(-1,6114DE A1l Adsle] p
Aol a,/-0.61147-% WHEE st ASE 2HE
A, FAASL FoleFo] 25 (0.00012 =%
ol BB - FaAAfqAd o FAEe
of wk& o]zt gl Ao vebgr),

Table 2. Parameter estimates and related regression statistics for the stem number models,

Model

Parameter estimate

. _ 2
(logarithmic form) a B log - SEE log - R
N=a dbk* 163,498.648 -1.611470
(InN= Ina+ 8 Indbh) 0.0001) (0.0001) 0.05224 0.89
N=a hf 430,654.748 -2.026899
(InN=Ina+ 8 Ink,) (0.0001) (0.0001 0.13544 0.72

log -SEE : standard error of estimate in linear regression of logarithmic form
log - R* : coefficient of determination in linear regression of logarithmic form
N: stem number per ha, dbh: diameter at breast height, #%, : dominant height

a, B : Coefficients, In : exponential log.
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a2y 12 $AEFZ A AddFeIA
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AY HAJFRFFAL 25 & dSEF

o] AE Avz ke, #59 2955 A
i SASsaER 228 & e HAWASE
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AL 2] HAAYEEFE A el
# 4 sleh, A0 2AT HAYFE57t
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AlarspA R, 1 FaFest wel, A5 Fn
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stem no. per ha (N/ha)

0 5

Fig. 1. Stem number per ha and maximum stem
number curves over dominant height.

Table 3. Parameter estimates and related regression statistics for the dbh-growth models.

Parameter estimate

Model no. SEE R?
ay a) bo bl
7 0.0000019960 0.653424005 1.688386640 —1.389883090 1.9687 0.95
(0.3342) (0.0607) (0.0495) {0.0001) ) )
20 0.0000009240 0.911054030 2.281415639 —1.489940684 L9711 0.95
(0.0001) (0.0001) (0.0001 (calculated)
SEE : standard error of estimate, R’ : coefficient of determination
Table 4. Coefficients for maximum stem number model.
Index Max. stem number Max. SDI
Variable dominant height( #,) diameter at breast height ( dbh) SDI . =
" b - e
Coefficient 72% b —a a = —2%(2%) b B = Z—i—l %(50110) b
Equation 7 845,885.0902 —2.043307095 141,366.1813 —1.470128754 1,245.069870
Equation 20 2,469,064.5440 —2.400994714 213,892.7029 ~1.611470000 1,195.246781
Function (& (b= a) Nowy=a- dbh * by -1
Nowe =22} 1" (e, 10) 1) 2(08) " (eq.18)
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I gl Aelr},

da rlo

w x "o o rememiomn
D ho128m7Em{4mn
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Fig. 2. Basal area curves over stem number per
ha for various strata of dominant height,
according to equation (8).

e SAEFelEt slviale dERSY wd
HollA wWolE Holwm girl, FHLF Y TR
F7F 2 el A% o, oleE .57 i)
= 7H stellde Add dERLE, F 34}
(mortality)= Lol s d&o] ofvyzt o
Ao ooyt "M 2 s AL 5 9
th(Sterba®}Monserud, 1993). &, |24 o2 3
Al dxo 3 43 3 (continuous proc-
ess)2 2 FAEA N AAZE 23R Yok A
olt}, olF Eol 7lAkEZo] ¢t £& dHd 7|4
Ao} F& drc} 3t o wol WAE 4 gl
= Aolr},

ZE PAEFIFANE dERS7E 27

el FAAE A FrlEE A Belw glrh,

AZFaFe] FFAE @ skl B

oo Feb9E A Zotsicr)l Ao
Aol 2 Foll= oA Fadte FAE BTz
etz HdFaddade 2D 9
8 FAs 2 FAAde BASHEH, FA4
< o] HAFudHAAA] JEEF atE W
A9 F7tAE & dehiFRn ok, olFRE
PEESE FIHHAR o o4 F7HEA de
ot o] HellAe A WA Ha A3 Ao
EEF(H10)9} 2o B FHebdA(A11)e]
FAHe AHelch.

2¥ 3ell= FAH STz o Ho 9 H: F
IAAFANE BEAES ¢ Jehdigicr, 4
(IRl o8 FA= = HaFaAHE AR EL
o} 2ol wi g A Fuddae]l 9 oo F
DAL Avlse, #&A9 HdrE A
UL & ek A6l od FA=EE 2
FAAL AAE BA o TS
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Fig. 3. Maximum and minimum dbh curve over
dominant height.
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Fig. 4. Density effect curves for various strata of
dominant height, maximum stem number
curve, and fitted curve with observed dbh
data over stem number per ha.
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Fig. §. Density effect lines for various strata of
dominant height, maximum stem number
line, and fitted line with observed dbh
data over stem number. per ha, in
logarithmic scale.
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