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The Estimation of Stand Biomass and Net Carbon Removals
Using Dynamic Stand Growth Model'

Jeong-Ho Seo’, Yeong-Mo Son’, Kyeong-Hak Lee’, Woo-K Lee’
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ABSTRACT

This study presents a method how to estimate the change of stand volume, the stand biomass and
the carbon removals, using dynamic stand growth model according to whether the practices for
forest management are implemented or not. As a result, it shows that the rate of stand change was

significantly high if the practices were implemented. Consequently, the change of carbon removals
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was also high.

The carbon removals at the stand where the practices were not implemented, was estimated about

0.27tC/ha. And the carbon removals at the stand where the practices were implemented, was estimated
166.02tC/ha (thinning from above) and 163.75tC/ha (thinning from below). It is confirmed that the

thinning activities has a great influence on the change of carbon removals and there was little

difference of the carbon removals between thinning types.

From this result, it is proved that forest management like thinning activities is prerequisite condition

to improve the carbon removals of stand.

keywords : biomass, carbon removal, forest management, dynamic stand growth model, thinning

A APe NPARYSF % mEHA
N ATLRHE fEse edtas Fae
7

o
I

}‘r‘i

)

.

a1}

o o

_8‘ (¢]

>

o]

:{.n; o fo Iy lo
o e
2o g =

!
By
i)
2

2 53 Adol =3R4
F EAe o]27171A] whg- ot
dolete 1 Z ot ol uhe}
D7etA ¥ slg

AR Aol whE &A=t
F3S flstd 7 8ol ol 8Hn
(vield table)& #2)ubde] n3 " dF9 F
EAA 2 d(static stand growth model)o]th(o]
o+ 9], 1999; o] -7t 1996; Vanclay, 1994). ©]
g FAALEAFED LS kg A S AA
3 At o] ¥slEs &8 4 U] "ol
g0l ¥ EAAE 23 Ut A, 4

wgge) ARES G471 Asted o

e
do > ¢ odr rlo i ol

o2
ol
o
. 2
(o}
rlo ol
=2

o=
2

e
o

>,
o

30 ¢
rr

dor o

4 &
& Ho 02 K ol

51

oy

]

J

s
r

,,
(gl o hu

o
O

ARl e Aol WaE dad £ e 5
2 QB A ?E}E'.@(dynamic- stand growth model)
& w9 Fasith
JNE FlEel PEE YUE 2147
IEAREAE ol galo] 2
Aeiol W e ARnstee
s} i

NS
Ll'ierhr_un

ol rg J{N‘
 Hor
[+

(-N
e 1
u}

o
rE

2
I

A =2 (biomass)

Cp
£ "

ol

N r% 5.

N

Eﬁ )

> P

. off alo
ofi
fljo
i}
I
2,

ok

o 2

MU O o v o
o
p'l«‘

rr )

o rx
__Orll‘
8

2
)
A
L
>
lo,
@ 3
b
ok
kN
=2
=)

o
tljo
L)
ol
o
R

1
Ay

1L A7 9334

2 AN e 718 I E AYF-S
o2 758 FHAAZRLE o8t &
T W3 s d &t

QHATE =7 126°27'~126°107, E9) 36°26°
~36°37" Atolo] HiSHIE Algdded X5t U
on, F5o] Zo|7} ¥ 33km, 49| L& 6km
olz A A9 Hole 11,346haol GIHeh(<HHA
+ 1990). tHE = Alofg] o] FAHE(3lE 109m)
< A Qstnes hE-E &L 60m v|vke] FFA
A2 AEE o] T2 o Aol w43
g Aeolt}. 4ol AA|dte WAL UHEE

b =



FREECI U A] 24(2)8%. 20054 127 39

Table 1. General description of stand data measured in 96 plots

Variables Mean Min. Max. Std. Dev C.V.

age(year) 43.81 11 95 2499 0.57

dbh(cm) 19.24 2.8 37.2 9.34 0.49

"mean height(m) 12.75 3.5 23.5 436 0.34
dominant height(m) 13.71 39 246 4.54 0.33

No. of stem per ha(N/ha) 2128.64 175 7999 1842.60 0.87

basal area per ha(m’/ha) 37.73 3.65 162.44 2321 0.62

site index 9.21 3.65 14.78 177 0.19

volume per ha(m’/ha) 0.26 0.002 0.93 0.26 1.01

Std. Dev : Standard deviation, C.V. : Coefficient of variation.

Aol oF 47%2] 5,300ha A w0 2k =
VA (Pinus densiflora)o] thHE-S A
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Table 2. Applied dynamic stand growth model

ot

T AvzaElel o3zl go|tKTable 1).

£} 2001; Jeong-Ho
448 JdEAGRd

Model

Equation

Quadratic mean DBH after thinnig

dgv=dgg - 1.1035 - A**® . NGO

Mean tree height after thinning

hgv= hgg - 1.0793 - AV . NG~

Stem number per ha

N=139759.8297 - dgg ~®%

Maximum stem number per ha

N ooy -249575.2361 - dgg ~ 534

Quadratic mean DBH growth

dgg=62.7280 . SIO.2677 . AI0.0IZ? .e ~4.,3969 - NO-OWT 4 ~0-365

Growth of dominant tree height

ho: 19.6226 . (1 —e —0.03%1 'A) 1.2289

Mean tree height

hgg=0.85873 - ho

Volume

_ _ =9.6757 1.9974 0.8211
v,=e dgg hgg

dgv : DBH after thinning, dgg ' DBH before thinning, A : stand age, NG - NG index,
hgv : stand mean height after thinning, hgg ' stand mean height before thinning, N . stem number per ha,

Numax - maximum stem number per ha, SI ' site index, AI :@ aspect index, ho ' dominant tree height,

Ve - stand voulme per ha.
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where;

Nr > removed stem number per ha,

Nt :total stem number per ha(before thinning),

BAr : removed basal area per ha,

BAt : toral basal area per ha(before thinning),

rN  the portion of the removed stem number of
the total stem number,

rBA : the portion of the removed basal area of
the total basal area.
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Table 3. Process of conversion to calculate total carbon removal caused by the forest management

Item Forest management

No management

Total forest exchange

Vt=Vb-Va+Vp

Vi=Vb-Va

Biomass

B=0.388" - 1.735** - Wt

B=0.388* - 1.735** - 1t

Total carbon removal

Cr=B-0.5***

Cr=B - 0.5***

Vt total forest exchange(volume exchange), Vb : volume before the management,

Va : volume after the management, Vp : produced volume by management within management horizon,

B : biomass, Cr : total carbon removals(unit : tC, ton of carbon),

=

. . 3 -y o
! stem density (ton/m’), ** : biomass conversion index,

*** . carbon conversion index.
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Table 4. Sample plot data for simulation of forest management
Item Data Item Data
Stand type Pinus densiflora pure stand | Basal area per ha 53.01m’/ha
Stand age 20 years Volume per ha 285.77m’/ha
Stem number per ha 3,000/ha Area of sample plot lha
mean DBH 15cm Thinning interval every 5 year
Dominant tree height 12m Management horizon 40 years
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Table 5. The exchange of stand development without forest management

DBH Mean height | Basal area Volume Number of | Volume of
Age N/ha (cm) (m) (n/ha) (/ha) dead tl:ee dead tree
(mortality) (m’fha)
20 | 3,000 15.00 10.30 53.01 285.77%
25 2,672 15.76 12.23 52.14 323.53 328 31.22
30 2,436 16.68 13.86 53.23 365.94 236 28.55
35 2,237 17.57 15.23 54.26 402.89 199 29.88
40 2,066 18.45 16.37 55.22 435.11 171 30.77
45 1,920 19.30 17.32 56.14 463.25 146 30.74
50 1,793 20.12 18.11 57.00 487.87 127 30.64
55 1,681 20.93 18.77 57.83 509.48 112 30.46
60 1,583 21.71 19.31 58.61 528.52% 98 29.70
Total 1,417 241.96"

« Change of volume : ®—®=242.75m“/ha®

« Total products of volume : @=-241.96m’fha
« Total change of volume : @+@=0.79m’fha®
+ Biomass : 0.388 - 1.735 - (5=0.53ton/ha®

« Carbon removal : @ - 0.5=0.27tC/ha®

» Annual carbon removal : (7)/40=0.0066tC/ha/year
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Table 6. The exchange of stand development with thinning from above(NG=0.8)

DBH | Mean height | Basal area Volume "I'hmm.ng Product
Age N/ha 2 3 intensity 3
(cm) (m) (m®/ha) (m’/ha) @N) {m’/ha)
20 3,000 15 10.3 53.01 285.77
25 2,672 15.76 12.23 52.14 323.53 -31.22*
25 2,138 15.72 12.22 39.11 257.3 0.2 66.23
30 2,138 17.69 13.86 52.51 360.93
30 1,710 17.61 13.84 39.38 286.03 0.2 74.90
35 1,710 19.48 15.23 50.95 378.28
35 1,368 19.37 152 38.22 298.88 0.2 79.40
40 1,368 21.16 16.37 48.09 378.77
40 1,094 21.02 16.33 36.07 298.49 02 80.28
45 1,094 22.73 C17.32 44.41 366.35
45 876 22.57 17.27 33.31 288.05 02 78.30
50 876 24.22 18.11 40.32 344.93
50 700 24.02 18.04 30.24 270.65 0.2 74.28
55 700 25.62 18.77 36.1 317.88
55 560 25.39 18.69 27.07 248.96 0.2 68.92
60 560 26.94 19.31 31.95 287.93
Total 491.09

« Change of volume : 287.93-285.77=2.16m’/ha

- Total products of volume : 491.O9m3/ha (Products-Mortality)

« Total change of volume : 493.25m’/ha
+ Biomass : 0.388 - 1.735 - 493.25=332.05ton/ha
= Carbon removal : 332.05 - 0.5=166.02ton/ha

- Annual carbon removal : 166.02/40=4.15ton/ha/year

* : Mortality.
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Table 7. The exchange of stand development with thinning from below(NG=1.2)

DBH |Mean height| Basal area Volume Thmm.ng Product
Age N/ha PR N intensity 3

(cm) (m) (m"/ha) (m’/ha) (m’/ha)

(1N)
20 3,000 15.00 10.30 53.01 285.77 02
25 2,672 15.76 12.23 52.14 32353 0.2 -31.22*
25 2,138 16.10 12.34 43.45 271.83 02 51.70
30 2,138 18.03 13.86 54.56 374.98 02
30 1,710 18.38 13.97 45.46 313.95 0.2 61.03
35 1,710 20.18 15.23 54.70 406.03 0.2
35 1,368 20.55 15.34 45.58 338.93 0.2 67.10
40 1,368 22.24 16.37 53.13 418.44 02
40 1,094 22.62 16.48 44.28 348.38 0.2 70.06
45 1,094 24.21 17.32 50.37 415.45 02
45 876 24.61 17.43 41.98 345.09 0.2 70.36
50 876 26.10 18.11 46.85 400.71 0.2
50 700 26.51 18.21 39.04 332.17 0.2 68.54
55 700 27.93 18.77 42.90 -377.73 02
55 560 28.34 18.86 35.75 312.53 02 65.20
60 560 29.69 19.31 38.79 349.50
Total 422.77

« Change of volume : 349.50-285.77=63.73m’/ha
- Total products of volume : 42277m’fha (Sum of products-Mortality)

- Total change of volume : 486.50m’/ha

- Biomass : 0.388 - 1.735 - 486.50=327.50ton/ha

» Carbon removal : 327.50 - 0.5=163.75ton/ha

- Annual carbon removal : 163.75/40=4.09ton/ha/year

* : Mortality.
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Figure 1. Difference on periodical change of residual volume(a) and periodical change of total volume(b)
by forest management type with reference to “without management.”
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