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ABSTRACT

This study aims to evaluate the effect of shortened final cutting age by estimating future CO, absorption in each
different scenarios based on each final cutting ages before and after shortening. We used 5" Forest Type Map and
Forest Yield Table to obtain information to estimate CO, absorption of forest. We also designed a simulated future
scenarios from 2010 to 2100 which repeats cutting and reforestation according to respected each final cutting ages.
As the result, number of cuttings and total amount of CO, absorption of forest were increased with shortened final
ages. Total cutting times increased up to 2 in both minimum and maximum amount for Quescus spp. and Larix
kaempferi. Maximum number of cutting of Pinus densiflora and minimum number of Pinus koraiensis increased by
1. Total CO, absorption increased 12% for Quercus spp. which had the largest number of increase in cutting times,
while total CO, absorption of Pinus koraiensis only increased by 1%. The result could be used to evaluate the changes
in forest management plans and policies and then develop optimal final age for efficient sustainable forest mana-

gement plans.
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Fig. 1. Study area with forest type distribution.
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Yield table Forest type map
(2012) (2012)
|
Forest volume
growth P
Age-class and areas Distribution map
‘ of each species analysis (GIS)

CO, absorption (tCO,) =

AVXDXBEFx(1+R)xCFx44/12

CF = Carbon faction (tC/tdm)

AV = volume growth (m’*/ha) Future changes & Elglet-.senes
D = Basic wood density (tdm/m’) of age-class and s (1(1}}(;;1 map
BEF = Biomass expansion factor areas based on

R = Root-shot ratio final cutting age

\

Future CO, absorption of
each species in each
age-classes

Future CO, absorption and
cutting times distribution
map (GIS)

Fig. 2. Flow chart for assessing effect of shortened final cutting age on future CO;, absorption of forest.
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Table 1. Changes on final cutting age of each species

. Original final Shortened final
Species . .
cutting age cutting age
Pinus densiflora 50 40
Pinus koraiensis 60 50
Larix kaempferi 40 30
Quercus spp. 50 25(30)

2.2.2 ME O|LMEEA E4T AFE WY

4917155} ©H(The United Nations Framework Conven-
tion on Climate Change; UNFCCC)of|A+= =7} TH9]Q] 24
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Table 2. Periodic annual increment of each tree species
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Period Species f(ljllftrjenrjgfilg;? (gflfgwiinilefsi;?l) Pinus koraiensis Larix kaempferi Quercus spp.
0~10 24.9 34.7 17.2 40.5 37.70
11~20 25.0 55.9 53.9 60.2 47.60
21~30 62.3 55.8 543 50.9 53.35
31~40 343 49.4 46.6 40.2 47.65
41~50 17.7 41.5 394 - 42.85
51~60 - - 339 - -

Source: ‘Table of tree volume/mass and yield table’.
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Table 3. Emission/absorption factors for each tree species

. Biomass expansion
Tree species

Root-shot ratio

Basic wood density (D) Carbon fraction (CF)

factor (BEF) R) (tdm/m®) (tC/tdm)
Pinus densiflora (Gangwon region) 1.48 1+0.26 0.42 0.5
Pinus densiflora (Central region) 1.41 1+0.25 0.47 0.5
Pinus koraiensis 1.74 14+0.28 0.41 0.5
Larix kaempferi 1.34 14+0.29 0.45 0.5
Quercus spp. 1.51 1+0.36 0.68 0.5

Source: ‘National GHG Emission Factors in Agriculture, LULUCF,

9= A Fdf 33jolA WYY B & Hd 43717] Eolv=
Aog FAESITE 24 WA Sl 1304 232 S
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7} o] Fo| A AL AL 2] FRA AL FAHeE 33
O] A7} o]FolA|= o] Hixsh= Zlow EAEIct
(Fig. 3). W73 ©= Folli= A=l AA A 35]9] Haf7} o]
FolA= ol Skt & WA St 43)= SR
o] A FTkste] A7, ZUES RS SRAY

o LSk Ao® e

U] e, BE RolA T 23]9] A7} o] Fof
O, 17 s Folle A A HollA A S5 STtk
O] o) A S5t F 332 SolulthFig. 4). 3t
o] 49, A A QollA] 18] T 23]%H HASlT &
23]2 solylth HYAE2] A, thi-2e] dellA day sl
7} 3304 43] 2 solyith R At WE O
Aoz B Ao EAslart & 28]lo, 7|8 o=
ol 9] oA HAslgTt F 432 SofRth

o] sl G4 ol tlols W o

o

(]

Table 4. Minimum and maximum cutting times for each
species in each scenarios

Before shortening After shortening

Species
Minimum Maximum Minimum Maximum
Pinus densiflora 2 2 3
Pinus koraiensis 1 2 2
Larix kaempferi 2 3 3 4
Quercus spp. 2 3 4

and Waste Sector’. GIR, 2014
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Fig. 4. Total cutting times for each species in each scenarios.
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Table 5. Total CO, absorption and increment for 1 ha in each scenarios (tCOy/ha)
Pinus densiflora (Central region) Pinus densiflora (Gangwon region) Pinus koraiensis
;?agsz Befor.e Aﬂer. Increment Befor.e After‘ Increment Befor.e After.
shortening  shortening shortening  shortening shortening  shortening
1 460.7 482.7 22 631.5 642.3 11 669.5 678.7 9
I 460.6 539.4 79 601.1 642.3 41 645.3 617.4 —28
I 403.9 496.8 93 601.2 633.1 32 611.3 616.7 5
v 446.5 482.6 36 6104 612.0 2 562.0 629.5 67
\Y% 471.6 482.6 11 621.7 612.0 —10 586.2 641.6 55
VI - - - - - - 620.3 641.6 21
Age Larix kaempferi Quercus spp.
class  Before shortening After shortening Increment Before shortening  After shortening Increment
I 628.0 643.7 16 927.0 1,050.6 124
I 614.9 643.7 29 882.1 1,050.6 168
I 599.6 643.7 44 907.5 1,050.6 143
v 600.1 643.7 44 934.5 1,050.6 116
\% - - - 949.1 1,050.6 101

01530 60 90 120
O —

Kilometers

CO, absorption
per hectare (tCO,/ha)

. High : 1100

= Low 1400

(a) Before shortening of final cutting age

Y
Cot

01530 60 90 120
O — w—— Kilometers

CO, absorption
per hectare (tCO,/ha)

. High : 1100

M Low 1400

(b) After shortening of final cutting age

Fig. 5. Total CO;, absorption for 1 ha in each scenario (tCOy/ha).
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Fig. 6. Total CO, absorption for 1 ha for each species in each scenarios (tCOz/ha).
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Table 6. Total area, CO, absorption, increment and rate of increase and their averages by 1 ha per year of each

species
Species Total area (ha) Before shortening After shortening Increment Rate of
P (tCO, per hal/yr) (tCO») (tCO») (tCO») increase (%)
1,389,915 660,631,942 703,302,443 42,670,501
Pinus densiflora 6.5
ha/yr 5.281 5.622 0.341
232,022 143,539,236 145,058,072 1,518,836
Pinus koraiensis 1.1
ha/yr 6.874 6.947 0.073
460,548 277,273,485 296,464,117 19,190,632
Larix kaempferi 6.9
ha/yr 6.689 7.315 0.463
1,502,534 1,409,163,151 1,578,501,642 169,338,491
Quercus spp. 12.0
ha/yr 10.421 11.673 1.252
N 79 5 3 2] 43704 Sofd HASIe} o] le
W o], 27] AEAo] Folst B} 27] FRE AT 0
° B3] vjiel Ao mopH). why, 71 Ae 57188
Ehul she] 79 2o @A) 38471 1 o olbA] oL
A =g 7|9 E3E B Fol Bls] o13ds] dof WYY =
of Ik AA WA E T Aow EAE.

01530 60 90 120
O Kilometers

CO, absorption changes
per hectare (tCO,/ha)

High : 168

Low : -28

Fig. 7. Changes in CO, absorption per ha.
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ngm Oﬂ~o} u+~ gelll 2ot azxw_, =E
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Fig 8. Changes in CO, absorption per ha for each species.
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