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ABSTRACT

This paper discusses the applicability of two simulation models for a ten year planning period in order to predict
changing forest conditions, Two simulation models therefore were developed and applied to 3,844 ha of a national
forest in Kangwondo province, which is managed by Joongbu Forest District Headquaters. Growth functions of
three species were derived and used to predict the residual timber volume over time. Twq alternative cutting
schedules caused 10-14% difference in the residual timber volume in the end of ten year planning period. This

suggests the important of correct decision-makings of forest managers in forest management planning.
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Table 1. Volume(m?®) and Area(ha) distribution for each species and age classes

. Volume o Age Class
pecies (Area) % I 11 1l v Vv VI
Larch 10143 3.8 10143
(Larix leptolepis) (126) (3) (2) (124)
Korean pine 781 0.3 60 721
"Pinus koraiensis) (56) (2) {(15) (17) (24)
Hardwood 254630 95.9 26380 123559 75357 29334
1 Quercus) (3662) (95) (422) (1833) (1041) (366)
Sum 265554 0 60 37244 123559 75357 29334
(3844) (17) (a7 (570) (1833} 1041) (366)
% 100 0 0 14 47 28 11
(100) (0) (0) {15) 48) (27) (107

Table 2. Volume(m?®) and Area(ha) distribuition for each species and age classes without reserved forest of

nature
Volume Age Class
S ] 0, —
pecies (Area) % I II Im v v v
Larch 9279 8 9279
(Larix leptolepis) (112) 6) (112)
Korean pine 60 0 60
(Pinus koratensis) (29 :2) (12} (a7
Hardwood 112870 92 10443 73771 19677 8796
(Quercus) 1756} (92) (233) (1080) (311; (132}
Sum 122209 60 19722 73771 19677 8796
(1897 (12) (17) (345) (1080) (311 (1323
% 100 0 1 16 60 16 7
| oo | 0 (18) (57) (16) @
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Table 3, Volume(m?®) and Area(ha) distribution for each species and age classes in reserved forest of nature

Species Volume o Age Class
{Area) . ) 1 11 ju v \% VI
Larch 864 0.6 r\ 864
t Larix leptolepis) (14) ) (2) (12)
Korean pine 721 0.5 721
i Pinus koraiensts) (27 1) (3) (24)
Hardwood 141760 98.9 15937 49785 55680 20358
"Quercus) (1906) 198} {189) (753) (7300 234)
Sum 143345 0 0 17522 49785 55680 20358
(1947} (5) (0) (225) (753) (730) (234)
% 100 0 0 12 35 39 14
1100) (0) ()] (11 (39) (38) (12)
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Fig. 1. Flow chart of steps in the use of simulation
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Fig. 2. Flow chart for Simulation model
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Table 4., Growth functions for each species

Species

l

Growth function (Y :m® Age: year, Volume @ m?)

Larch

(Larix leptolepis)
Korean pine
{Pinus koraiensis)
Hardwood
(Quercus)

Y=0.7287—16.3011 % (1/Age) —0.0255 % Volume

Y =1.1076~-25.6157 x (1/Age) —0.0576 x Volume

Y=-0.

3512-~12.1850 % (1/Age) —0.0269 X Volume

Simulation Model 1
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Table 5. Changing conditions of stand volume by harvesting of total amount of cut at the ith year with simulation
model 1(65 subcompartments)

year 1 2 3 4 5 6 7 8 9 10
m?/year
1 251704 259649 267353 274825 282071 289099 295915 302526 308939 315160
2 - 259060 266804 274314 281595 288657 295505 302147 308589 314837
3 - - 266192 273742 281062 288160 295042 301716 308189 314467
4 - - - 273108 280468 287605 294524 301234 307739 314048
5 - - - - 279813 286991 293950 300696 307237 313580
6 - - - - - 286315 293316 300102 306681 313059
7 - - - - - - 292620 299449 306068 312485
8 - - - - - - - 298735 305397 311855
9 - - - - - - - 304665 311166
10 - - - - - - - - - 310417
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Table 6. Changing conditions of stand volume by harvesting of total amount of cut at the ith vear with simulation
model 1{14 subcompartments)

year | 1 2 3 4 5 6 7 8 9 10
m?*/year
1 104995 109670 114210 118618 122898 127054 131090 125010 138816 142513
2 — 109094 113660 118094 122398 126577 130636 134576 138403 142119
3 - - 113074 117534 121864 126068 130149 134112 137960 141697
4 — — - 116936 121294 123523 129630 336161 137487 141245
3 - — - - 120686 124944 120976 133088 136988 140763
6 - — - — — 124327 128487 132525 136445 140250
7 ~ — - — - - 127861 131927 135873 139704
8 - - - - - - - 131293 135267 139004
9 - — - - - - - 134496 138509
10 - - - - - - - - - 137853
2ol 4 Mz 107h4 fsgel el Simulationdl ol Bi¥erkrel 4% 94| R 2700l Bl
ool EEptiR-S ol Allxbhd ol el FHE of fkER=l T vhelz] 108 Sob Al abal fk4ro] )
g2 fkipste Jelxl 10d Fob AR AdA A dEEHS YT e
fiEe thaol 7hd & FHES HoFi gl
cl Simulation Model 2
Table 6& Kesffitce 2 jEis 2227 b Agelold 29 20] 4 AMEEI BN 10
o 2470 ABEE A3 ALREREEMS (4170 /LR WoFaeb old BREEE Rkl i BHEY 10%4

of hgedt fifel o WEKINS 2oiFAL 9l AAEEA 2ol @ elde] kR0l AR of
t}. Table 204 2wl KIAGH#IKE Al wikE WMol Rejaict olobe w2 HA ik
HEdEthorel ¥ FHMEE 122,209m° ol o] M4y of 7 BB AL glow HiE 8o
ofl A FHEItEER R 21, 438me] A A=} 17 =}k AL e A4S Es U9y steln B
Fio] Table 69 1al ol Hgoll ek et

104,995m* ofch. o Zo] 10137+ zhehed 142,513m? Table 7o) 4 Mtk (4170 AHE) o] a9l
o] ¥c}t. Table 6 4] Table 5o 4] Ag vyl T2 EES BRMCE HoAch A1x dxe
zp wpabzbRl 2 KRR S 9l o 124,280m* & z7] dxol & EEE 122, 209m>e g

A0 Eol = 137, 858mP e 2 vehdn Qledl e EHEKIRE 21, 438m°e] 10%o] s vlal i

122, 209m*2} th4rol 10 7F A ES T 103F Wd 5o 2,143.8m] g El 1 137 £ K3 koERS
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Table 7. Changing conditions of stand volume by harvesting of 109 of total amount of cut every year to the end
of planning period with simulation model 2 (41 subcompartments)

vear 1 2 3 4 5 6 7 8 9 10
m?/vear
1 124289 - - - - - - - - -
2 - 128388 - - - - - - - -
3 - = 132368 = - - - - - -
4 = - - 136231 - - - - - -
5 - - - - 139981 - - - - -
6 - - - - - 143621 - - - -
7 — - — — - - 147156 - - -
8 — — — - - - - 151317 - -
9 - - - - - - - - 153918 -

[
|
|
|

- - - - - 157153
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Table 8. Changing conditions of stand volume in reserved forest of nature without harvesting (24 subcompart-

ments)

year 1 2 3 4 6 7 8 9 10
stand m®/year

vol-

ume | 146709 149979 153144 156208 139173 162045 164825 167516 170123 172647
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