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Abstract: This paper aimed to suggest decision-making method for forest management planning using integer
programming. Thus, the study examined 85 stands consisting of Korean pine, Japanese larch and oak stands-all
of which were at the most suitable time for tending, selection thinning, commercial thinning and final cutting-
in the experimental forest of Kangwon National University. The forest management model comprised one
objective function, maximizing harvest volume in each stand according to tree species and the kinds of
practices, and seven constraints: frequency and stands of practices, minimum and maximum yields, even yields,
maximum production, and decision-making varialbes. Besides, the entire period intended by the study was 10
years, divided into 5 management periods. In conclusion, the forest management planning model using integer
programming proved that among 85 stands, forest practices were conducted over 68 stands (202.8 ha), producing
the total harveted volume of 20,000m’, while the rest was reserved. This case study could help make decisions
on whether and when the forest practices and harvests could be done in a specific condition.

Key words : decision-making, forest management planning, integer programming, harvest volume, management periods

M B

Felvet ARG APAN WP, A 2FEE
2 AT A AGe) AP, wFY RIS ey,
AT AT B ALY o8 Fow A A
o W2 ol -8 AL ALHFHAL A, 2006). 21
299 B3Ik AU F AN Fejet FelHel B
2ol Q= v RouTiE AGelde AN 2 A
g0 A slolof s, A28 A8 e] FxE S

*Corresponding author
E-mail: kimlakel@hanmail net

729

g A= o] Fa

Aol gloiA AHEA(2005)

66.6%7} MI~MVAFLZ2 T4

76.4 m*/hal 2 A&
o)

nr
o

A% AR R RE
, Johnson¥} Scheurman
et dlo] Model 17} Model T

» ol
" ?moﬁmﬁ



730 EEMEEE A 95 A 6 T (2006)

fru
-4
Sh
i)
2
ok
=
X
b
>,
©
NI
DO Odb
o2
-y
i)
iy
T
>,
ey
olo

o
dob (ool BN M
[ e <

(1984y2- AArgS so2et YAy g, 5
(1984)e AA 22t shlpil S H) 2 ghe A9

92 pusigom, 451087 Seleh A
g

MUSYCREHE £ of-g-sto] =4+, dnk 223 324 o]
et AwEl ZIg "ol AdA) el nxs a8 i
Aletal YA R e SATFIAE sk A
T 924 (1993), B4 Ad(1999)2
o] JAANAY Baa oA k7 ge flE) 419
AEE &85k vt Sl

58] Hx)<3A & (timber harvest schedule)g H3}7]
AT WREL HGYER Rl uhe} SR
(goal programming), &2 7l €/ (dynamic programming),
A=A & (integer programming) 52| o1& 7H4] 7|HE
A8 7 vk AFAGHL W] Aeof R FA4)
oEd F2 o] gl on, Htdl= HAlpge] F1k
A FAg 215 Wt ® A= Qlrh o] gt G
o] A& tigt 5 A ET Nelsonz} Brodie
TxA AR A4A B

il

I o

o off

e

=l A%
2 A-831%.91, Hof §(1999)& A itellr] o5&
A el g7k mp AT o] sk, Alan(1999) =4
I

T f F0AY Akxdg sl dsh=rl, Johndt

Joyce(1992)y= AHANEN A Q) FAE A str] $Is)A] oF
AFEF BA ] Jadig Al FAo] A HS
ALtk Ryt e Y3l $552000)0]
A2 gk 2, EANGE 58 WA fsiA A2
Aoz A JEoIA Tl WAlZF dofufs AL A
shab=t] AFAgY-g 485k 9l

B AFlM = A S o] g8t YEAG A o
8 9ok Fakd, M, 7Y F Ao AEAd S
2 vt A& AEAGAGES ] e 9t
ARHE EFstaA) s

MeHgRYef 15

1. AR EYSE

AT = s XA} S Afolel] {3
sty B4 A5 ozl 5 WAL oF 3,061hac|t]
(28 ). A5H2 1964 A 12| FEALE BT o]
= &), 62171200003 ~20090)F HA o] A& Sl 2
o AHAATSE F 3370 duk, 377480 11,5210

asy
CJesean

1,2,3

05

uryry gz

NENE g s ko A

yurz

0 05 Kilometers

0 0.6 Kilometers

& Haailo g 7Aoo St vk A5
T RES ] S5 B, Aelst



731

W 50
@@&%m_s. Mo%m% i
< — o
e @Ur_l‘_.a il — o <
i X0 o T ~F s N
%WT © o ° mLﬁm m,ﬁ T X =~
q ! < 3l
4 al £ % f xS uNT
! i ™~ —_
= B R < o AR
ETMaHT < ,1/‘o|Zu_ﬁAﬂ£ 1l
e T T g W o < o] o B il
SE ¢ ° K . s B W NN WY
o7 58 o B s = L kR T oo oy
& = ﬁav i > > > L o B oo 4t N X = o Uk
I o No Tof N il Lﬂ%ﬂ%.ﬁ Eﬂﬂ w
M| &4 = w7 R E N s NI Moo
EW et ' oo — = —_ O#EAE fk DT
o 4 Y x g N g op 7T I ®
Loz < < Cerza B oo E N
= STE = FELPE R IR
el zLoo Sy NES Ll_.uamenn Jlmao fkﬁo
~ = o~ ‘%m&ro,hf Zk Z.x Lm_._l I 0t7 AZTAT . ﬂw -
s b B ) Al S N s ,m,xffxﬂ BB >R
_ ms S U_U o],mM Zz = o 1 = _ ﬂeﬂuﬂ G o_u mra w o 0 o mb
z T M,nﬁaﬁ;or e Sy = G %ﬂ%]@% 2 ERE G
o = ™ oo X L5 v VI S sl am k| 2 XK w2
qi TRk . 2= & X & o AT LTy 4z el W
AL RS o AR e s Z PNRS o < 5 4 mtqlma ST o i P
© ot Z W NE < S o 8 g R G
| oA SENPNES ~+ A PR ol ﬂwﬂ Mo IS ol > o M- g o N
- ~ - X = (g Eis Wk o2 = o
] < Al Zz_k %;%_ninwr? - Ju,71h o W o
- o T F S s )ﬁ,xﬂ%mqwr.viﬁﬂ oy K
e %Eur}%uf,ur 1%%2522@2 M W oo B e
TESS S ﬁi_,&ﬂﬂﬂ.%ﬂ " %ﬂ_iﬂm N g N R
~H = ]_ i~ AL =
mﬁ - Eguﬂ,oamumﬂwxﬂor e w T A;omoé%m@ﬁ N
4 nﬂogwﬂt,_o:au‘ MOS%MME*OWLEMH Bl &% T 5
N AL = gt <O s Mo B %;oxoﬁrgoro T B T wnkf
Rl S aﬁrﬁw Ao T Hmemxmul_se_eov - o
. 4 Q ,Emﬂ7o]T,xL W Euf&e 5 4503/0 T =
K T @ﬁﬂ]ﬂ‘m ‘OPO@ 1 mﬁﬂmo%o_ oR 17J ZT \qum.u_%o_om%lm o y o =
%0 o oL X b LHLAJL ﬂr.%ﬂ, s o = d ESauo
== o) A ZT % iy { GRS oA &m 1 = © @ S OE s ! S
i e ¥ o K e 1A9aT o oxio ol
K= — 00 Ho § mwo Mo ME = < :i Ta Lf ) 5 = 8 5o of J| o) ﬁ' Ho o AJm i r 0
al FS ERCRshps H@réﬂ%a,ﬁ_w ﬁﬂﬂdENﬂ%%yﬁ,ﬁ@m@wﬁﬁ ﬁ%ﬁmhv gy
= °\s 5 T =y 9 T X ‘1§mo1GOHVH44: 3 o )
= = o)) {n = g o n o = 7 in |) =0 €+ 2
3 ﬁozmﬁ_%?%uﬂk q.@%wﬂogﬁoﬁ%ax%%@i of ol ® 5 =
o ML Q%@mijin wwuaﬁmeiwo%m;o?w TRE = -
il = : 3 0 o o} 2 N RS == on WP tLo= - W = ol
3 ey T2 =g ﬁoao_qfﬂ%% = Mﬂo_EgWuoo:Wow%aé% %L% - 4
S sl B ok 2y & S o Moo o o & 1 2" & o B iy g B B o T o
< T ok ok o —_ i I~ s ;. _Lﬁ.‘oo,]}r X
Ko %mﬁ%%%wqg ) oﬁﬂnthuﬁxLxh%gbw_%uwwri%7wfﬂ o T
<+ %o 7 oy X > 4y T ola1%wmw%V1N%L71¢ISLEio 1l X
< o I T o X o <0 gl <O Y - o
- —~ - <o - Hr V\ﬂrﬂlli =< M N QH\W]RH7 ~ dﬂﬂH@Mﬂwﬂ L.LE Mo o o}
_ ¢ £y o= ﬂ%ﬂi%@ﬂ»7 3T %u%ﬂx%w}AcﬂlqﬂLaPovgﬂx gl = o
H &@Hmrﬁ &% o %wrﬂﬂgv m_%wmlmeﬂ,/.mé_face,mnmamo%717¢01z A_.ao%_
e _govﬂwm_%mi,mw Eﬂﬁxmﬂ_tlﬂm%&ﬂ%@%ﬂ%%%ﬂ%% ﬂﬁa
—_ g _e b= ]1!5111213_] 11|1A 2 o
A_f;oﬁa,o%ﬂu mowmmﬂuAumm(@uEmo@oio_amw%m R o o on o) 2
oo A 7o]%250xonnut17gx X Lﬁo_ﬁonoxﬁfrm,lt E@N
iz .AuTut, n_tu7mu o@ﬂ%kﬁfﬂ]hoﬂ X B EU
2 urwuﬂjﬁmﬁ@aﬁ] S 7%%1%§ﬂ W
ofﬂuf‘zWmﬁATdﬂ,Lumﬁmemeo7ﬂ1o ..,_/ﬂ@mm;
ﬁz@%@azwg%Qum%a$ 5 E o
%ﬂ%iﬂ7§@Aﬁ% s
o»maanﬂaﬁgqlm Hmmo;o
_ Urmﬂvﬂ;o .Ar._myruonﬂ0
WK dlo .ALu&u
o o_a&o

2

-

5}

P

6]'%3‘ E]‘. —7—/16] )



2 A

20,000m’

)

A

) A

R

L

EERREEER R

IREAEEEE A 95 7 A 6 T (2006)
71& A

oA Alho] o]

=
&

1

9
il

(1) A g R =7l
Aol opet, 57) &7
2hA] of 2] W] Al

732

= W R Ru <
oo o o
oE N N %8
F oz W g Mo H <ok
NN 9 o e 31
@r%mOm_ W 75 <
do B X0 Tl
ﬁﬁ‘MEOL ﬁ.ﬂﬂ ~
Y = . ~
o Ao o w1l o H o
mao.41 I q:ﬂm% o s
s T A N o
ﬁﬂEJll D__A S =~
S = w2 &
RO ML B omT N
- % 4 M =T L N
T Prm® N E®BE = »
B P B R ;& s
.u mu AT Oﬁ 0 < — o k5 K
T ™ A
G RS ) i am
H/l < R \OI#I E_E H m; = M.Mu. i Mnnmwﬂm o _k_ NS
o o) rLN; 53 HT = Sl il (g 1}* HMZ,&ZI;@ ] h H
— = = el 0] all .
Mm S o Mm T ﬂ < R M_ sLNEl o T “
X X0 ~— 0 =
=
Bl
9 SPEITEIEEINEIE 7EguiTize 3rr D il B
03 o ~ X =y oON T I~ "W o ~+~ o L R
< F oSl N o wS b mh e LweWe BT ur g R
~ ol i S _ o T qm oo RO g T M 3
i P F A Sy ML TRE ST T IWE s ! N
1 ﬂﬁ d_ﬂ ~ — \7b 3m ~ QE W_XI Ot \‘MIH EL Uk EE HT O# :.L _.E ﬂ WIH O?_ el R N MT ma <
S RNy St W TR ool w2 a3 Z) o o il
) PATPREE e L2t ® PN ET T m o = 3 o ~E
o I = =N I Sl ol N TS Sl SR F = N o |
=z = ML‘HOJ@.FE,:viEHﬁHmﬂ R I . — o TX of -
< mewﬂ,_]mamﬁru o] G oMo = & X g = X o QF 7#6 o m
— o X SR G X B oo B do T e ™ A =
L pTdu TR icwalms BE kTl d s B o=
N o - o g P =& S Sy X o o K=oy o o = 0
— falig T E e E S Odd T ou gl XX N { B X i
T perpziswAliceddy pRrIsgLa g o o
A A Il i oo [T T R o o U ofp | T
. L i =3 A~ S~ — . = — . o -
ﬂ,urmeA%?%%mﬂaﬁ%M%%%@W@%W@ﬁ:&xoﬂLwﬂﬂ,@ﬁ_faﬁ B2 8
W oN o eﬁ T oy Xy AR PR E T LS B OY P =y w o
o o W o T g T s iy Ao N oo o ome X b LAl TR ST r
%Qwﬁiﬁw_&JQﬁﬂ@@@%nﬁm%mWﬂ]iﬂ%rmﬂﬂ%%wﬁ@n@h& e =
! o ol = T T — 5 A fi il — L — < Py
— (LR o <o X S o o R — 8
IS S P Lt s FEOE E S S E A 1
FE LA e B E IR e s BRI ER B R e EE oW
T oGP Egihm i e E e g Pl o By g PE g WA 1) F
Fog@rzeEles TOW e TEg g e W N @l W
< o W L o A B e oap oy G o B o TN TS oE E ) o GRS B

17
9.2

19

4,000
41.2

4,000
39.0

4,000
12.9

4,000

22

4,000
00.6

85

20,000
212.0

A A A 2 (m®)
A A (ha)

=
%]T':T




733

|

=

=l

2. NgA|

£ ¥l

=
o

717} 66.6ha=4] Th

RL

=]

92 1

TN WU He®w W E o™ TN PR oW E @rﬁﬂiﬂ@ T g Y %o r
ﬂ_AIMﬂm_wMH 31_,mo77L Wiaudﬂowﬂ _bﬂwﬂfﬂAﬂﬂXﬂ% Wlﬂqmﬂrm Nlﬂrﬂﬂuﬂulﬂlor
T wm g < mﬁoo W o Al < x X o) X <. < de KO I ® = e TS T K=
Co S & £ o - & Sy N aer N o HB o3 T X ST wr
ok oo ) QA ° m op FF = ol Wy B o e WO o ~ — & ol & Loar @ L X
eI S e = R 2 AT S wr o zm M- ~ X mﬂmafosﬁmﬂ wdld, S m
e g s ez .omctgb @I T TESEE s FL SR
> oL e o X = < 3 N - —_— X ~
gk ok W%W%&w%%%ﬂﬂ%@ TEp o ® L mgm:tmm@ﬂ%
.~ —_ = = o o — — o O X 9 e
WO g m@@.ﬂ%%%@%%%ﬁwgy sHozTha H2TTwZgy
FgaEg AXGaPTER _LFEI T eaml® =% Pron oo = oo N
1 < — &5 = 2 O o o= o m N X
SEot CTREISRL g7 acERsRTEiil CUERSZ .
SWg oy FgmEaon o5t Ef8 g 8% S ® LD - S R
Mo N 2 uR xpluﬁLArHﬁxo%ZWﬁﬂoﬂiﬂlWM%Luﬁuwﬁﬂ Ko T H TG
o) . o - > — 30K 0 - [ 0 0 o ™ o - =
B R Ewrgrmmfz,ﬂmw N m T R oy w2 HT N g
= o v X S o F wo Komh W O o= op g PR o I o ol = N % o=
S — '~ ]o»uT@ X = o= = g ™ X 2R o m AT X o) A= = o 03
~ Ko M_zurl,ﬂno_mxr%oUM_71anmmeHa;o - T o NN B R
oy T BOR TS RITR =P Lan ITTELEE TR
lﬂhwﬂﬂ A;MHeMlo_L‘z,ﬁozoﬁuWann,ﬂEoJueﬂuzTWwwlmmwﬂmahuﬂr,aqﬂaﬂﬁ%dm%@
I . —_ — 5 . % ! —_—
Re@haf i,y Roo & B o g e &ﬂ%ﬁiﬁwanwofwog
5 < W oL 4 Lol oo oo B m U 8 A o g gy B2 o e S B2
S R B B ORI R A ol R U S L . SR I
HWOmAl‘LJHL \Iﬂxﬂﬂﬂ_/oﬁﬂﬂj.oo,71_|E1_._|_l‘m_ﬂm1_l7ufo_~|LﬂA'|Lo m]qh] o] &
=< ‘u@er m o 1o TJ;AZX].T;AL.#X],LIO_/ b X‘.JLIOO_A ZAXMﬂﬁE =
Foflwapnad [V @@ TR N eE T ELE Ty M des Uawow g
Heoawr NFed PR NY e W s BT od g TR F ook G
oo N R =z ﬁo o
K — % il = o — — —
ZANCHE- S =e|TH\TRIRRIEIFR|ITE|RZIEI2IE|EIE|1E|R|8E|E|EER|R]
julang &S Er m:._ — | <t — < || — o o~ <t —
%H%ﬂﬁﬂhm%@fﬂ T
mwl_/ﬂwm‘m%:io#,_ Baolen|lmalox|lvloo|—moloo|—|—|lejala|lajaajvne~|lol—— |~ o
ol N Ol SN S |S SN | Q= =SSOSO SO F|N|N|S|F | F || S| D <
T W E o &= &= woe R - == e
X 5 <
ﬂﬁm_@ﬁ%%fm
T &N W v
‘AALE\.m_I‘E!ﬂZﬂEoﬂI IWHlﬂx_?)l26822]11222912252452332115
&Etgo__nno ™ __Isl i
= 4Lho‘_to:__wu <
SR ome < W o o 3
uiﬁaﬂﬂﬂﬁﬁﬁ X | wmuk | o | o | 5 o n| w| | 5 AR -
nrEsew w5 B £ i W 3 mam ol | o W A | o g E| of &
T i~ w_.ra ol mo <ol b N | Rk R | R R NN e N R R N | M- M| N R R e S
X 0 oo i —_ —_ — —
o B IR " " © "
- ﬂ_OI HT ~ = 17_.L Eo \.% Tl N el X il »ﬁ o X o) .ﬁ
BXEL@E R N | | | | e | oA B | (R4 |
Vo g TN E e R omif R T w | o T e T ot e Rt Bl - e T |
X2 ou nF %ﬁ PR mo R AT R KA | e WA e | =4 e = ir
N/ Mo = T
]UHMHZTEJLAﬂH P N oy — — — — —
TEZRATED alee R N N TN o

CEREEEUE PERIEERES

o] Aol A

1,245
271
4,000
20,000

5.7
41.2

243
202.8

19
68




EEMAEEE A 95 A 6 5 (2006)

oo oo

A A&t 1714
@0, 571, A7

]

(s
17H10W), 7

¢

>

',
o,
o,
of
-y

g

)
=
{

i

)

Ny

==

i
N
o fo

=

F—\T

oy

o

ot

i

to

>

==

Y

A

~

(S

f

il

=
R
on,
i[ll

o

N N T

= olo

ol

ol

o

Moo N 9 Ao

(e}
1o,
L,

=)

o

I rlo
O 1o,
o

T

= o2
do J
il
|
N
%

N

N
— 2
1

-
dm
o

N
==
&
dn
s
(L
Mo
s

flo of

71R] BARE sl s} sick A 5 23
otzAle] nAEYI rpratel 278 AH e
& B0 SASLRRT opl2 AAH A 5o 2AE
FEsof Shh R QA = X na) o] =
4 Tl AYERSL PUE BEIoF Yk A
Ao B A7) A Fo ukEE o] FukEe
2 WaAe) F2A, AL dEed 58 18 A9
grde Agals A77F Bl
2IE&E

(%)

YA AL, 2006, AFRAG AT B 2006 4
B4% AxALAEA. pp. 100.

CA9E 1969, Linear programming®] ©18h A Z=A.
EAEd AT 30 2531

HRe-a) Sk 1999, tHEA A AT S A
YA ) 4. S=reH A 88(2): 273-281.

213, 2005, 2005 7HER AAEAL pp. 94

4%, 1991. Linear programming®] gt M&l7d g7
AP oio] A ES FHoR FEE]A

80: 427-435.

CHES, 5 20000 FTA kRS Zhe BRI

g
ge 9% A5ALEY HeH 9T AN B

Q. 5]
10 [e] T = .

8. AT, Hh2A. 1993, WiekA] Abgle] SAAdAR &
Ae A dRAY dgiade] #d A7 A=Y
&34 82(3): 292-304.

9. %3, 1984, AlLEEA T Y sEA gz
#g A gt WAL= pp. 1-1S.

P =

10. 29, 1984, AIATYS
T AE ek AARERS] =5 pp. 19,

11. Alan T.M. 1999. Spatial Restrictions in Harvest Schedul-
ing. Forest Science 45(1): 45-52.

12. Chong S.K. and J.A. Beck Jr. 1991. The effect of land
classification and stratification on derivation of timber
supply and allowable cut in harvest scheduling. Canadian
Journal of Forest Research. 21(9): 1334-1342.

13. Hof, J.G, Bevers, M. Joyce, L.A,, and Kent, B. 1994. An
Integer Programming Approach for Spatially and Tempo-
rally Optimizing Wildlife Populations. Forest Science 40(1):
177-191.

14. John GH. and Joyce, L.A. 1992. Spatial Optimization for
Wildlife and Timber in Managed Forest Ecosystems. For-
est Science 38(3): 489-508.

15. Johnson, K.N. and Scheurman, H.L. 1977. Techniques for
prescribing optimal timber harvest and investment under
different objectives discussion and synthesis. Forest Sci-
ence Monograph 18.

16. Navon, D.I. 1971. Timber RAM-A Long Range Plan-
ning Method for Commercial Timber Land under Multi-
ple-Use Management, U.S. Forest Service Research
Paper PSW-70.

17. Nelson, I. and Brodie, J.D. 1990. Comparison of a ran-
dom search algorithm and Mixed interger programming
sloving area-based forest plans. Canadian Journal of For-
est Research. 20: 934-942.

(200651 99 4 A4 2006W 109 189 A=H)



