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/ 1. Temporal harvest scheduling Module (TM): Johnson & Scheurman (1977) For. Sci. \
/ Static Treatment Approach: Model I ™™ \ /Dynamic Treatment Approach: Model 11 \
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2. Spatial component Module (SM): Yoshimoto & Asante (2018) For. Sci. \
Maximum Flow Constraints (MFC) Sequential Triangle Connection (STC)

yf (™ =1 if connecting arc from i-th to j-th units adjacent

over common boarder and edge at n-th ordered process
ul(]’;) =1 if forming a triangle among i-, j- and k-th units adjacent

over common boarder and edge at n-th ordered process
MB, : a set of units adjacent to i-th unit

over common boundary and edge

N: the maximum number of STC processes

v =y, Y, Vj € NB,, Vi

=11 i - - +y. <1, VjeNB,Vilw_ + w. = w.+ L, Vi n—1 n n-1
Y, 1 if an arc is connected between i-th and j-th node||¥; T ¥; J S J% i J;NB i T L 2.0 +3 ) ul) <SP0+l + 00 <200 433 Ul +1, Vke(MB, NMB),Yj € MB, Vin=1,.. N -1
w. . : flow from i- to j-th node bot 2 ¥y =1 Vi in = = =

ij JENE; w =1 (n) B B(l B(l : -
) " . . i0 3oul™ <N {0 4y PO g PO Vk € (MB, "\MB ),Vj € MB,Vi,n=1,....,N —1
L : area flow from i-th node w, < L%y, VjeNB, Vil'5 U i o i J
w, < L"-y,, VieC Blmtl) < u™ VjeMB ,Vin=1,...,N—1
L" : maximum size for a cluster s : Yy = ke(MBZl;MB]) i J p V=L
NIB, : a set of units adjacent to i-th unit ZN:yB(’” <1 VjeMB.vi
ij — i?
over common boarder nl

/ 3. Linkage Module (LM) \ 2 —Z_I_I_n;e_r}l:e_n_qf)(;réi :A:g_g;e_g_a;iz);l ___________ S

' \
|
Linking decision variables of TM and SM l T T — —
. PN GV, VT 7(n) 7(1) 7B(l) 7B(l) 7B(1) 7(n) 7(1)
I Yy T Vi J 2_ 2 Uik +3- Z Ui < Z {yij +y, ot Y } <2 Uik +3- Z Lo +1, I
’y; —l— Z y[T e 17 V% vT =1 =1 =1
MF-Model I @y v-o MF-Model I1 . o s e i |
TLT -y, VjEeNB, VLY ntl
w0 k) 0k ! G e Boup” <3 v +ul +u), ,
»=2,°7,| Same treatment z=( >, #)-( >, =) Concurrent harvest I wi Yy w =Y w4 L, Vi,vr = I
520 s=0 JENB, JENB, Vke (MB NMB ),Vj € MB ,Vi,n=1,...N—-1Vr

I . i i’ i’ ) ) ) I

LN LN . . max(0,t=k) ) - — rB(n+1) (n) . . . B
2 z <z, + z, <2 z; +1, Vje N]Bi,Vz, Vh(= 0) 22; < Z (x;t n x;t) < 22; 1, Ve NIBZ.,W,W i Zwio =L, Vr v, < ke(mznm )u% , Vj € MIB%Z,,Vz,n =1...N—-1Vr I

v, < ] ] s=0 i=1 i j
h xﬂ = 13 vj S NB;’VZ’VZ(I h)7Vh max(0,t—Fk) , (t4+g-1) max(0,t+g—1—k) _ I Multila ers for w’T < Lup . y’T‘ vZ c C VT N B(n) ] ) I
N by S . . Yod 4+ > > a2l <1, VjENB,Vi,Vt ] y . 0= ’ Dy <1, Vje MB, Vi, Yr
2y, =2 %, Vi€NB,Vi = = =T Z | inter-temporal aggregation |y"" =y  +y,,  ¥jeNB,Vivr v v :
n=1 h=1 N T N — 7B(n) max TB(n) . . y
\ ny(”)SZz; SKm“'ZZ/f(n), Vj € NB., Vi, Vt / \By T=(12) :yij Szzﬁ <K Zyzj , Vi ENB, Vi, Vt € B, V7 /l
n=1 ‘ t=1 : n=1 : ! n= t=1 =
- e e e e e o e e e e e EE EE e o S EE D D DS DEE DN DEE DN BN EEE Dn BEn D Eae e Em -

Static Aggregation by MF-Model I

s A— N\ ¢ Inter-Temporal Aggregation by MF-Model 11 over 2 Durations
46 UnitS Example 1) Aggregation from 1st to 5th period 2) Aggregation from 6th to 10th period
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Max cluster size:50ha

1-8
‘ x 5
Planning periods: 10 (xSyrs) 5 ; 2s
Minimum rotation: 6 periods 2] & :
Notes:

Price: unit price per volume
Discount rate: 3%
# of Duration: 2 (1~5, 6~10)

1. The underlined number indicates ID of forest units.

2. Two numbers connected by “-*“ indicate the period of the first harvest and the second.
3. The single number indicates single harvest period.
4
5

. Grey polygons are not harvested in the corresponding duration.
. The bared polygon indicates clusters.
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