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Abstract; Based on the design and operation standards of forestry carbon sequestration project, the multi —source data
related to the growth and management of typical plantations in Northeast China are integrated, and the ecological and
economic system model of plantations is constructed by using the theory and method of system dynamics. The ecological and
economic benefits of sustainable management of plantations are simulated and predicted through the design and
implementation of different ecological regulation scenarios such as main felling/thinning, creation of mixed forests,
replanting to master the ecological regulation mechanism and provide reference for sustainable management decision of
plantations. The simulation results show that: (D high initial planting density can effectively increase the carbon

sequestration, while low initial planting density can reduce the carbon sequestration compared with the baseline scenario;
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(2 High main cutting rate has greatly increased the timber benefits, while no main cutting has limited the timber benefits,
and the carbon—sequestration benefits are limited in the long run; 3) The cumulative carbon sequestration of plantation is
the largest under the scenario of high density and no main cutting, and the net present value of timber benefits and the net
present value of total benefits of plantation are the largest under the scenario of high density and high main cutting. If we
take sustainable management as the goal, balance ecological and economic benefits, and take the high density and high
main cutting scenario as the optimal choice, the loss of the cumulative carbon sequestration is limited in this scenario
compared with the high density and no main cutting scenario. The corresponding net present value of carbon—sequestration
benefits is 3.579 million yuan, and the net present value of total timber benefits and cumulative total benefits at a discount
rate of 5% are 12.1935 million yuan and 15.7725 million, respectively. It is confirmed that the sustainable management
project of plantations integrating afforestation, tending, cutting, reforestation and regeneration based on the forestry carbon
sequestration project can be built according to local conditions, and the comprehensive function of forest ecosystem can be
balanced. It can relieve the high opportunity cost caused by the inability to cut, and obtain greater timber benefits while
increasing carbon sequestration. Moderate increase of afforestation density or afforestation area can increase carbon
sequestration, but the benefits of carbon sequestration also depend on carbon pricing. In addition, rational cutting is also
one of the ways to achieve sustainable management of plantation; the key to sustainable management benefits lies in
scientific ecological regulation mechanism. We should change to the goal of balancing ecological and economic benefits,

accelerate the transformation of forestry management concept and the formulation of relevant legal system.

Key Words: plantation; ecological regulation; sustainable management benefits
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Table 1 Partial variable data and data sources

AR TR B (e BT LVEIE

Variable name Data Unit Data source

B3 % 4R Disease incidence 0.00208 Tt 4 2015—2019 4 [ Al AR VAR 4

I3 E B % Disease control rate 0.90270

HFE K EF Infestation incidence 0.01392

HEBHIAEF Infestation control rate 0.94308

L & 4% Rodent incidence 0.01132

FUEB7IA 3 Rodent control rate 0.97386

BT B Price of carbon sequestration 40 in P

KM r4% Timber price 1750 Jo/m? Hh E AR B

AR Afforestarion area a0 CCER MJET 44 4 1 BBl 2 0t F R
WIMEHEE Initial density 1330 B (;:4};:;4 i T 48 AR 1B B i AR 5 E 3T
ZLHAHHTE Korean pine density 900 B/’ CCER B JgiT A AR AR 22 AT H S 1
4 Z %0 Conversion factor 0.44 T

WA Thinning intensity 0.30 S ;Cc;:FR FEF MU ARG B B0 H B
—WRMEFF K A One—time development cost 200000 JC [43]

Bt 2 % AR Ongoing issue cost 150000 JT

FAXF Cutting rate 0.015 x| [29]

A1 1 Outturn percentagel 0.8127 T [44]

ik 2 Outturn percentage2 0.462 T 4 [45]

JH/NEM 4% Price of short and small diameter timber 162 JG/m’

[8]£% 2% i Thinning cost 54.41 o/ m?

T Wages 40 Ju/T.H [46]

T.H Man-days 6.80 TH

FIB Y FURA Material costs of harvesting 86.90 Jt/m?

CCER ; Chinese Certified Emission Reduction EZAZIE H B HEE ; T H . A T3RGEHAKIE , —4~ TA4E H /) TAERT ] 4 8h
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Table 2 Scenario design of ecological regulation of plantation

LR VIR (BR/ hm? ) et
Type of scenario Initial density Cutting rate
FHEUEN 5 Baseline scenario 3330 1.5%

1 % J#-17 £ 4K High density and high main cutting 5000 3%
5% B -JE E 4L High density and no main cutting 5000 0
K% -1 24K Low density and high main cutting 2400 3%
A -J E 1% Low density and no main cutting 2400 0
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Fig.4  Annual timber benefits under five scenarios Fig.5 Cumulative timber benefits under five scenarios
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2.2.3  WEUE BRI Bl
HEAC S AP a8 ) 60 AEm Bt TR T e R

—_~—

o LS RN 6 PR GEAF I IR 4) L X S
AR ST T 40 4ERY BT R R d ) S 120
HUSERERER T 0 S 15 41 EZ TR NS 41 2 §F W)
R R = AT B R s B £3 %0 ﬁ
DM AT E AR TR S BT, P AR 2
WA O BT, B R AR % 2 0 0 20 0 40 50 e
AHUCREII, LRI B S iRt i S Timela
s 8 - A AR A R Ak Mo EAER TN Rk
JE- T FE A, HEHENE S AT 7 A 5240.19 J7 0 R Fig.6 Cumulative total benefits under five scenarios

25, T v 2 P - B AR B R W 4R B2 13586.20

TI76, EBEMERG K 159.27% , 378 i3 TR i - B M e T B, AR B - i A% S0 Tl R i Bl
25 B T B B AR (EAH L TS N T 25.19% , i35 3 6560.17 T3 76, 16 25 BE -G 3 AR R 25 i -
TCFARNE 5 F WSS 43 310 1511.71 J5 01 768.69 Ji T, FbIEAEST /b 71.15% F1 85.33%

K DAL R SRS 1) 1) B AR AR B AR IS R HEA TR, T 15 T R R i 25 1 v B
1B, DACIFAR S A TMCR USR] A S PR DL R AT RESE L8 I RS . B2 60 41 Hh 45 41 (A BT A M i 25 11k
RN, W 0 KN HEAS )2 S PR RO A S48 . 228 0 Sk, A SC L) 5% I B AT
ARG 3, A0 F AR 50T RE22 28 0 B bR, SOICER 90 0 = B AR UK 2 s 25 - AR 5
(1577.25 JiJ0) fK% - AR 5 (732.92 Jio0) FEUEME 52 (671.69 JiJ0) | i %6 B -0 T 415 5t (448.86 J7
T ) VAR ARE BT AR 5 (192.88 JTT0) o e RIAH 26 J3E AH A T A 285 B, ml AR A5 B8 w3 A e R A 25 v A
1o AR T IC AR, AT ARAT B B AR SRR A, A, 1B R i I S AR v B R B K
m7|<H'ﬁtlﬁzﬁlz%fM’%iB’J HbrAavhze, i A S VAP BT, o7 LASE BN TR AT Re2e 208 B br , B3RS

DR ML TR s — F BT IE , BT B2, 5 60 4RI F J& 300G B2 B0 AE , AR S 2 55 24 WL A5,
ﬁ&ﬁﬁ%ﬁﬂ’uﬁf)ﬁ AT A N TR REEe 208 70 i AN s Mo | A 2SI 25 7 2 300 o B2 vk o3 A R FiE , TR
b, A B i S % Ak S REAR , ASTRIE 5 T 1 B 25 15 IR K B 7

R3 AMERTHWHESIE

Table 3 The Net present value of benefits under five scenarios

T W 2
— N b& syl gt
e T g
g HOE/ IO ARMGESHEY  BE e RS HEY
g yii! The net present Carbon- . . .
. . The net present Timber benefits The net present Total benefits
Type of scenario value of carbon-  sequestration . . .
. . K value of timber ranking value of total ranking
sequestration  benefits ranking . .
. benefits benefits
benefits
FL NS 5t Baseline scenario 223.20 3 448.49 3 671.69 3
B -E TR High density and high main cutting 357.90 2 1219.35 1 1577.25 1
7 % JE-JGE 1K High density and no main cutting 363.56 1 85.30 4 448.86 4
(R85 B -3 4K Low density and high main cutting 147.63 5 585.29 2 732.92 2
(K% -G F 4K Low density and no main cutting 151.94 4 40.94 5 192.88 5

(1) $RBN 2T K i 5 A A PR AP P07 502 S B AT R S 228 10 R, AN IS I I ) B AR 2R 25 452 07 0N
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ARG S, W H — RIS AT R 60 A, St AE R G DX, DABE R S RS S IS o

(2) AHFEBETT  IAE 2 B 1 A A5 R4 07 X R A Ak e i, AP A 285 1) A= A a4y = el el
WAL TN 5, XL RORME 5 R A BRI i, I s BMRHE AR UCh & 8% BT F2 s ot L v 8 - AR
5 50 FEMENG S AR BE-TC A S AR R - = AR St i s HE Y 5 AR R

(3) ABFUaE S N TR RRE2 2 5 IR A8 1 2R UR , AR AU £ A L rh — 3 20 Sk U8 T4 7 a4k, (A BE 20k
HF FHERATH AT T = AR AR AR 7 e A R AR as | % 32 AR 09 A A 4 Oy 0] —
E TR FERRRARM S 25 s RS 5 SRS DA e BIECHE Y AR VR Sy v 285 B - 2 ARG e AR B -y F ARG e AR
5 5 T B -TC A S IR B TE EARIE

(4) XA G S B A, 7 DLE SR s o B bR, e 85 B2 - T8 ARG SR B Lk 5, s i 2s 14 3L A
RO R IR ) |, #7 AZBE s o BbR , = 2 B - AR SO BRI BE AR I 25 v LA RIS 45 5
PE R, A LA S48 BAR, P4 80085 PN BF 3025, 7 26 B -1 AR S o et vk 4, X Fb i 5t ]
S BRI 255591, ARAE T 5 %% B -J0 E AR T 1 BRI B A B, X R i 45 v B R 357.9
T390, AR M S AR A B s R B I 43 300 1219.35 T30 1577.25 J1 G,
32 R

(1) BB Rl N 4 o R JE B0 A PR FUV/F T 38 v AR T B R A8 S BT 1 H b, A R F AR S 3R
3, BRI AR RE A A RO 2 AR AL IR Rl 4 A T 3 1E 3R 838 AT i3S 5 32 31 T 2 1561 Mol
WA T R M 2 BRI RS AR T 200, FE SEBURR AN A EL AR T, T DA A 1) % G0 s RS =X 1 ik Y1 36 AR =X
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IG5 KA I 7 AR R RIS AR 5 53— T TR, SR PR it 8 30 TR R ) S SR o S8R e T R4 7T 1) 3
PREE BT RE B0 75 20 b R FH LA B2 U8, 7R R JOvEAS B B 0 HE L s i R £ 0 AR A R S FE A L
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(3) Wyl & Z R A s 7 U N TARRT RSB T H . DOMOl I B ARG, mT PRl ] e b g
W IEMR BRMIETE CRAR PR AR TR N TARAT RS 80 H |, SC 2 Ay R 10 R 3R & 8, 78
BT A [ Bt R A B R AR AR A WAL 55, 2% i DR JE 12 R AR R 1) i AL 2 J A, P A A A 25 5 2R IS

(4) FEBMA AL T e AL, BEE I A3, vl A3 B s 25t A it o, iV I 28 s /T A
WA 25 A — A T 2 PR 2l R e 0 el A0, DRI, AR 2o JBOOR 5 | S AN W 5 38 Mol i T 3 Lkl FF 4 2 )2
YRI5 , 1™ AR AR I = AR S A 8 KA T4 R 48 8 A S S MOl il 100 B R, B
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Appendix table 1 Variables and functional relationships in the model
¥ At A4 R WIME/ RO R L ¥
Serial number Variable name Initial value/Function relation Unit
1 FINAL TIME ( & -] ) 60 a
2 INITIAL TIME (#2455 [a] ) 0 a
3 SAVEPER (£t ic 34 1<) 1 al0,7]
4 TIME STEP ( B a2 ) 1 A 10,7]
5 —RMTF R A — UM & A =1F THEN ELSE ( Time = 1,200000, 0) JT
6 “HEE B =W #/hm?
PP B3 T AR S BRI AN = IF THEN ELSE( Time>41, ZA2% B x
; RN ERER G2 COMI T )0 B
0)
8 P AR TET AR PR ARTE AR = 2ReAR hm?
9 s 40 JT/t
10 AT 1 0.8127 Toi N
11 AR 2 0.462 Jei 4
12 WIIR 3330 FR/hm?
1 — j}{ﬁfi)ﬂ:%}]ﬁﬁ‘%f}%xo.ﬂﬁx(1+1.57><EXP(—0.23><3+6.57) )" b
g wemsERE b i
JEIA B T AR ES ARSI = IF THEN ELSE ( Time> 1, 74 -4 %5 Ji
. o o M B
(-0.64), 0)
16 T b RS = RAGE BRI A 1 m’
17 B 1 BN 1= JEUIR By T RR AR 1 o+ ) R B4V T AR B 4 m*/hm?
18 B2 M 2 =B fith 1ok 4 12 t
19 3 M 3= AMBFW SR JG
20 K 4 B4 4 =3B AEHF R A JC
. B | :&;ﬁ%;;mgl)\l ELSE ( Time>=21:AND : Time< =25, ¥ %X (1 b/ b
” g 2 Ei;{; :[‘EI)EN ELSE ( Time> =26, #J4A% 8 x (1- A58 5 ) x (1~ e/ hm?
23 T 40 Ju/T.H
24 TH 6.8 TH
FRe % R WA = IF THEN ELSE ( Time = 10: OR; Time = 15: OR;
25 FREEVER A Time=20:0R: Time=30:OR : Time =35; OR: Time =40:OR ; Time=50: ~ JC
OR ; Time=>55;OR ; Time =60, 150000, 0)
26 ARFFAE 1750 JL/m?
27 NpsYiEs A EYLEE = INTEG (71 3,0) JG
28 AME A AP A = S /N A+ RIS ) 3 B +Rig T 9% I
29 ARBWA ARBHBCA = AR YA X B b+ /N < IR I A JG
30 AR BAFE W 7 AR BAEW R = A WA -ARB A JC
31 M TR MHEF = INTEG (3EM-FA%,0) hm?
32 B NL TR RIS W I A 86.9 JT/m?
33 ki I = el o R AE R (1R EIAR) t
34 e 0.00208 Jo k2
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=2 AR FR WA/ RECE R LR va
Serial number Variable name Initial value/Function relation Unit
35 W E PR R 0.9027 Jeit N
36 B/NERE BL/INERF = AR R A% 2 m?

37 RL/NER S 162 JB/m?

38 SN AR L/ INERF A = )£ 3% ] 8 7 It

39 WRff W = INTEG (31 2,0) t
Tl fat 44 Bk = 2,439 (AL T AR B AR A B A bR i TRT A X 1.9% 0.5 %

40 Tty it 4 0.5) +2.439 ( -3 bR LA T AR E B B I RS AR TET B X 1.9%0.5% ¢
0.5)

41 TREI TR = 3 35 + 10 T+ RAR R+ B t

42 SR A FiH PR A = INTEG (370 4,0) JG

43 ESpstien Bt Rlcgs =AM Sllces + Bitaal s gt

44 ST RIC BIHRRIC R = B s x R JC

45 ESR S E BT R = BT - B3 R A gt

46 ES RS FOHRRIC A = Fe 4 R BB HE A t

47 FAR /N1 LIRS E =1F THEN ELSE( Time>=31, 900, 0) B/ hm?

" S A ﬁ%ﬁiﬁ@iggjgm ELSE ( Time>=21; AND; Time< = 60, % Ji H

49 Hgk HE = PRAE X E LR (1-REAE) t

50 LI g 0.01392 Te k4N

51 LN 0.94308 T2
FME A B TR AR B AL N = IF THEN ELSE ( Time>31, £IfA%

; W OB 0N T ) 6T
(3.46576) , 0)

53 et M 0.44 T4

54 BAETF R A BAETF R IA = — R PETF R A + R 2 LA It

55 A R B R = BRI + AP B AR 2R It

56 AR AL = e 45 FR A0« (e 1 1Y e~ BRORR ) t

57 AR B ﬁig:ﬁ(ﬁz:u THEN ELSE GZAERICx B M >0, H B ik x 5

58 AR W 2k BARRRI W 25 = B BRI B B AR & A gt
&bk = WITH LOOKUP ( Time, ([ (0,0)-(60,300)],(0,0), (1,

59 bk 251.6),(2,41),(3,35.4),(4,258.6),(5,80.07),(6,0),(60, hm?
0)))

60 o B T AN E B oL AN E B = INTEG (341 1,0) m’®/hm?

61 Fefk SRk = b T AR AR % hm?

62 SRAR AT T AR AR R AR AT I AR EE AR = W00 5 BRI 43 By B 7 B m’®/hm>
Kk # = IF THEN ELSE ( Time = 41; OR; Time = 44; OR ; Time = 47 ;

63 FARR OR:Time =50: OR ; Time = 53: OR; Time = 56 OR ; Time = 59, 0.015, T
0)

64 Rt EH FeAR T B = SRR R AR B T B Y m’

65 KA SRARRERL = 2.439x CRAKEANL T A E BOCR A& x 1.9%0.5%0.5) t

66 Kz RIZY T = RALE A m® RS B4 TG

67 Keig T2 iz T2 H = T H x THrcRAEE R JG

68 Ak 1 fl ¢ 1= 1F THEN ELSE (Time = 21, 1 i 1% x ] f 52 i 666.67x

(0.2475% (1+1.57TXEXP(-0.23%(21+3) +6.57) )*(-0.64) ) , 0)
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¥ At A4 R WIME BREE &R AL
Serial number Variable name Initial value/Function relation Unit

[ £k 2=TF THEN ELSE( Time = 26 , ] 4 % & x [R] £ 52 Jifi x /6] £X,. 52 Jii x
69 ] % 2 666.67% (0.2475x (1+1.57TXEXP (=0.23%(26+3) +6.57))" m’
(-0.64)), 0)
J] A AT TR AR S AR LR 1 = TF THEN ELSE( Time< = 60: AND ; Time >
L i ¥ O
(=0.64))x%0.2/(60-21) ), 0)
71 [ A% 52 it 8] 4520 = 1F THEN ELSE( Time=21;0R;Time=26, [H{ZH#EEE, 0)  JCi4W
72 V1] i 0.3 T
73 If) £ 2 AR (] e 2 AR =[] 44 1+[E] £ 2 m’
74 [ £ 2 ] 54.41 J6/m’
75 T HE T = INTEG (BRA%RIG - B, 0) t
76 R FLUE =A< BLE R R (1-EBTRE) t
77 R R A% 0.01132 Jo N
78 L B A % 0.97386 T4
&2 BREMILCEN
Appendix table 2 Annual carbon sequestration
S e e A S T T A N o T
Time Baseline scenario high main cutting 1o main cutting high main cutting 1o main cutting
1 0 0 0 0 0
2 336.334 505.006 505.006 242.403 242.403
3 452.253 679.059 679.059 325.948 325.948
4 586.123 880.065 880.065 422.431 422.431
5 1212.74 1820.94 1820.94 874.05 874.05
6 1592.46 2391.08 2391.08 1147.72 1147.72
7 1838.54 2760.57 2760.57 1325.07 1325.07
8 2121.44 3185.35 3185.35 1528.97 1528.97
9 2445.99 3672.65 3672.65 1762.87 1762.87
10 2817.39 4230.32 4230.32 2030.55 2030.55
11 3241.05 4866.44 4866.44 2335.89 2335.89
12 3722.37 5589.14 5589.14 2682.79 2682.79
13 4266.46 6406.09 6406.09 3074.92 3074.92
14 4877.56 7323.66 7323.66 3515.36 3515.36
15 5558.45 8346.02 8346.02 4006.09 4006.09
16 6309.45 9473.64 9473.64 4547.35 4547.35
17 7127.18 10701.5 10701.5 5136.71 5136.71
18 8003.24 12016.9 12016.9 5768.1 5768.1
19 8922.46 13397.1 13397.1 6430.6 6430.6
20 9861.52 14807.1 14807.1 7107.4 7107.4
21 8188.94 12295.7 12295.7 5901.93 5901.93
22 8798.09 13210.3 13210.3 6340.96 6340.96
23 9334.06 14015.1 14015.1 6727.25 6727.25
24 9759.01 14653.2 14653.2 7033.52 7033.52
25 10036.4 15069.6 15069.6 7233.42 7233.42
26 7047.72 10582.2 10582.2 5079.44 5079.44
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st el Lowdendond Lo et nd
Time Baseline scenario high main cutting no main cutting high main cutting no main cutting

27 6980.16 10480.7 10480.7 5030.75 5030.75

28 6773.69 10170.7 10170.7 4881.94 4881.94

29 6439 9668.17 9668.17 4640.72 4640.72

30 5997.72 9005.58 9005.58 4322.68 4322.68

31 5479.28 8227.16 8227.16 3949.04 3949.04

32 5119.28 7584.83 7584.83 3746.24 3746.24

33 4604.25 6780.93 6780.93 3392.08 3392.08

34 4106.71 6001.41 6001.41 3051.57 3051.57

35 3645.36 5275.14 5275.14 2737.78 2737.78

36 3232.25 4620.78 4620.78 2458.99 2458.99

37 2873.02 4047.45 4047.45 2219.01 2219.01

38 2568.59 3556.97 3556.97 2018.17 2018.17

39 2316.22 3145.69 3145.69 1854.31 1854.31

40 2111.18 2806.77 2806.77 1723.81 1723.81

41 -1015.83 -6367.34 2531.7 -2649.29 1622.25

42 1788.04 2230.59 2311.29 1493.15 1545.06

43 1690.28 2061.21 2136.68 1437.6 1487.79

44 -1340.02 -6812.99 1999.81 -2798.39 1446.45

45 1532.74 1758.75 1893.4 1322.56 1417.5

46 1491.98 1681.4 1811.18 1304.11 1397.89

47 -1476.37 -6935.61 1748.01 -2815.53 1385.13

48 1414.63 1517.04 1699.51 1240.1 1377.16

49 1398.85 1482.87 1662.08 1235.65 1372.3

50 -1525.91 -6897.72 1632.91 -2777.04 1369.24

51 1352.84 1379.75 1609.7 1187.73 1366.99

52 1345.07 1362.9 1590.67 1185.74 1364.75

53 -1546.73 -6798.37 1574.36 -2727.22 1361.94

54 1306.43 1282.97 1559.75 1138.17 1358.15

55 1298.85 1271.12 1545.95 1133.82 1353.08

56 -1565.82 —6684.43 1532.36 -2684.86 1346.54

57 1257.47 1197.49 1518.61 1081.12 1338.46

58 1247.09 1185.56 1504.28 1073.05 1328.77

59 -1593.48 -6575.24 1489.18 -2655.53 1317.43

60 1199.94 1111.97 1473.22 1014.66 1304.59

iR 3 EEARMBEE TT
Appendix table 3 Annual timber benefits
S e %%TE%E&‘ %%E%Iﬁz ﬁ%@f%fﬁc {EE%‘”TE%E&
Time Baseline scenario ngh de.nsny a.nd High dfﬂnsny ~amd ]_:OW der‘lsny afld Low d(?nsny eimd
high main cutting no main cutting high main cutting no main cutting

1—20 0 0 0 0 0
21 1133070 1701300 1701300 816625 816625
22—25 0 0 0 0 0
26 573873 861672 861672 413603 413603
27—40 0 0 0 0 0
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o . L SLERE L SRk A -5 A I A
Time Baseline scenario ngh de.nSlty a‘nd High dénslty .and Ijow derilslly al-’ld Low dE-mSIty simd
high main cutting no main cutting high main cutting no main cutting
41 6181520 18563100 0 8910300 0
42—43 0 0 0 0 0
44 6203490 18345400 0 8805790 0
45—46 0 0 0 0 0
47 6189490 18025300 0 8652130 0
48—49 0 0 0 0 0
50 6156900 17657300 0 8475500 0
51—52 0 0 0 0 0
53 6114940 17269900 0 8289560 0
54—55 0 0 0 0 0
56 6068390 16877500 0 8101170 0
57—58 0 0 0 0 0
59 6019630 16486900 0 7913710 0
60 0 0 0 0 0
Mk 4 FERWFE/ T
Appendix table 4 Annual total benefits
Sl S %"%TE%‘I& ET?E%I& ﬁ?ﬁf}%-%fﬁi {EET?TTE%I&
Time Baseline scenario ngh de.nsny a‘nd High d:enSIty :and I:ow der-lslly afld Low de:nsuty énd
high main cutting no main cutting high main cutting no main cutting
1 -200000 ~200000 ~200000 ~200000 -200000
2 13453.4 20200.2 20200.2 9696.11 9696.11
3 18090.1 27162.4 27162.4 13037.9 13037.9
4 234449 35202.6 35202.6 16897.2 16897.2
5 48509.8 72837.5 72837.5 34962 34962
6 63698.5 95643.4 95643.4 45908.8 45908.8
7 73541.6 110423 110423 53003 53003
8 84857.8 127414 127414 61158.8 61158.8
9 97839.5 146906 146906 70514.9 70514.9
10 -37304.3 19212.7 19212.7 -68777.9 -68777.9
11 129642 194657 194657 93435.5 93435.5
12 148895 223566 223566 107312 107312
13 170658 256244 256244 122997 122997
14 195102 292946 292946 140614 140614
15 72338 183841 183841 10243.6 10243.6
16 252378 378945 378945 181894 181894
17 285087 428059 428059 205468 205468
18 320130 480675 480675 230724 230724
19 356898 535883 535883 257224 257224
20 244461 442283 442283 134296 134296
21 1460620 2193130 2193130 1052700 1052700
22 351923 528414 528414 253639 253639
23 373362 560604 560604 269090 269090
24 390361 586127 586127 281341 281341
25 401454 602784 602784 289337 289337
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ZE N E]/ a

Time

SR

Baseline scenario

190 5 S
High density and
high main cutting

15 4 - A
High density and

no main cutting

[[i%:) S E 59
Low density and
high main cutting

(R S e X6
Low density and

no main cutting

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
4
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

855782
279207
270948
257560
89908.8
219171
204771
184170
164268
-4185.5
129290
114921
102744
92648.8
-65552.7
6181520
71521.7
67611.3
6203490
61309.5
59679.1
6189490
56585.
55954
6006900
54113.8
53802.9
6114940
52257.2
-98046.1
6068390
50298.6
49883.5
6019630
-102003

1284960
419229
406828
386727
210223
329086
303393
271237
240056

61005.7
184831
161898
142279
125828
-37729.1
18563100
89223.4
82448.6
18345400
70350.1
67255.9
18025300
60681.4
59314.8
17507300
55189.9
54516.2
17269900
51318.8
-99155.3
16877500
47899.6
47422.2
16486900
-105521

1284960
419229
406828
386727
210223
329086
303393
271237
240056

61005.7
184831
161898
142279
125828
-37729.1
101268
92451.6
85467.2
79992.3
75736
72447 .4
69920.2
67980.6
66483.3
-84683.6
64387.9
63626.8
62974.4
62390.1
-88161.9
61294.6
60744.3
60171.2
59567
-91071.2

616780
201230
195278
185629
22907.1
157961
149850
135683
122063
-40489
98359.7
88760.2
80726.6
74172.4
-81047.8
8910300
59726.1
57504.1
8805790
52902.3
52164.3
8652130
49603.8
49426.1
8325500
47509.2
47429.7
8289560
45526.8
—-104647
8101170
43245
42922
7913710
-109414

616780
201230
195278
185629
22907.1
157961
149850
135683
122063
—-40489
98359.7
88760.2
80726.6
74172.4
-81047.8
64890
61802.4
59511.6
57857.8
56700
55915.7
55405
55086.6
54891.8
-95230.5
54679.6
54589.9
54477.7
54326
-95876.6
53861.7
53538.5
53150.8
52697.4
-97816.5
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