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Rational annual cutting volume of forest management units based on FSOS
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(1. School of Forestry and Biotechnology, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China; 2. Jiande
Forest Farm, Jiande 311600, Zhejiang, China)

Abstract: [Objective] The calculation of annual cutting volume is the core content of forest management
planning, and rational annual cutting volume can guide sustainable forest management. The traditional method
of using formula to calculate annual cutting volume has such disadvantages as large deviation, strong
subjectivity and obvious limitation. This study aims to solve the problems of the traditional method by using an
excellent computer model. [Method] Based on the second-class survey data of forest resources in Jiande Forest
Farm of Zhejiang Province, forest simulation and optimization system (FSOS) was used to calculate and
analyze the annual cutting volume of the main cutting plan of timber forest, and the results were compared with
those calculated by the formula method. [Result] The formula method was difficult to adapt to the complex age
group structure of forest farm, and the calculation results of different formulas were quite different, while FSOS
model had strong adaptability and the calculation results were accurate and feasible. FSOS results showed that
the annual cutting area of timber forest was 76.35 hm*+a ™', the annual cutting volume was 9 073.51 m*+a’, and
the average cutting age was 40 years, with an average cutting volume of 109.27 m*+ hm 2. In the next 50 years of

simulated forest management process, the annual cutting volume would fluctuate periodically, and the structural
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change of the forest age group would gradually become stable. The proportion of mature and over-mature forest
area at the end of the planning period would reach 40.94%, close to the ideal state. [Conclusion] FSOS model
can adapt to complex age group structure, predict stand growth, take into account multiple objectives, combine
short-term and long-term goals, comprehensively consider the economic and ecological benefits of forest farm
management, and scientifically guide forest management. [Ch, 5 fig. 3 tab. 15 ref.]
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Figure 1  Statistics of timber forest area and storage age group
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Table 1 Result of annual main cutting amount of timber forests calculating by formula

o TR ik ARV EAVINI NG S2ARIR AT Ty SR AR AR
HA/m?  FF/m® HA/Mm  FHHm HA/Mm?  FHH/m? HEA/Mm?  FF/m? T A /hm? Em’

FAARA 49.00 6 897 30.07 4236 37.80 5321 44.20 6222 44.20 6222
(Z NN 41.20 6492 58.73 9258 41.60 6551 33.73 5317 41.60 6551
A 0.26 0 0 0 0.60 0 0.47 0 0 0
i 2 2.00 280 0.13 19 2.00 273 3.00 412 2.00 273
L/ES 1.60 143 2.33 204 2.00 177 133 120 2.00 177
&t 94.06 13 81 91.33 13 717 83.90 12321 82.73 12 069 89.80 13223

IRYEARAERAY | I AR A AR R A, IR AT AR . o, I AORR Y 48 )
H50a, BL10ay 1450, 365 A0 WARMORSERI IR MAEER , BEAEILTES 2 i ailR 52,
RS BAELEH 3 MR, 50 1. 50 2 MR AAESS 4 /iR . EBVERE G 1 MRl
Ao NG 1 RIS 2 3 T SR AR bk sy, mIRREE A | 50 2 MR A 30N 3 il 2R AR
MY o ZREHEL, 5 2 MR AT A RN, A AMAE RIS 2 MRl AT 4R .
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AT DATRINAR 73 (4 A AR, 4B 7R AR AR R o JEFBRMOY T A K ERURIAMR R Kt gk, i
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N EYHAMMAERE N 9073.51 m, AEKE 76.35 hm®, Hrp M R MAEAR & 2 077.48 m®, FZAM
5528.49m°, FAAMK 152.78 m®, HEREZEAK 1081.60 m®, KA 212.91 m*(K] 2), FHRAKAER 40 a, F
BIRARAM & 10927 m*, 2 B Xt b, FSOS A AR MR B /N F AR a3 . AN FbRs 257
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Table 2 Cumulative growth curve of the main forests

Vi Vax g B4R (Richards T ) R WAy T BB K (Richards T R) R
1 y=303.252(1—¢=00161)0-804 0.809 1 y=172.360(1—¢=0-019r)1:406 0.842
FATRAK 2 y=237.033(1—-e~0019n979 0.844 || HKhEZEHK 2 y=144.532(1—¢~00111)1478 0.839
3 y=212.702(1—5—0-020f)1‘342 0.941 3 y=109.580(1—e_0'005’)] 070 0.864
1 y:199.455(1—6_0'08&)04987 0.887 1 y=157.360(1—6_0'164t)3'979 0.934
AN 2 y=156.676(1—e~019713672 0.952 || HKEMHIEASHK 2 y=140.502(1 0244116936 0.886
3 y=134.420(1—¢~0-1751)1 1818 0.979 3 V=125 470(1—e-0.0251) 1345 0.831
1 y=322.000(1—¢=0019r)1019 0.741 1 y=163.532(1—¢0-105)2320 0.825
Ak 2 ¥=200.425(1—¢ 008813080 0925 || #FHiRZSHK 2 y=123.737(1—¢~0195)>137 0.894
3 y=157.050(1—¢~00741)7397 0.725 3 y=94.968(1—=0-2490)21-717 0.813
1 y=189.580(1—¢=00200925 0.907 1 y=222.164(1—¢=0-0151)046! 0.838
TR 2 y=137.292(1—¢~00171)!123 0.889 || #IREIRACH 2 y=131.136(1—¢~0-148)>113 0911
3 y=111.853(1—¢=00671)3433 0.830 3 y=127.590(1 —¢0-040r) 1324 0.821

322 RAMeEEHEKR WMERIFR: AT 10aRF, HLRME/NPE 2974, R H
118.51 hm*a™', A FHIRMEEF 14207.09 m*-a™', SFHRMAAM & 118.86 m*hm ™, SFHIRMKAH 37.5 ao
Hop, R EMAIHA 3921.68 m*a', F2AI 928880 m*a™, FIAM 98.01 m*a, Hfl[7ISHk
202,99 m’+a”', FKFEIEAR 176,12 m’+a™' o I 10 a WA A TE BB FUBUEAR X B, TRUA S ZRAR IS 41 45
Faer SRR T R 22.49%, IERGKTETFR A7 25.20%, ICIAG TR AURE R K. BT
RN FF IR B B TR e i b I BRI bR, 28 3 AR, i MRORI i MR 4 i
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Table 3  Periodic harvesting report

JE OREUNIEEGH PR ETEREERY(hm™a ) ETEREER(m’ ") PEPREAM B/ (m’ hm ™)
1 95 38 7021 8 169.60 116.35
2 202 37 166.80 20244.57 121.37
3 100 34 92.35 11 067.15 119.84
4 68 43 27.54 3538.72 128.52
5 69 41 50.58 6009.78 118.82
6 63 47 53.58 7009.39 130.83
7 92 43 58.39 6 728.66 115.24
8 172 41 117.61 13 230.70 112.50
9 104 35 97.20 11112.82 114.33

10 70 43 29.28 3623.68 123.75

ARFIAR AT AR TARE , MCAVPR IR S IR B 40.94% , MROT A AL Ak T AR, a1 &
A TEE -
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Figure 5 Cutting distribution map of timber forest subcompartments in Jiande Forest Farm from 2018 to 2028
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