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Prediction of Sustainable Development Level of Maoershan
Forest Farm Based on System Dynamics
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Northeast Forestry University, Harbin 150040, China)

Abstract ; Establishing a sustainable development evaluation system was an important means to study the level of sustainable devel-
opment. However, most relevant researches only analyze the current situation of the research area, and there were relatively few studies
on the simulation and prediction of the future sustainable development trend of the area. Therefore, this paper selected 23 indicators
from the economic, environmental, social and other aspects to establish sustainable development at the management unit scale based on
the second—phase forest resources survey data of Maoershan Forest Farm in 2004 and 2016. The index weight was determined by the
entropy weight method and the AHP method, and the evaluation result was calculated by the exponential weighting method; and with
the help of the system dynamics method, Vensim PLE sofiware was used to draw the system dynamics flow chart, find the relationship
between variables, and construct the system dynamics model, then predicted the sustainable development level of the forest farm to
2035 under five different development paths in the future. The results showed that the sustainable development level in 2004 was
0.597, and in 2016 it was 0. 833, indicating that the Maoershan Forest Farm had been upgraded from the weak sustainable stage to the
primary sustainable stage, showing a good development trend. Under the five simulated development paths, the comprehensive develop-
ment type can make the sustainable development level of the forest farm reach 0. 924 in 2035, which was a better development path
compared with the current status path simulation level of 0. 899 and other development paths.
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Tab. 1 Indicators data collection sources
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Tab. 2 Sustainable management evaluation index system of Maoershan Forest Farm
FARIZ(A) AY)Z(B) FHZE(C) TEBRIZ (D) TRER T 7 ik E I

Target layer (A)

System layer (B) Category layer (C)

Index layer (D)

The calculation method of index

Reference value

28 % T 2k
5H5(B,)

ML EHEHC R (D)) (%)

Al 7= B/ b —4F B ARl

106.9;105%

Mo spge | PHETEED) /o AR 4 T ¢ 9714;51 1647
) Hll 7 (/2 7 (8 (46 X 7
Moll =L (D) (%) Aol B o A ko Bl 3.7,2.7%
55 )
INEMIXATRED, ) OG- N MK A= R/ T 17 464,63 445%

[ R 2% %:Fﬂkttéu)s)(%) =\ {H/GDP 45.3;57.6‘:1)
) 20T 18 e . sy
b (Cy) oD, () I L RIERE ) g9 90
WA S H(D,) (%) W A/ GDP 5.7,6.20
AMERIE(Dg)/ (m® - hm™)  FRAKSE B/ SR 1002
T PR iy TR U 4 .
SR (Dy) (% N ) 0@
s (D, (%) 1 R e 50;60
R AT RS R VP BHERR(Cy)  BRWEIR (D)) /(v hm™)  ZRARAY R SR 168.5;180. 1%
HERRAR (1) ;ﬁi@%ﬁ ARSI (D)) (%) RASHE R AR B 1002
iﬁ?ﬁiﬁlwp e HBARBU(D ) PR 0.9%
development of forest R — WX G TR (D) (%) PR X S e TR A X A 40?
e Sottn(cy | BHRAEDL)/ (- AT B R T 14
HWN 4
FERBAE IR (D) (%) AP UEAERY F ST 1002
; T i B A A I .
b i @
% & RUCALL (D) A e
‘ BRIRZBU(D,,) (%) {:ﬂjﬁﬁz{%%i:li/kﬂhﬁ% 302
NS BT S
bR(Cs) BAEN (60 % DL 1) R 7
AR BHMAEE(Dg) (%) AHE (18 Z L) /#HAE A1 41.3%
$8¥5(B;) (19~59 &)
WHAL (D) (%) NI YN 70°
BEY7 IR 55 HE L ( Dy ) TR ARA BB BAT 1002
= S § S -1 ~ e rs " A~
_ = Ly ° 1 .9;9. R
SCBCILE AR Ptk Dy )/ (THE- TR PSR i XA 11 % 5.9;9.07
P (Co) BB I D, ) (%) HECME SR S th/ B i 16.6;13.97
IR THER (DY) (%) LIS RPNV N IN 34.4;63.97

T ORI (B2 R I SF-HME ; @A A 14 21 1 FEAR M 8 E R 8 T LRIME ; @ M4 M/ N ERT A B (M i = 1B
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Fig. 1 Causal relationship between variables
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Fig. 2 Schematic diagram of relationship chain
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Tab. 3 Optimized route variables and their value combinations %
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Fﬂkﬂ% . 104 0.198
Industrial adjustment route
173 -~k EI_J
SR , 108 0.198
Economic outstanding route
L RIREA
slakarioin 108 0.690

Comprehensive development route

34.4 7 59
34.4 7 59
42.6 5 36
34.4 7 59
42.6 5 36

3 4ERE0

3.1 AHERRITINER
RS VA R R AR AR JE VA (E A W

F4, KL 4 HIRILILSEY R AT Rk & T AR
P EEARZ T E I -AHP 28 A AUE AR A A
(2) P AR BRI E B PP (E 5 2002
FARALEACA A (2) 14 23 R G2 RV H; 45 LA



16 A Ok TR %39 %
FRITERARGZ TP E SR, &G I0IE  JLILSEE ARy al Res K PN, WK 5,
x4 AHRERRBINMEREREENERNE
Tab. 4 Evaluation value and weight of index layer of sustainable development evaluation system
WA &
f5br)z (D) Evaluation value Weight
Index layer(D) 2004 2016 JEA AHP % Jisi— AHP
Entropy method AHP method Entropy—AHP

D, 0.974 0.962 0. 000 0. 068 0.034
D, 0.583 0.770 0.042 0.015 0.029
Dy 1. 000 1. 000 0. 000 0.039 0.020

4 0.817 0.597 0.053 0. 005 0.029

5 0.764 0.814 0.002 0.013 0.008

6 0. 895 1. 000 0.007 0.019 0.013
D, 0.292 0.357 0.022 0.003 0.012
Dy 1. 000 1. 000 0. 000 0. 026 0.013
Dy 0. 848 1. 000 0.015 0.169 0.092
D, 0.713 0.773 0. 004 0. 094 0.049
Dy, 0.917 0. 863 0.002 0.070 0.036
D, 0.971 0.990 0. 000 0. 045 0.023
D, 0. 668 0. 840 0.029 0.027 0.028
Dy, 0.336 0. 829 0. 406 0.037 0.221
Dis 0.550 0.900 0.129 0.071 0. 100
D 0. 810 0. 870 0.003 0.072 0.037
Dy, 0.771 0.920 0.017 0. 120 0. 069
D 0.902 0. 834 0.003 0.035 0.019
Dy 0.581 0.700 0.019 0.021 0.020
Dy 0. 400 0. 657 0.131 0.013 0.072
Dy, 0.203 0.244 0.018 0. 002 0.010
Dy, 1. 000 1. 000 0. 088 0. 007 0.048
D, 0.753 0. 864 0.010 0.027 0.018
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Tab. 5 Sustainable development evaluation value of Maoershan Forest Farm
A
Evaluation value
Ve BIKE(A) () R
Target (4) ystem layer (B) Category layer (C)
B, B, B, C, c, C, c, Cs Ce

2004 0.597 0.753 0.538 0. 650 0.821 0.672 0. 847 0. 409 0.767 0. 554
2016 0. 833 0.768 0. 875 0.790 0.899 0.623 0.918 0.849 0. 862 0.726
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Tab. 6 Classification of sustainable development levels

, AT R e B i LG S
AR R ARGERSY  FREX
Sustainabilit aluati al Sustainable Meaning
ustamabiiy evatuation vatue development level of level

0.95~1.00 I SEA A RSk A
0.85~0.95 I S ER RN
0.70~0.85 n P AT FFEIRAS
0.50~0.70 I\ EEEIES 22 /NAN
<0.50 \ EIEEIEEE-2NAN

SRR LR 7, Hdh 908% HUFEARIR 2 RAE 10%
LAPY, 88% 48 AR iz 25 5 AE 5% LAY, 26 AR R ) .
SR, 5 BRI LA W A, A R 5 AL BE A5 X
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Tab. 7 Historical error rates %
fy AHIGDP  MEHRE  BHAKRM el AR R VO
Year GDP per capita  Total burden factor Engel coefficient Output value of primary industry ~ Sustainable development evaluation value
2004 0. 00 -3.17 -6.85 0. 69 1.13
2005 0.23 -2.72 3.06 2.50 -0.18
2006 0.35 4.72 3.44 -2.02 0.82
2007 0.35 10. 39 -2.46 3.76 2.04
2008 0.38 7.97 -1.29 -6.79 3.47
2009 0.14 4.49 -1.59 -3.67 5.44
2010 0.02 -6. 66 -0.19 4.21 2.38
2011 0.02 2.83 0.84 3.52 -0.15
2012 0.41 2.19 -2.84 1.14 -1.67
2013 0.20 -1.86 -0. 66 -5.75 -1.49
2014 0.53 -15.49 -0.32 -1.11 -0.73
2015 0.29 -1.60 -1.35 0.07 -0.95
2016 0.58 1.21 -1.62 3.95 -1.22
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