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Quantitative investigation of the coordinated development of ecology-economy-
society in forest resource-based city: A case study of Yichun, Heilongjiang
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Abstract ; Understanding the city’s unique ecological-economic-social system coordination and optimization characteristics is
an important prerequisite for achieving sustainable development of forestry resource-based cities. This study constructed a
measurement and evaluation index system of the forestry resource-based city composite system from three dimensions of
ecology, economy and society. Entropy method and coupling coordination degree model were used to evaluate the
coordinated development of Yichun City by using the ecological , economic, and social data from 2005 to 2018. The obstacle
degree model was used to analyze the main factors that affected the coordinated development and the GM (1,1) gray
forecast model was used for development prediction. The results show that; (1) the comprehensive development index is on
the rise. The main driving force to promote the comprehensive development of ecology, economy and society has gone

through the development process from ecology to economy, and then ecology as the main driving force. On the whole, the
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development momentum is increasingly converging. Promoting the balanced coordination of the three-dimensional system is
an important direction for future development. (2) The coupling degree of the three-dimensional system is stable at a
relatively high level. The interdependence and interaction between the subsystems are relatively high and the degree of
coordination fluctuates, which realizes the transformation from barely coordinated and backward economic development to
good coordinated and synchronous development. The state of coordination tends to be good; (3) The social subsystem in the
three-dimensional system has the greatest obstacle to the coordinated development. Four indicators, including the natural
population growth rate, the green coverage rate of the built-up area, the GDP growth rate, and the proportion of employment
in the tertiary industry, are the main obstacle factors restricting the near-term coordinated development; (4) From 2019 to
2030, the development index of ecological, economic, and social subsystem and the predicted value of coordination are all
on the rise, which means the ecological-economic-social comprehensive system would evolve to a better state of coordination
development, among which the economic subsystem will once again be the main driving force to push the ecological-
economic-social comprehensive development of the city. It is suggested that Yichun should put its emphasis on strengthening
the ecological construction, guiding ecological innovation, striving to developing ecological economy, improving the level of
social development, making efforts to reduce the resistance of obstacle factors to coordinated development, and realizing the

linkage and healthy development of the three, which is an important direction for the future development of Yichun.

Key Words; forestry resource-based city; ecology-economy-society; coupling and coordination; obstacle degree;

Yichun City
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Fig.2 Development index of ecological, economic subsystem, social subsystem and comprehensive development index of Yichun from 2005

to 2018

3.2 HA PR AT

KRG PR BRI B R A -2 0 A S G B ORI (R 2) . B3R 2 AT, 13 4R HE 4R
B-LW AL SRE E —HRETE 0.99 224 A F Rk PR G B, W RAES S MtaTREkKRZ
) A7 B %8 (AR ELARSE AR EAE G R H R R A B B AR B 7KOF 19 & R B B, X A 28 - 2 -4t
SRR R RSB B ATIESE | 10 2005 AFEREGEE N 0.965 (HEE RIRIEEOR L 0.3, 258 K JBK AR, R,
RS A AR R ACE R DR &, e 2 R Db B S5 R A 8 i J 0k A R AN AR TR] , Uil ke 1
PeEh B TRASHY ST M 2005 ARG 5E DMEAR A 1] 2018 4F R PMRPIR S BOFEAS | KA AT 43k DAY B

(1)2005—2007 4F, fhsm UhH-L 00t G B, X — WAL T« BRIRMEHL P fa F” P fEBE i, < R
TR TAR” A S0 A5 AL AR AS B E A, A — AR SR A B2 I R A 1 22 5 & S 3Z BHL, 2005 41 A by 6 U5 A v
RIS T 22 05 i AR A TR USRI R W B, 805 R SR e TAER At ST R AR, H il AU &R 5
R A — RIS 2 R R4 B gt #t T R R RIS,

(2)2008—2009 4, WIK WrM-2 T i o e, X — IR ) 2 UF R BUAL TR R BB, &35 A K
P EBRIE T = 58 =7, &0 kR BT — B A BTl (A 54 8T R0 R A EUH L 54k T 5
R G RBEANRUL SRR ST RELEAMNGESE, #iE 2009 4,12 &% F REFR LA
K,

(3)2010—2017 4, R Wpi-[al 20 A Jig o 3X — I R R Ak Stk ROR TRE” R T i R K ) & e
Bl BRI =AML B S AL 2« AR SR MR« 2 SR AR 2 + AR E T b 5] 4, AR
AR IWEA WIS, AR BRE TR IIN T REL et S am iz i 2 e, SE il P IX el T/, AR 2S A 0F 4h &
TR G KB e T I S2 3 [0 & . Hordr 2013 4E (1 BB R & IR 28 2 s [ E e hish F 1 L

http ; //www.ecologica.cn



21 4 ZeHt  AF MO TR AR - 2R B A 2 M R R A B 8403

TR A i KSR, T AN SR 2 5% R AN AL 25 - 5F - e 2 G R SR I Bn K- R i OB

K2 2005—2018 FREED-BF-HLSBEANAERFETL

Table 2 Degree of coupling and coordination of ecological-economy -society in Yichun from 2005 to 2018
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Fig.3 Changes in the system obstacles on coordination of ecology, economy and society of Yichun from 2005 to 2018

FH bR B (36 3) AT, S ma B DR & R I B i R PR A Fa 8 . KR 2R G0 B i 5 207, B A 2 30 1)
HEZ T 5 B FEAS T4 2005—2010 ,2011—2018 4FE [ Be il 43, 3188 i Hodb A % 37.5% LA | i385 F5 , ¥

http ; //www.ecologica.cn



8404 JAE = 41 4

HAE R BB EE RSN (2 4) . 2R 4 A1, 2005—2010 4E ], J5 K 4 P AL B R 1 MR Y T
GDP (&t At CRBE AL S 5 L A IR R 8L BE Folk 38 S A Y T GDP LLEE S N84 H IR R T
50% , I — B B i) BRI 5 AN A ARG KR X 35 GDP KR B = kil NSk LR 4 4
FEARTE 2011—2018 45 [B] H BT ZAH XS 8 8, 4 FLVE Rk — B BEl 24 3 7 RGP & i) = ZE BRI 7,

ZE LT UL T RGBS R S R — AR bR B R AR A R ] e AR -2 U AT S VMR R R ) BOR L
oIS PRI BT, AR 2R G0 B B SR A B B (10 5 A R s A T IO RN SR R DB SRS I A
JRASAK il R BCELAT 6

F3 2005—2018 FRBES-ZF-HSMALRNETERBE FERFE
Table 3 The Obstacle Degrees of the major obstacle factors on coordination of ecology, economy and society of Yichun from 2005 to 2018
FEARHEF Index order

1 2 3 4 5
i{i N B i 2 AT WA H¥ B2 N B i 2 AT [CR31
Obstacle Obstacle Obstacle Obstacle Obstacle Obstacle Obstacle Obstacle Obstacle Obstacle
factor degree factor degree factor degree factor degree factor degree
2005 Az 0.1195 B,; 0.1184 A, 0.1176 Cy 0.1145 Cy 0.1117
2006 Ay 0.0934 By 0.0931 Cyy 0.0911 Cy 0.0791 By, 0.0787
2008 Az, 0.0525 Ay 0.0525 Cy 0.0525 Cyy 0.0517 Ay, 0.0493
2009 Ay 0.0417 By 0.0417 Ay 0.0417 Cy, 0.0416 Cy 0.0410
2010 By, 0.0429 Ay, 0.0429 Ay 0.0429 Ay 0.0428 B, 0.0426
2011 Ay 0.0465 Ay 0.0459 Ay 0.0459 Ay 0.0457 Cy 0.0456
2012 Cy 0.0481 B, 0.0477 Ay 0.0474 A 0.0473 Cy 0.0473
2013 By 0.0527 Ci3 0.0526 Cy 0.0526 Cy 0.0524 Ay 0.0523
2014 Cy 0.0462 Cp 0.0461 By 0.0461 Cy, 0.0460 By, 0.0459
2015 C3; 0.0492 Cy 0.0491 B, 0.0471 Cy 0.0468 Cp 0.0455
2016 Ay, 0.0659 Cy 0.0653 Cp 0.0651 By 0.0645 B, 0.0643
2017 Cyy 0.0829 By 0.0776 B, 0.0704 Cyy 0.0696 Cyy 0.0684
2018 Cyy 0.1054 Cp 0.1054 By 0.0964 B3 0.0890 Ay 0.0797

F 4 2005—2018 EFRFED-ZBF-HEMALENEIERSETFHIME

Table 4 Occurrence frequency of major obstacles on coordination of ecology, economy and society of Yichun from 2005 to 2018

) Year 2005—2010 2011—2018
[% A5 KT Obstacle factor Ay, B,, Cyy Cs, Cy Cp Ay B, Cu
H SR Occurrence frequency/ % 83.3 50.0 50.0 50.0 50.0 62.5 37.5 37.5 37.5

3.4 NSRS

L 2006—2018 AR (AT AL ST RGL RIS E AR R SR B 2 FK B A | X 4%+
RGER GBS R B AT O (& 4 & 5) P {E 4N 0.9286,0.8571,0.7857 ,0.8571, C fH 43 il hy
0.4106,0.5404 ,0.4572 ,0.4264 , 73 3= T0INVRS 66 B2 A 56 | K6 5 S5 000 o A BSR4 LB A 4% L B . A
] 4 A7%0,2019—2030 48 FHARAER (AT AL S ILRE K RIREHIE R /NHET I 205 > B >4 N
AR AT ST RERBIRBEER/N, ZHERFLERE, BIKIZER, £+ R2GEBC R4 -
GV AL BRI BN K SRR SR 0 E KB I, I 5 ATLUA 1 ,2019—2030 4F, JHFAE -2 T -4t
SUMARER R LT U AR S B 2 R G W NP B R A AR R (INBUOR A5 ) X
R R, DAAE = F UME & B RRE

4 WRS%R

41 hHe
AHFZEAE R FIESE b A =4k RG0S PR BERS A A L RE b fIn AT B g 3 AR R R €6 TR A AY | %
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Fig.4 Development index prediction curve of each subsystem Fig.5 Prediction curve of coordination degree

X R 2005—2018 AEA -2 B -4H S B RE G B & R 5T & R . R 2005—2018 4R A -2 -4t
RGN K RIR A i P R R A S R ) R MR- D R R SRR A X — S RS AR
2007—2011 4EAE -2 0% — 4 R S5 i 2 B B2 2012—2016 4F 4 22 G0 Wil & e F00 iR 5 s By — 3
PR ARSCENIE T HBF T E5E , 0 ARG Y R =48 M2 T, =48 RGBT A B T IR 4k R G000 1
HhRkR, HX—Z5R 5 20062014 FA4 5525 SHE &R IE b D7 204 25401 25 -2 e [R) 45 .-
A PR ST EE R O A R, R R AR SO A S A0 AL SRR 3 A TF R G TS, ERE B oR A
B G&W BN RENERES, ST EE I RE S4B RGIATHRIE ] 5 P2 A L
B Ao B S

KBRS A A YEA T e BE IS W7 2 B, M LA T 5, 412 F RGBT B AR 2R R S v /KT, A i 2 i
KM EZRNZE b A E A SR SRR 2 B A D R SR HAZ AR A . X2 R N LA TR 57 Bl 4F
I N UK AR /D HLE AR B B AR I g, ST R U5 & B I N 11 S a5 7 R G0 N SRR 45 2 J s iR
J1, NI T RGP EME LR, AP A ORISR S Tor s A0 ik, B T2FE A0 7
WK, HA5 A s Ak 2 8] ol REAEAE A EsmAk ™ sl N Dl , R N sl $2 b S B i, 9+ 548
B AT TRBELEANGEEER, ULIHAES 45 a2 meE,

A SCAER G PR IAR R BT bn BE BRI, ARIXCRE MR A IR B R 25 ], 0 2 AR -2 B -4k 2 R GL AR
FHE Bt R sh A, iy i — 2 AR A IR AT BEAh, TN ARE 7Y ) 58 436 2 R o A ofe Tl mf 4
PR T ZLILA , SO B K TN AR B AT 000, FOMORS A AR KR T 45 10], Aok Rk hn ik R A L
TGy S PR DX R, B2 A5 108 TN 2 A e ORI AE U R RV A LAt I BRI B U5 7Y Bk
T AEZS- 200 AL SRR VMR &R B A2 DU A I RO AR 92 ]

4.2 45ie

B XA B U5 B T AR AR A - B AL S U R R R IR, AR SO T4 T RGN R K, bt =4k R 50
O PR 2P & SR A R A5 R 1, TSI T 2019—2030 4E45 T RGN R RIS B i, 45,
(1)2005—2018 4[], A -4 05415 3 AT RE K RA Y M R RELS RRIEBIG K M4 T4
BT LS R EE T ORI A (2)2005—2018 (8], A= 252 P-4t 23 BRI & B e 72 8 i KO, Db
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G)NRGZHE Ao T RGRMEP R A I Z RS N —I8ARZ A, N AR X 2%
AT TR (GDP AR S =il NBCHEE 4 SEAR 2 2011—2018 4R [a] il 291 R Ze U & e i) 2 B i
¥, (4)2019—2030 4[], FHEER AT MAT R L RISE YN B H TN 2 EAESS S5k
R MO AR AR -2 AT 2 2R R E B8 ), A A2 A 2 B R G 1] 3 G0 P R SRR 2
it

DA AL A A AT Y A SRR S A F I, TE AR B 5 (R 97 1 [R) I, BORF 23 BEECR RS AL ,
s AR A, DI R AR OET, IRALER TP R ARG, K R AT 257, 4THE A0 25 2 (0 8 i SRR 0l
JRFERN b B A A SOIR S R SRAE 5 R B AR SR R . R E R RS I RE XA, IR
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