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Forest ecological security evaluation based on ecological location coefficient and

gravity center transfer analysis in Hubei Province
TANG Xu,FENG Yan,LU Shasha,ZHANG Dahong

College of Economics and Management , Betjing Forestry University , Beijing 100083, China

Abstract: Forest ecosystems are important but fragile, and the rapid development of economy and society can affect the
sustainable development of human beings.Therefore, the study of forest ecological security has a strong significance. Based
on the date of forest panel from 1999 to 2014 in Hubei Province, this paper used the entropy method and fuzzy matter-
element method to calculate the forest ecological security index, which was adjusted according to the ecological location
coefficient obtained from the meteorological and terrain indices. Moreover, combined use of the ArcGIS software and the
gravity analysis model in the present study revealed that: (1) the area with the highest ecological location coefficient was
mainly distributed in the western and the central regions of Hubei Province. Futher, the area with the lowest ecological
location coefficient was mainly distributed in the west,and the coefficient was correlated to a certain extent with economic
development. (2) From the perspective of forest cover change in the 16-year study period, the counties with the worst forest
ecological security grade increased 100% , reflecting that the overall situation of forest ecological security in Hubei is not
optimistic. (3) The forest ecological security index of Danjiangkou and Songzi maintained an increasing trend during the
study period.(4)The foest ecological security gravity center moved from the northwest to the southeast from 1999 to 2007,

and thereafter from east to west at a high speed until 2014.

BEETE : HEMl R 2014 Ml TR SRR (ZDWT201415)
WS B #A:2016- 12-15; W4 i R B 83 :2017-10- 18
# MIRVEH Corresponding author.E-mail ; zhangdahong591120@ 163.com

http ://www.ecologica.cn



34 VB AR T AR S XA R B0 AR A A 2 AN SO AR Y 887

Key Words: ecological location coefficient; forest ecological security index; status index; pressure index; gravity

center transfer

AR R AR S R G W B R, RRAE S R R A 2 E YRR B RS I — A Ak, el 22 s K 11
TR E RO ;& RENS WA AR R =S, AE R NSNS Fh s A 75 22 ZRARRE IS $2 B4 Fh Sl A 9 i T
TEFRAEY), ST RBAER E W AR S A IR MGR REAL BB 1 AT AR £ BRA b T RE ™
SR, BiloE AT St o i A Ji , N AR IR ER T H 2 38 22, XhbRh 1) 42 o -t AN e 3, 3 gk 4t
TRFRARY K R THTIG I T B E 25 RGO ORI 55 o %o ARbR 2R 25 38 0 e 55 M ) T T8 AR AR A= 75
WM, ARMA L R ARMA S R G AR R 5 58 B W2 48 AR A2 SR S R B 15 Y U A R e
T BMEBREEETEBRE VAW ENRINEL SRR, FMERL2IRE0, UM A S R %
FRRE R, NS AT RPLE & FERE 18, I 2, A & R R AT R T TR B R s 1 i, e
DABRRA 25 2 s SR . IASTRIRUBER TR, DR AR AR AR 25 28 G i i 1) Jl W 7625 U2 AN [R] 1S, BT DL 2R
MRA 2 430 HAG DX R A o AR SRR i 5 3 42 W AL b A A Ve e, 48 A VT = e AN
FHL UK, J&m K68 TR K I8 M, A AR XA AR H S PRI A LB AR A 282 48 5, R4 Gl b
FIRRARIIR TN AR ZTEG 3N, R BTG L DA S R G Rl e 5 5 B AR

[ A% FRRAE S22 25T LB, Moraes VRS T Db AR AR A S 2 4 ,Hayes #l Landis PEAE T
RPN BT E P TR S AL BRI, BN SN T
MA KU KR R B ZR A AR 45 R X 3 i K AR 22 AR — M, (B & PRt
KREEERT 31 ANE AT T ARMAER L SN WA TR AT T 5 & B MR ES %
SAREL, G A M X AFAEZS ] L P IE RO P B AT 5 A 15 M BT T AR AR SR AT, 45
RBRWTTIER HREAE Wirs B B A=, M R LM db A% B AR e ER 2", 54
IR ICHR X LERFTE R T B AR AR — Seds AR B S L b R Hus ] T ARROK & AR BURANAR H BRI E] 45
DEIRPR, TS PR — D DR AR A A5 2 RS R bRl A TR B XU S5 4848, Bt B3R BFSE B T3
B PR A AR HOE N RE 2 W S W25 M ARARAE A2 R0 o B XX A ) 8, AR SOKE R T4 25 XA 3R 4K
IR SeRE e S5, IR 25 1 (T3 0 AR AR 38 45 5RE 2 T P AR R A 2522 4R

H TR TR AL 2R 50T KZ 5T PSR A B SEBRIA AT DL ATE ZH AR 7k, DU S SRR AE S &
AT T IR - LAZS I EO AT 0, H BTARMAE A8 7 7 T i 4 A AR & > BRI b, SR/ 5%
i8I EOD TR AR T EAE S SO D 52 dG T BRI ARE FHEOIRAT T U T, & Pk
| S s W N AL 1 S s S N O £ 002 01 TR A 5 I N A VAN R 73 i 7 L 7 1 | AR 7 A B 7
LHOSISZ, DI IR A ARSI R S22 s,

1 st R R B SRR E

ASSCHE ARG ST R bk | & K E AT R M A B R 2P R R &R . Ti%ds
PR R AL FR ST TR SERIE b | S BOZIT A A BRAR A 25 2 275 A AR SRR, D AR SO s T
FAGHNRMHIL N RAIEIRAR AR AR S XA R L SRS R A 25 DXL R, REAS S A [A] X 5
TEABRA ™ T3 FII A 315 L 2 531, THT0K Ao 26 57 X6 R A 25 2 A ORI - R S o Ay sl 2R 2 XA AR Y
ST [F) . DX A A 25 XA ZR B, FFH LAy T8 2R ORI RIAD SERRAR A 25 22 A i B, AT it — 20 PR UE 2R
MRS L A IRPR N R R BB A1
11 B S L e brA R

ATCH PSR BRI 3 JARER 5 T ARSI A S 4R , Forp R 38R 48 PSR B rp (4 15 1 45 AR Al

http ; //www.ecologica.cn



888 A E = 38 &

Wi 07 F5 B2 3 JEE R, B IR R ) NN T BRI ) AL RGP R AR 0 8% 1 BB T AN AT Wi A, ASCHE
AR BP0 T 3 5ok . (1) & Jaid i p 98 AR AR 252 4 SC, SR FH SR 2 10 12 RIS RE 43 A 12 1k
T A0 B 5 i (R AR 25 A BRJE AR RS SRS I G R N T 4 PR, AR E T 29
AFERR, TEBLIERE T IF AR T, (2) 7E0REE 3R 29 NEARAY L FE v, AR A & A SE 45 b 1 B s
FIARECBERA, PR LA PRBIZH T 2015 48 11 H XHide 8 RN E e QR D> 80 LRk AT T B, 9F 45 &
s 0 SE B n] ARIOEE X B3k 29 A HEARIEAT T, 5557 T 20 N8R, (3) £FXFIX 20 MER , AL L2
B RINGE A TR ESVOE ARSI NHTHe , B e 14 M TR A L 85k, S AR
ARZSHEIR 5 A4, BRIRETTH845 9 4>,

R WY 25 TR IR R R 20 14 A8 6R B0 A 3855 X BB AT G 220K A 1 X B4R K
THIFRER G A 1) DX EL BRI D3R o R o R T4l R AR SR iy DX B | A PRA 2 5 2 X B HE R FE 983 [l =2
Hh X TREE D iR 1 X B AR TR @ S I S A ST AR S I I X R R b R e . AR PR AL
PR A S5 3 A SO 2 1AL 89 AN IX B AR ST IR GE AR AR

AT BRI L 2 T80 (Ecological Security Index , ESI) H ARMCIR TR 4L & I8 BB, #f
MRS FEE 1 RO AN K F A8 AR T AT it — R 18 bR AT e s M 4E 4 T s ds bR eT DLt
bt R R R BRI 1 R,

K1 RHETREERER

Table 1 Forestry ecological security index system
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Table 2 Evaluation table of ecological location coefficient
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Fig.2 Forestry ecological security distribution in Hubei Province
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Fig.3 Forestry ecological safety status index in Hubei Province
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Fig.4 Forestry ecological security pressure index in Hubei Province
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Table 3 Foesty ecological security gravity center in Hubei Province
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Table 4 Gravity center variation statistics from 1999 to 2014
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Fig.5 Transfer map of gravity center from 1999 to 2014
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