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Abstract: The ecological security evaluation of a coal resource-based city can help manage the imbalance between a
population, resources, and the environment, so as to ensure sustainable development of the city. The entropy weight
TOPSIS (Technique for Order Preference by Similarity to Ideal Solution) model was used to evaluate the ecological security
of Xilinhot, a coal resource-based city; an obstacle factor of the city was then diagnosed through an obstacle degree model.
The entropy weight TOPSIS method helps fully utilize original data, enabling a comprehensive assessment of the ecological
security of an urban ecosystem, revealing each indicator level as well as the key factors affecting a system. An eco-security
evaluation index system involving 33 indexes was established under a PSR ( Press-State-Response) model based on aspects
of ecological environment and social economy. The results showed that; (1) The development of ecological security levels in
Xilinhot city, as a whole, increased gradually from 2008 to 2017. The safety level changed from less safe to critical as the

index increased from 0.464 to 0.553; (2) The three PSR indices showed different characteristics in the last 10 years. The
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pressure index trend demonstrated an increase, following a decrease; decreasing slightly thereafter. The state index
increased in a fluctuating manner, and the response index demonstrated rapid growth; (3) The subsystem obstacle degree
indicated that the pressure system was the primary factor affecting the ecological security of the coal resource-based city. The
obstacle degree of the pressure and state system increased by an annual average of 6.04% and 2.11% , respectively, but that
of the response system decreased by 11.15% ; (4) Considering the index layer, the main factors affecting ecological security
are attributed to the pressure and state systems. In 2008—2012, the obstacle degree of urbanization rate was maximum; in

2013—2017, the first obstacle factors changed, and mineral area became the major obstacle factor.

Key Words: Coal resource-based city; ecological security evaluation; PSR model; entropy weight TOPSIS method;

obstacle degree; Xilinhot
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Table 1 Index system and weights of ecological security evaluation in Xilinhot
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Table 2 Evaluation criterion of ecological security in coal resource-based city
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Fig.1 Change tendency of ecological security index of Xilinhot City from 2008 to 2017
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Hejilcit 25 =77k A7 GDP U EE 5552017 A BHASI 7 Az 245 22 AR 0 i e i DR 28 B 400 IX 1w AR, Tl ik < HE
i NV NI T KGR A b 3K R IR A, IR AR AR (L 4 1, 2008—2017 447 X L
Tl RS HeCR N TR AR 7K G5 A3 b K R VR B b B L T Ak

R3 20082017 FHEMERTESLRETERGERHRF
Table 3 Order of main obstacle on ecological security in Xilinhot City from 2008 to 2017

i FEFRHET Index order
Year Item 1 2 3 4 5
2008 RIS sl r8 pll 9 s8
FERS B/ % 10.45 8.26 7.20 7.11 6.80
2009 PR R 3% sl1 18 9 pll s8
RERF L/ % 9.56 7.16 6.24 6.13 5.74
2010 RGeS sl s10 8 p6 9
FREfE/ % 9.39 8.27 6.74 6.08 5.45
2011 [EREVSES sl s10 8 p4 poé
R b2/ % 7.60 7.41 6.38 5.86 5.66
2012 [ERETSES sl s10 p3 p6 8
FREfE/ % 8.71 7.86 7.53 7.30 6.55
2013 [EREPSES p3 p6 s10 18 p7
R L/ % 10.59 8.65 8.20 6.50 6.29
2014 PR % p3 p6 p5 5 s4
Rt L/ % 12.82 8.08 7.49 6.35 6.05
2015 P R % p3 p6 s5 s4 po
FREf R/ % 14.58 9.34 7.55 7.35 7.34
2016 P PR p3 pS5 po 5 s4
FREf R/ % 13.86 7.69 7.54 7.39 7.28
2017 PR p3 p5 P9 5 s4
Rt/ % 14.77 8.96 8.48 8.19 7.89

2008—2012 4EHE 44 55— A 5 PN 252 B Ak %6, 2012 AE T MRS 4 T 3 B Ak SR AR (3R 7E 86% A2 45, BH.
15 T A SR RO . B SRRAIR , — 7 T U I b X A 2 8 0 R 55 , o) — 7 T R AT
BRG], ST AR X LIS A R A ST TP A, DXt 25 28 05 i A A8 R85 Ty 1 1Y 48 4R Al
SUREZ FEAR . 2012 4F 5 % T AL R IEAMEFFAE 90% Ze AT , WAL R (B 5 FE T 41 AT, 3 S IR A B M
T3 AR T B Ak, LR 4= 28 32 Ok T A 5 1 ULz, 2012—2017 AFEHER 55 — A e fi [ 220 IX i A
X5 AR R KR IR LAAE YY) 5.49% HMG KRN MIAT R, F J5E RHFR XX BE 4 A= 25 3R 45 9 R 204 5
W 2B ARAER RS DIRE A Z 40, I Z 30T fE A PR e | e [R] A i oM AR RS AR R

LR
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2015—2017 454 DX AR NS5 Hb T 7K 98 5 o N 349 Hl e /K B U RN 11 % B B 60 T A DR T LA T
5, HARFEI R e e K g R R, T P AN K B KPR AT b R R, 7 — e R L s b v
FEOK ARSI K A5, R B 42252 M 4 DX ] 61 7 b 38 /K 5 S5 R 42 4 R B8 In A, 1t 5 /A s e 3R T)
W I K5 Gl oK, S 80T K B8 5 I 2 ™ RS Y R s B — b R R T T X2 S, N s 3R
B, NAE RN, SBURH AR R w8 K>
332 A TARGENERE

AR IS AR R R B T RS R HE— R Bk Y
VT AR B H AR T R (K 2), 2008— I

50

2017 N RGERAGHE Bk, R IRAS R 40 i by &
Gt Al WL BE R IR IR T A A AR A5 R
HAEGAF, R EREEERES RGN RFE S

40 |

30

FEETS B
Obstacle degree/%

BLKT, T RGBSR R RN 5 2

5 (9 WA I 1 T RS R0 B 52 e B |- T 10t

TR N 28 45 HO IR SR PR sh Hoh ) 2 e
G HDIR S R G000 BB 23 ) UAE 35 6.049% 1 2.11% K S 585885 & &8
S BN | U7 2 G R R BE LAAE 1 18.48 9% W W Ay Year

B2 2008—2017 £EHMERTEFRERERFE
Fig.2 Obstacle degree of subsystem in Xilinhot City from 2008

4 @RSt

(1)2008—2017 3% 10 4Fja] L AUH R BEJE AU R T 4y to 2017
MIERRAE S L 2R T 508 T FE-pe I F+-ik sh iz
FE 3 NI, B AN R NI R AR BB E M AR RRE A, BRNZ T AR L 2 Fin A%
EEGIXE][0.7—0.5] N, BARA L /KT I8 FRARI NN 4 4 B Rt — 4

(2) TN BRI FE T A S L 2N S T RESE SR T hEEERRES, Kb EIEHERIET
K I b TP N T B AR AR 5 RS HR B i 8l T 34, i iy 8 B0 AR S DRl TR A R R T R TR
A AL A R 18 B I8 T & R B 77 = 5 B RTAASE AR e BB IR S 45 F (14L& B 3F R R SE N K &
AHIE, BRI R T BT — 25 TN HR BB VR K 7™ Ml 5 4 ) 38 R e R TR0, Fe 0 BRI — IR fb e 4t -4
DS ILEA A, AR RS ARG W T ANJETE X3k AR S RS a5 FITRE ) el AR | By Rt s i AR S22
SRSFEEE B AL, AT E AT R S i X 8] AR S AR R A — e AR, 1 i T 7K &5
Fa 52 5 MR |+ Mo VDA A R A 55, A Ja 7 s A B IR WA A5 K O AR, P v S m R AR A i 5t
AL A N R G A T N SRR R BRI R it AR 52 P85 o i R B77 Lk PR B Ak, B MRS A i A A e 4 i) [

BV S R R A, H R Tz s AR AT T, A A BRI B . SR EARR A S T REESR
AR AT E T R A AR,

(3) NETF RGBT SN R T R G SRR T A S e p i BN E | KRR E R G
MR, R, F RGN RN | R R FURAS RGN BENS B 5300 LLAE 4 6.04% Fll 2.11% 7 B
BTN, W N FR G A DAAE Y 11.15% 5 T, T RGURns B T T B P RS R GE B i iy b Tk
Sl S AN B SENAWIES: WO Nl Ra stros- e Aty -A LIS

(4) WSS FEAR I BRI I N e KB R 28 07 T MR e ety 31 1 Bl BRL A S3R 3 A e 0% R T
SR PR o5 RN K A8 DX TR AR, S0 8 bR i it A 2828 4 ) 2 i X - e 4% 4 DX T
BTV RS HE R T3 A TR IR b oK s i 45, R, IR R B2 1k =tk 21k
X R 7 = R 1 AR B R TAE s KA S5 IR W58, OB SN L T2, 4k S i ok
SR P O Y UK B TR T A, T A% 15 S Tl SO, I HE , A Rd il M e i SR b 2B 15 e | BTG 8 R o Ji
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JAE = 41 %

ARy 2235 G RS 5 DM I B 5 BEIRUR B I G 2R, B N DR Tk 0] R el A A RS ) R g, A ™l A
SR N 5 BRI 5 S g B K AR SR T 42 R 20O SR | PR B8 M ) 10 R S i B, 1 52
FAAHE, IR RIRAK IR H A, B AP LM RAF AR MR PR 2R e AR R B T B MRt R ¢ 98 R R
[ AN U S

(5) AR ICHET PSR BERIMHRER SRR T AN S5 AR A AR | 32 HIB AL TOPSIS 32 RERS 7870 1) It oy e dh

B, B LS S R BRI 0 , AR HURT S 3T A 25 2N ZR G2 W R AR IR B U A F 58 H A
F TR B8 AR SO R 2 R 25 PRBE S YL b (N 4 JR V5 e 45 ) B Z AR AUl S EUE IR IR R R 4
I X AR A 2 A S [ AT RO R I R A R e — L T Tr 1wl
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