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Construction of Ecological Security Pattern in Northern Peixian Based on MCR and SPCA. LI Hang-he' , MA Teng-
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University of Mining and Technology, Xuzhou 221116, China; 2. Xuzhou Institute of Ecological Civilization Construction
Xuzhou 221008, China; 3. Low Carbon Energy Institute, China University of Mining and Technology, Xuzhou 221008,
China)

Abstract: Due to coal mining in northern Peixian Courty, changes in topography, landforms, and land types have directly
affected the ecological security of the entire region. An ecological security pattern needs to be constructed based on the e-
valuation of regional ecological security conditions. This study took the northern area of Peixian County as the research ob-
ject, and selected the following eight indicators; elevation, slope, land cover type, vegetation cover, distance from water
body, distance from road, distance from mine site, and distance from residential site. The spatial principal component a-
nalysis (SPCA) method was used to evaluate the ecological security status of the study area, and the minimum cumulative
resistance ( MCR) model was used to establish the ecological resistance surface. The GIS spatial analysis technology was
used to extract ecological corridors and ecological nodes to construct the ecological security pattern of the study area. The
results show that the level of ecological security in the study area is not high. The area with a moderate security level is
447. 53 km’, accounting for 44. 53% of the total study area, and the area with a lower security level is 344. 58 km*, ac-
counting for 34. 28% of the total study area. 31 potential ecological corridors, 31 first-class ecological nodes, and 20 sec-
ond-class ecological nodes were identified. Those corridors and nodes, together with the ecological source form the ecologi-
cal security pattern of the study area, which provides a valid reference for ecological planning and ecological sustainable

development in northern Peixian County.
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Fig. 1 Location of the study area
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Table 1 Ecological security indicators and classification of the study area

SRR

T

Ay W T
&

X AR

3?11[1

HF T X HE
WLL20 m H
X [] L fE

s G

B R 2R a2

B 2 Rz

<0 m 1
0~20 m 2
>20~40 m 3
>40 m 4

<7° 1
7~15° 2
>15°~25° 3
>25° 4

AR T AT AT AT KR A4 P R R 1
okt

B (A7 e TR S T B S NS (L R R 52 N | 2
i U

SR R DEH TR B L oK TSR R
BRI A BT AR 8 B R R T Sk 4
FH SRAT 3t

>0.3
>0.2~0.3
0.1~0.2
<0.1

K A P

BT

T 10 P

PR A R

ERA

PR R R BE RS

<100 m
100~400 m
>400~800 m
>800 m

AW =R W N -

>800 m
>400~800 m
200~400 m
<200 m

AW N =

>1 500 m
>1000~1 500 m
500~1 000 m
<500

B O R

>600 m
>400~600 m
200~400 m
<200 m

AW N =

A SR B I PR — SRR AR A B TR

XF ARSI A 25 0 R AR AE [ HE S A T BA R4k
STENE YRR I, ARSI A R BEAR
A S AL AR B | AR 358 B e 1w AR K AR W) 22 AR Y
r R B E R AR AP AR E A e A
SR RSO R PR, DA T A ) T 98 7 AU
G AR o3RS NS (I 6 O S T

A0, 5 o o A 1 /N B i 290 BE B 1fT R
KT 0.03 km® AR KT 0. 10 km® 5970 372 1 61 AN
KT 0. 04 km® R 44 i X Sy A= 8 U5

REL 3 T #4788 « BEL 7 100 A B R 2 MCR B AR 1Y)
SLnh, PR R 2 5 AR SR RS R
2 EN B S S AR, PR e AN R SO0 s T 2
[ AT IR I 2357 I BHAS A4 2 BH ) 2 T3 A



-1040 - 4 SN

5 & K W K o

5 36 4

a2 ye IR B R 00T 97 s AR i Bt SR R T
23 (8] RS 43 A7 0 A 28 e A VF i 2 = AR B T R
T RIS Z RGP A R i — 2 R A S
TS H AR 28 R R B2, F A AreGIS H Are-Toolbox
#YJ Cost Distance 1. B/ AU 57 X B BUFE 9% iF 2 5%
1, BIA &SRS TET SR ArcGIS b [ SR I 24 1k
BEL TR AR 55 B B9 /N3 R 4 9, 43 5 DA BE
1 AR R B SRR

A= SR TR AR I AR AN R I R B A ) R4
PO IR R R R B UK S 2R S RS
1R 55 DIyt (9 AR 1 2 A | 2 AR AN VR AR FLHE R AT
Y A RE 1SSt Y BRI , A A TR R 1]
KT MR I BT, 24 8 A 2 2R G0 AR 3 P ) G
ARSI 4, BRIROC B A 25 AR 3 X T PR B AR 2SR
b 22 [6] S5 A B it s A i S B IXCIUAE S R S
THRERY o8 Bk HAT H 23 S, fEdR/ ) R ABE ) T
e JRRE R AR SR YR 2 (8] B B R A R A
R FR IOARBE T 2 S ArcGIS /K 3L BT )y
25, DL BRBURE 9 R i e T Sy BR A, i S AT i
Fo, AR IO Y i 1) | R AU, % R X
SEBRA e RPN A E S 2 500, $2OKT 2 500
B IEIRABL 1, SR 5 B T 099 2 Ak, 59 B o 5
PEAE IR R AR S 2 Sk AT T AL B AT A
7 SR FRBH T {1 5 1 AR 2SR 3 14 23 )6 8

AT BRI AR A R T A SRR IE |
AR RS AL , R /B8 AR 5 J R BR AR I 58 A
s/ NI AR AR AL , X 2 4 X 3o Ui A: A S5 R 1Y
HEARNE % SR A S T RE Y K B A O T
WFFEILERI 2 B AR 25T i, — MR e/ ME 2 BR AR Y
T8 A FIHT AreGIS BYAHAZ T REFE I 5 —Fh 2 2
FRBH Jy 210 Y “ B 47 5 A4 2SR E 19 38 A, 15 B
ArcGIS FY7K SCo i T H. , P38 i 4B 70 A7 0 87 2
SRR R R SR AR 7 2 T B ) B e ey 1) < R,
FAARZE DI RER AT AE A, B A= 285715 A5

2 HBRE5HMH

2.1 HEILBESRLREIEN

iz S 6] 3 A A B i 6 AR S R AR AT
2 IRELE ST BT, AT HEICE 8 A~ 3 B A 228 Ao A I |
FRIEME S oiikR . & 2 AT LB 1§ 6 A~ F sy
() RFLTTHR A IE: 96. 4% , X UL AT 6 4> 3 WL/ fE W
FEO PRI AL M X A S e E B AT
25 2 B X ) S U DA 6 b g T AAS H L 5
1 80 v R AR B BB 2 48 T A5 5 (0. 724 22) 4K
B 7K BRI 5 X A 25 2 4 1) T B 0 B3 %

HYREBITESS 2 53 h B 8w (0. 774 00) |, BE fE
FOSMBE B AESE 3 A P B r 5 (0. 589 41) L
T R TESE 4 0 TR AT 8 (0. 492 77) , 31X
JWE NI S A S AR A B 5 S
F R O A 5 R AT AR R (0. 706 57) , BRI AE
R T X AR G R 5 6 F A i
B 25 KR 5 (0. 675 73) , F B 4 A F H 7
B AR TN HEE A E(F3),

FRAE A AR R0 A 252 2 i A S5 T LU Y
FE X R AR AN B 2 AN 4R bR AR AT 25 6]
O3 25 S/ INI R A b R 2 TR R R T o 2
AR 0 25 8] 3 A #0488 43, R /K A 7 B 28 2 1 1)
Febm, VAT K RHRAT | 22 S gt . PR IRL 2 T %0
WFFE X A L2 25T R e ok, 7K 9 5 5% i 224 b AR 25
M EERNT, F2 B ERT 3 nmERm g
DAL LG B B NS Bl GIRAE | 28 4 A
WFIE IR R 16 Sh 3 M A2 W R 3R T A S A 8%
B R B 0 UG, 2 B SE Sh T
[ISIER S NIRA SR 3 X e e N NNTTR S 5 A T e
WAESEEMR,

R2 EMSHFEEREREKE
Table 2 Characteristic values of principal components and

their contribution rates

EmIr R TR/ % RELTTIRA %
1 1.061 07 31.454 0 31.454 0
2 0. 684 70 20.297 0 51.751 1
3 0.451 19 13.374 8 65.1259
4 0.412 65 12.232 4 77.358 3
5 0.353 00 10. 464 2 87.822'5
6 0. 289 20 8.5729 96. 395 4
7 0.063 91 1.894 5 98.289 9
8 0. 057 69 1.710 1 100

X A5 HE AR A AR AR AR R B HEAT I AGE I, 75 )
WFSE XA AR S 2 A 2R 5 AR B L 23 [ A1 T A i
WS AT R A3 A 2 e SRR Al 4 A5,
it ArcGIS HFATH 4325 13 BT KA B L 2 EHR )
AR CE3) B 058 X A 25 8 4 55 (Rl A Ja ] AL
FRAE AR e VP 45 R W e T B0 vl A e B 4
KT 1Y T AL 44.45 km®, 5 B 5T X R AR
4. 42% ; T R A KT I THFRCR 447,53 km?, i F5E
DR T AR 1Y 44, 53% 5 B AR 2 4 K F 1 T AR S
344.58 km®, i HIFFE X BT AR 34. 28% (IR & 4>
JKF 19 T AR 168,54 km?, 5 BIF9Y X R T AR Y
16.77% , Horpr | mf B 22 4 XRG4 4 IX T AL o L
R, R BT X AR A 2 KRR



5 8 0] RS SE . ST iR/ BRI B (MCR) FIZS 18] 3253 701k (SPCA ) i EL AL AR AR 254 ks SRt A 5 1041 -

R3 ERSBEERE
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Fig. 2 Grade distribution of ecological security evaluation indicators of the study area
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