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Construction of Zhuzhou Ecological Network Based on MSPA and MCR Models
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Abstract: Taking Zhuzhou City in Hunan Province as the research object, morphological spatial pattern a-
nalysis and landscape connectivity index were used to extract ecological source patches with high landscape
connectivity. Based on minimum cumulative resistance model and the gravity model, the ecological corri-
dors were extracted and the importance of the ecological corridors was evaluated to construct the ecological
network of Zhuzhou City. The historical and cultural landscape resources of Zhuzhou City were used to op-
timize the ecological network. The research results showed that 1) the preliminarily constructed ecological
network included 25 ecological sources and 300 ecological corridors,and a total of 97 ecological nodes and
92 ecological obstacle points were identified. The degree of fragmentation was relatively high. Ecological
corridors were less distributed in the northeastern municipal area,northwest and eastern You District. Im-
portant ecological nodes were mainly distributed in the northern part of Zhuzhou. Ecological obstacle points

were generally more in the north than in the south. 2) Therefore, 12 stepping stone patches were added, 4
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of which were used as supplementary ecological sources,and 106 new ecological corridors were also added

to optimize the ecological network. 3) After optimization,the connectivity of the optimized ecological net-

work was enhanced,and the network closure index, network connectivity index and network connectivity

rate index increased by 0. 96,2 and 0. 66, respectively. The research results can provide reference and theo-

retical for the urban ecological network construction of ecological security pattern and also can provide sci-

entific basis for the research on land space planning and ecological restoration.

Key words: morphological spatial pattern analysis (MSPA) ; minimum cumulative resistance (MCR) ; land-

scape pattern; ecological network; Zhuzhou City
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Fig. 1 Location of Zhuzhou City
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Table 1  Classification of ecological resistance factors

BHL g B 5 br e SARIER
1 A FRAR 1
VI ENRITS 2
b, 3
i B 4
N3 e
YR/ (O 3

o
[ee]
1 = w [\ — wl

V
Do
3}
3}

NDVI 0~0.15
0.15~0. 30
0.30~0. 45
0.45~0. 60
0.60~1.00

B X
M 2 X
SCER HRIE X
FLB T 5

B L AR/ m 0~9

9~21

WA R

w oS} — — Do w = l

=~

21~34

= W Do = Ol

34~50

50~143

T3 B HE S /m <300
300~600

w

600~900
900~1 500

=1 500

K B8 B/ m <300
300~600

— 5] w = wl

600~900
900~1 500

— Do w = wl

>1 500

®2 BEARFNE

Table 2 Weight of resistance factors

FHL 3 5 SO R Wz Ho B A AR

FRK 5 B A A NDVI B B B

A E 0.21 0.09 0.11

0.13 0.23 0.11 0.12




BRI AR % . 3T MSPA A1l MCR A58 [ 90 7 4= 245 W 25 44 5 8 4k 221

HE B
SH =

[CENIRIS T

B3 HRMmESEANER

Fig. 3 Ecological resistance base surface in Zhuzhou
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Table 3 Interaction matrix of ecological sources based on Gravity Model
L 2 3 4 5 6 7 8 9 10 11 12 13 1 15 16 17 18 19 20 21 22 23 24
#i5
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3.2.2 A&MRE  WFITIXIETE RS E 3 300
G HrhEBRE 21 &, —MRIEIE 279 &L BKER
3 106.52 km (& 7). P 8 FIHL 9 Z 8] /Y AH H.
VERI S8 B 2 5 180. 95, AH B I o B fie K, 3% W] U
M 22 18] Y AR S 5 D3R I HL il b 22 a) (4 B A
Uit I8 AR BE T 0N A 0 A R b N LR A
IR IR B3 HAH B AR p s A= SR . Wi 1 5
Uit 25 Z 18] B AH AT R BE Ry 0. 47, A B AR FT o

JE fe /N R R 1 5 25 A T AR T AR AL R
Ui, 5 1 P S e | BH ) K L A A JER TE 2 [ 4  Jo
A 55 Ry DRI , 8 A R e, 7 E SOUBE 3K
T Hb 22 () B A 285 VR b S Rb T A G B e 1
SOV P AR BRI 43 A JHR Ky A b o3 A TE
RN TIT (8 6B o D1 A Ak Y AU b i 50 B e e Ak A
AR, Wb 12,1314 RN 15 2 (] %) B 2 R 1 A
LRRANIE VR ML 6.8.9 Z 0] A JER 3 2 HOR 4 A L IF T
P M 7,10 2Z )48 B — > 2 AR 25 e D i A0 ) i 2
A= 255 B L A SR U 55 A T IS A 2 R b e AR b
T J3E 35 O Sl A A G S A 7 A 1 5 ) L 7 A SR 1 IR
T3 % 8 v O FE AR I A 3B A A= 25 AR B 2 3 IX I A Bt
PURCES R I N S VAT D S Y o8 77 i [ s Y TR
SLIRER AN VG b RS g T EB 43 DXl e 2D 2B 255 ML 3R
AN AE A 25 JER L 2 1T SO 5 X A S AN o
W% ONRB S ST Y XN AE R IR AR B . T DAAE
AU BN AR 0 T B D A 2 I A A ok o S A R R 285,
P g A 25 2 oty sl A I e S 15 ot vl A i 1
el 45 , ISR 5 DX A AR AR L fE 0 A A IR L 2 i
W R RS B R Z (R P )

N

A

0 10 20km
—

1
—— EBEAESIE
e A= 2 AR
N = AR
— AP

| R T AT A S

B 7 skl ESEESE S A

Fig. 7 Spatial corridor distribution of Zhuzhou
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Fig. 9 Spatial ecological barrier points of Zhuzhou
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Fig. 11 Optimization of ecological network construction
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