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Construction and Optimization of the Ecological Network in
Yimen County Based on MSPA and Landscape Connectivity

DONG Xinyu, LIU Yang

(College of Landscape Architecture and Horticulture, Southwest Forestry University, Kunming 650224, China)

Abstract: [ Purpose] To construct and optimize the ecological network in Yimen County, provid-
ing reference for local biodiversity conservation. [ Methods ] The morphological spatial pattern ana-
lysis (MSPA) method was used to identify ecological source areas, and an integrated ecological cost
surface was constructed, considering both anthropogenic and natural factors. The minimum cumulat-
ive resistance (MCR) model and gravity model were used to extract and screen ecological corridors
and to construct the ecological network in Yimen County. [ Results] 1) The ecological source areas
were mainly distributed in the high-quality habitat areas, which distributed in the northeast and cent-
ral parts of Yimen County, while the distribution was less in the east-central and southern parts due to

human activities. 2) The integrated ecological cost surface showed that: higher resistance in the east-
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central and western parts of the county, and lower resistance in the south-central and northern parts. A

total of 45 potential corridors were identified through least-cost path analysis, and 15 important cor-

ridors were extracted by the gravity model, and the spatial distribution of ecological corridors was un-

even and short in length. The grid analysis verified that: the value of o, B, and y was 0.40, 1.50, and

0.63, respectively, indicating low network connectivity with missing connections in the north and

south, which might affect species dispersal. [ Conclusion ] To optimize the ecological network in

Yimen County, it is recommended to add eight new ecological sources and 16 planned corridors. It is

also recommended to implement graded protection for ten important ecological nodes and 23 general

ecological nodes, and to identify and restore 24 ecological breakpoints. The results provide a scientif-

ic basis for the optimization of urban ecological network.

Keywords: ecological network; morphological spatial pattern analysis (MSPA); minimum cumulat-

ive resistance (MCR) model; landscape connectivity; Yimen County, Yunnan Province
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Tab. 1 Classification, assignment and weight of landscape resistance factors

TiH - Hh R 2R #k/m WRE/() 518 B 1 26 29/m
item land use type altitude slope distance from road
1 #th forest land <1480 <5 >800
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Tab.2 Landscape type classification statistics

pay/iEN T AYkm® /%
landscape type area percentage
L [X. core 712.22 77.09
iz X bridge 727 0.79
FLBA perforation 48.41 504
W% edge 119.74 12.96
372§ branch 22.54 2.44
FRZE loop 591 0.64
AL islet 7.84 0.85
T total 923.92 100.00
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Tab.3 Landscape connectivity index under different distance thresholds

SR AR B

o 200 m 500 m 1000 m 1500 m 2000 m
landscape connectivity index
AT IR
integral index of connectivity (IIC) 0.24 0.28 0.29 0.29 0.29
A BEE I PR AL
probability of connectivity (PC) index 0.28 0.33 0.36 0.37 0.37
F4 10 METRNEIEBEIER N
Tab. 4 Landscape connectivity index of A

ten ecological source areas

=] BEY 7032 - S R £ S USP i Gt 1=
serial number  patch number dPC I1C
1 7 5.22 3.82
2 1 75.34 67.35
3 3 47.26 41.64
4 6 5.54 3.76
5 10 1.09 0.88
6 2 56.96 50.05
7 4 7.04 4.89
8 8 4.55 2.94
9 9 1.87 1.40
10 5 7.43 6.89

FEFE IR IT X A e A S R A T
FEMER, R EA A TR M 2 [ A AR B e
M (32 5), G mioR X SEPriEol, &Lt A
HAEF D de im0 1S R JESIE 1 Ol B AR SR
XEERGE R B R F RIS, JEEAUA 145,
HAx 30 00— ERIE (5] 6). AFFE X A AEZS M
SRAS AT AR AN, B A 2SR A — A A R T
HREE PR A SR L 1 TP p T L X, B AER i
(1425 (6] Z3 A 7E r L AR PG Jy [ L 25 S TR
B8 TR A A 285 Ut R 50 114 08 A A 2 R 5 R —
DLk X Ay E R AR A 1 S I .

A 3t O A3 3 T A 285 X 445 1) 5 8 A T
IR PERTAL: MG R (o fH) . L83 (B H)
FGERERE (v (5) 435104 0.40., 1.50 1 0.63, FHH
S TR ARSNGB E MRSy, AEES
MR A — M, AR RN AR M SR

0 255 10 km

A2

ecological source area

ecological source point

B4 &SRS

Fig. 4 Distribution of ecological source areas

], AR (B 7) BoR: BBy BT
PERITT SR, DLRISE X R AY 25 [A] 43 A, EZEd
JEUAT PR R K AR A 6 b, MAZ O XA 2
8 N FREL K, TIC, PC il dPC {H 45 v 1 B B
SR AR IR, IF ] MCR AU ) 2 fe /N A
ABgAR, HX] 16 SBERE ; HUIH 10 NEEAE



174 Py I )y N = 22

5539 %

BT (R AR FRHLIX) F1 23 S — B
T EPTER R HIX); R 24 MRS
Wrgd s, H 7 A FAE, 1270y T RIE,
ST HER . LM PrREIE, RIbE
B o, By (EA91H 045, 1.72. 0.65, Efbzk
R,

1% low: 0.77

1= high: 5.52

Bl 5 HREMGESESRER

Fig. 5 Integrated ecological cost surface of the study area

3 Wig
3.0 YRV B 7 TR A A R AR H ) A
EN IS Al ey

AHFFE A MSPA 7755 oW 8 P48 B
R IR Y A, dEa S RN e R,
DRS4S UL R, 3 [R] X e A7 B A
PR ZEE BB SR, @il 11C 1 PC {H
TR [vi] B 5 o (L ) S Wl M, i o o i %
WURER . EMEE MR RE T, AW T
587 1 FVBUE 5 B X i 9 245 AT A R i 7,
AR EERL T BRSBTS H AR,
WAL MR R RS TR E R ER S
NIR BAU@ER YL, JTEs & Scimnr, gk
} B2 A1 Kappa R 03K %) 96.46% F1 0.93,

Gy T BT E P R 2 s BT, B
N FRAREE 35 R 66.53%. SAL XA, Z
AR B () SE AN, A=A AT g R - AH
X RAFIAEAROIRE, VR IR G 5l i 2, 4n
SRR . ARINFASE AR R ER A ARGl
FH 2021 4 2—3 A gL, BdlRios, &1
KRBV B, AT R h sl ik A K
W, WK EMEN, REAEHERR S WLIZ L X
PESRAE, PR A SR E , AT
RARIEIN S K S8 5 A 2B 22 18] i FH i or
&, FREMAES YR AR E M
R ko AR S ERE T B R AN R PR
R YIGE . BEE SR T A E 05, 4
KEWRS VR e E R Y. Hi TR
[Fi) b 35l 1 R R A G S, L SR A A A7 i 75 1)

®5 BETENRENETSHREEEIERER

Tab. 5 Interaction matrix between ecological patches based on gravity model

e

patch number 2 3 4 5 6 7 8 9 10
1 762.87 138.47 164.74 84.60 154.87 114.54 142.21 87.83 95.13
2 456.42 407.77 148.30 387.42 315.04 34.72 167.87 185.19
3 358.23 122.72 780.50 5403.35 1109.69 182.00 186.50
4 678.23 2814.61 350.67 1278.01 931.30 1144.86
5 368.97 133.28 316.05 2480.24 4137.18
6 820.71 9663.88 699.89 730.44
7 1217.01 196.79 201.65
8 568.04 569.33
9 16898.22
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Fig. 6 Ecological network of the study area
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