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Tab.1 Ecological resistance values and weights
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Tab.2 Statistical table of regional landscape type composition obtained based on MSPA
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Fig.2 Spatial distributions of landscape types based on MSPA
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Tab.3 Landscape connectivity calculation results

A 2SR 2 A G AV km? dp A 2SR b 2 G5 T AV km? dypc
1 2.44 0.97 10 1.71 3.05
2 6.39 1.95 ) . 11 4.05 17.07
4 26.80 65.93 ERAESTIL 12 3.02 0.25

FEA ST 5 1.04 2.85 13 1.44 2.99
6 2.96 7.48
g 507 618 — 3 1.15 0.04
9 24.76 70.84 7 1.73 0.08

22 AEXMBEAE

i MSPA HEULEL R A FHS A A Bk
JEE T B A R B R A A A LA
BH 3 167, 45 BH 3 PR R 45 A BT e an e 4 iR
Hi P&l 4 BT UL 28 [E) A A B Rk 2 IR AR b 7 L R AR i

A L (E s X 32 B v A T R A I AR
HIE B A NS Bl R A DX, Sl 3t
PR, G AR 22 | A A AR E PR 2 s IR FHL ) (B3
DX T AR KRS A 25 P P 30, Sl et 57
JEAR, 2 N/, BT A 25 Z R A i 3h Al
feid

FHLAE FELAE FLAE
10 10 10
20 20 20
: ; :
40 40
50 50 80
T e F-Hu I
WA FHLA1E b Tlﬁo
10 10
20 20 20
40 30 30
60 40 40
80 50 50
MSPASKILE% BT B
)
A 0 4 8 km
69.1 1
10
ZRGBH i

K4 AR Kgn 4 By T Al e

Fig.4 Constructions of each resistance factor and comprehensive resistance surface
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Fig.7 Ecological security pattern in Fushan District
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Construction of Ecological Security Pattern Based on MSPA
and Circuit Theory:a Case Study of Fushan District, Yantai City

CHEN Gang', WU Mengquan', WANG Qiang”, ZHENG Xueqin®, XUE Mingyue®*, LIU Longxing',
LIU Bowen', LU Jinyi', TANG Yijie'

(1.School of Resources and Environmental Engineering, Ludong University, Yantai 264039, China;
2.Natural Resources Bureau of Fushan District, Yantai City, Yantai 265500, China;
3.Yantai Zhengsheng Land and Real Estate Asset Appraisal Co., Ltd., Yantai 264000, China;
4.Bethai Disaster Forecasting and Mitigation Center, Ministry of Natural Resources, Qingdao 266061, China)

Abstract ; The rapid urbanization has led to the encroachment of ecological spaces such as forests and grass-
lands, which exacerbates the habitat fragmentation. By establishing a rational ecological security pattern , the sig-
nificant conflict between land use and ecological development can be alleviated during the rapid urbanization
process.Taking Fushan District in Yantai City as a case study, ecological source areas were identified based on
morphological spatial pattern analysis( MSPA) and landscape connectivity methods.MSPA landscape elements,
land use types, elevation, slope , and distance to rivers were selected as resistance factors to construct the eco-
logical resistance surface.Ecological corridors, ecological “pinch points”, and ecological “barrier points” were
identified by using circuit theory,and an ecological security pattern coordinated with urban development was
constructed.The main results are as follows.1) A total of 13 ecological source areas are identified , which covers
an area of 79.56 km® and accounts for 11.28% of the total study area. Among these, 11 primary ecological
source areas with an area of 76.68 km”, and 2 secondary ecological source areas covering 2.88 km” , are identi-
fied.2) 18 ecological corridors with a total length of 83.06 km are extracted , which includes 4 primary ecologi-
cal corridors with 46.27 km in length and 14 secondary ecological corridors with 36.79 km in length.3) A total
of 83 ecological nodes are selected, which are composed of 52 ecological “pinch points” and 31 ecological
“barrier points”.Based on the distributions of source areas, corridors,,and nodes,an ecological security pattern
of “one core,one belt,three zones, multiple corridors, multiple sources,and multiple points” is constructed to
provide a scientific basis for regional ecological restoration and land development.

Keywords : MSP A ;landscape connectivity ; circuit theory ;ecological security pattern



