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Abstract: The resilience of ecological networks refers to the ecosystem'’s capacity to withstand, recover from, and adapt to
unpredictable disturbances, which stands at the forefront of contemporary ecosystem research. This paper developed an
evaluation framework for the ecological security pattern, focusing on “ water resources, soil and water conservation,
desertification, and ecosystem quality.” Tt identified ecological sources, extracts corridors utilizing the MCR model, and
scrutinized the characteristics of the ecological security pattern on the Loess Plateau.The gravity model was employed to
establish an ecological network, enabling an examination of the resilience traits inherent in the network, along with an
analysis of the scope and strength of influence exerted by core nodes.The network robustness model was utilized to simulate

the variations in ecological network resilience across diverse scenarios on the Loess Plateau.The findings revealed that: (1)
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there was notable spatial heterogeneity in ecological source areas and corridors across the Loess Plateau. The ecological
source areas exhibited dense distribution in the north and sparse distribution in the south, demonstrating a northeastern to
southwestern trend.The primary core source areas were predominantly situated in the Inner Mongolia Autonomous Region and
Yulin City. (2) The ecological network of the Loess Plateau operated in a clustered mode, characterized by high
transmission efficiency and exhibiting a proximity effect and preference dependence effect in network connections. The
network structure displayed a clear hierarchy, with core nodes exerting significant control and exerting a driving influence on
network dynamics through radiation effects.(3) In the face of deliberate attacks and random failures, both the connectivity
robustness and vulnerability robustness of the Loess Plateau ecological network experienced noticeable declines. However,
the reduction in network connectivity was more pronounced, rendering the network fragile and indicating fragility in the
ecological network as a whole. In the deliberate attack scenario, the ecological network experienced a more pronounced
decrease in toughness, emphasizing the influential role of core nodes in controlling and radiating effects across the network ,
exhibiting a wide-ranging and intense influence.To enhance the ecological environment quality of the Loess Plateau, it is
imperative to safeguard the core source areas while bolstering connections among marginal source areas.This strategy fostered
the formation of a densely interconnected multi-core ecological network, which is vital for sustaining ecological integrity and

resilience across the region.

Key Words: resilience of ecological network; MCR Model; gravity model; robustness model; the Loess Plateau
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Table 2 Topological structure analysis indicators for ecological networks
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Fig.5 Spatial pattern of ecological network in the Loess Plateau in 2018
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Fig.6 The simulation of connectivity robustness of ecological networks on the Loess Plateau in 2018
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Fig.7 The simulation of fragile robustness of ecological network on the Loess Plateau in 2018
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Fig.8 The influence ranges of hub ecological nodes with connection strength on the Loess Plateau in 2018

F PR R R T MCR BERY 5 | Jp R AN S 2% I 265 50 A1 07 ik A5Ay e A 32 e - o J 2 25 R 45 P A R R A
I PR AL A0 25 T TG R BEAL I R 57 T A 25 I 25 I A2 A, A BT A 203 1 R S50 DX IR Wi i
EEEHEIT

(1) 35 g DRI AR 2 22 At o 25 (W) S o P 2 8 AU P2 A PR A ey g oA 2 G A A T 2 A L B
TR, S AR AL - DY g AE 1) BR300, e P AR A5 DR AR i, REBR TR B/ 5 A 28 R 70 s 0 e v A i

(2) 3 b g R A A M 205 B AR R AL G SRy | IR 25 A% R 003 vy T 245 00K 2R 2 SIS 30 2807 A A0 B 280097 5 194
IRASHE RO AU 50T AORT T 40% B)  B S al Sl 28R o, A0 a3 2 B A A B AL B A
St AR DX AR 2SSO RSB X A AT

(3) % EHGE BRI R T, B e D A 25 I 2% 22 10 65 M P R VG 553 68 R P 50 A 25 T o, (L) 4% 32 i
Ve R 3%, 45 Dy A, AR A 28858 5 B T G I 50 WA T 3 B A 8 A0 X A 2 ol 45 42
LRSS SOV SR SEMATE T R

http ; //www.ecologica.cn



22 1§ et S5 SRR E R A S M T 10483

HLE ® g e T e =g . W% . Hf 5 AR
GBS 0 % e %k . =% . WE - Gk R 45 ¢
WEEH — —%  — —% =y D% Tk

B9 2018 FEITBEERR WERAEST SZEE

Fig.9 The influence ranges of hub ecological nodes with wide connections on the Loess Plateau in 2018

42 g

A e A FOK R RV, A S ME R SR, IR S R e R I S R K
PV K L ORR- DD A A B R G TR UL A L AR R PE R & | TR A 2SR M5 DN SRR R0 B 55 7
TR A A 28, A4 L BEL 3 T 5 o ] MICR S0 B A 265 T 3, ) 8 A0 - 265 I 8% 5 i S 5 | A A ey
75 I 285 B BRSPS IO 4% R T A S N 48 Fh NS R R P 5 b7 FH 52 24 D) 24 A AR ASE 4L 3 2SS 40 A AL i s 85 8 e o 7
Pl e N AR MR AL, 8 7 8 - v SR AR AR A B R AE ARIAZE o A 251 % A 285 IO 46 14 55 i % 88 1)
JE s AW S0 ST 58 NS AL | 1 FH 22 Fh B R ASE A 6] 8 - 1 it A 2 I 4% 25 [0 S PRI 2R A TR A 42
T AR , S T 8 b v DA A AR 1 o i R TR B LR A 3

B X A A U R A 2 R 242 R S T 3, A S a5 s 2 B b AR 3 s, A S s R e AE
BEAIL B FN & S MO I B T B R R A A et JR A e A 5 A2 71 SO0 A 285 IO 288 P 42 T RN 4R S 2000y e

http ; //www.ecologica.cn



10484 A+ ird 44 %

[
B

AR p T #9259 123 69 7 19

2 o
5 G2 T
1“‘””’_7 R e 15—
8, ° -

=

o e —% o % o« =4 o U - %k
MWEEH — —% —— Z% =% Y% %

10 2018 FRAT R AU ELSRESWEFRETNL

Fig.10 The network structure changes with the hub nodes failure on the Loess Plateau in 2018
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