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Abstract: With the rapid urbanization in China, ecosystems and relevant ecological issues of large metropolitan areas have
increasingly become a source of concern. To promote ecological protection, restoration, and refined management, it is
necessary to analyze and identify regional ecological security and restoration patterns. Here, we used the Pearl River Delta
region as the study area. First, six key ecosystem services were quantitatively modeled and mapped based on the InVEST
ecological tool. Some parts with high ecosystem services were identified as ecological sources according to the self-
organization feature map ( SOFM) neural network model. Second, a resistance surface of ecological flow was developed by
integrating the factors of surface land cover, landscape connectivity, and human activities. Subsequently, the minimum
cumulative path model was used to identify the basic trend of the regional ecological corridor and the spatial distribution of
ecological nodes. Based on this analysis, the gravity model was applied to classify the importance of ecological zones and
ecological corridors according to the correlation between ecological sources and extract ecological obstacle points. Based on
the above analysis, 36 ecological sources, mainly forest land, were identified, which accounted for approximately 29.56%
of the total area. In addition, based on the least resistance path model, we identified 141 key ecological corridors

(1900 km) , 10 ecological nodes connected with ecological flow, and 2776 km® high-priority ecological restoration area.
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Finally, the key ecological sources and their radiating areas were integrated to form five ecological zones in the northeast,
northwest, southeast, west, and south, according to the importance level of the ecological corridors determined by the
gravity model. Therefore, this study proposed a regional ecological security and restoration pattern of the Pearl River delta,
which took ecological source as the core, ecological corridor as the main axis, ecological node as the connecting point, and
ecological obstacle point as the restoration area. Corresponding ecological restoration and management measures were also
put forward for various ecological elements, which would be beneficial for solving regional ecological issues in large

metropolitan areas.

Key Words: Pearl River Delta region; gravity model; ecological security pattern; ecosystem services; ecological restoration
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Fig.1 Location and land use in the Pearl River delta region
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Fig. 3 Spatial distribution of integrated ecosystem services
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Fig.4 Spatial distribution of ecological elements

3.3 TSI BRI AR LR
331 EFHK

AT GEARIE 51 1 A /INF e B A A U ) R S DX, DMK AT AR S A X R 43, % E AR 2 TR b 1Y)
TR ORI, 51 e DX 3 A AR A R 14 A 285 U 5 SR, 9 %) o A U s 2 TR 200 5 A e e e X 25 A PRIE
FESTO I FERR AR R DL A BUE N e 5 AN E AR AR TR, FEARE 5| T AL A SRR o A A X
(%3), EEASHEMAE 1.9.13.28 .31 FA, & [F4R 5 A SR B4R PEAE ARk A m P R AR A

http ; //www.ecologica.cn



23 4 RAEE AFETESRGMS 55 IR =M A S L2 5B R R 8425

BIREX , Fan, T 1 SAESIRHXT 3.6 .8 .14 15 5 A= I AT B8 14 SCHRAE FI T4 3 S P AL 3 A 25 D e
X, DAL S RN, PGP ZR AL B A 25 2 RE X A0 DA SRR B MRS O, i 2 0 5 4 S 05t 22 i) ) S 3B 1 ]
A DL T ORGP AR A5 DI BE DX 4 (0 52 B 1 5 R B T PG v A e A A I R IX DA SR S RN MR A e 22 | i o i 4 [
— A ST REIX P 24 B AR S RRIE AT A B B, LAY AR S T RE XA HL R B

x3I EBIEESRE

Table 3 Ecological function partition table
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PELHR Northwest area 1 3.6.8.14.15

ZR4t#B Northeast area 9 2.4.5.7.10.11.12
AR A IAEIX. Southwest area 13 16.17.20.21.22 23 24
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