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Fig.1 Location of research area of Yellow River Delta Wetlands
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Tab.1 Calculation formulas and meanings of landscape pattern indices
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Tab.2 RSEI and loadings and contribution rates of four indicators on first principal component
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Tab.3 Changes in landscape pattern indicators of Yellow River Delta Wetlands (2001—2020)
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2001 12. 082 43.916 1.160 53. 655
2002 12. 147 44.138 1. 147 54.038
2003 12.225 44. 065 1.128 54. 669
2004 12.705 45.850 1.135 54.099
2005 12.715 45.495 1.131 54.271
2006 12. 801 45. 806 1.125 54.384
2007 13.576 48.345 1.132 53. 600
2008 13.420 48.733 1. 147 53.023
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1
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. 167 51.459
. 174 50.322
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2020 14.273 47.410 . 179 57.349
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Fig.4 Correlation between remote sensing ecological index and landscape pattern indicators
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Ecological Evaluation and Landscape Pattern Analysis of
Yellow River Delta Wetlands

TAO Jie', LI Shala', ZHANG Liting', ZUO Qiting'*

(1. School of Water Conservancy and Transportation, Zhengzhou University, Zhengzhou 450001, China; 2. Henan
International Joint Laboratory of Water Cycle Simulation and Water Environmental Protection, Zhengzhou 450001, China)

Abstract : [ Objective] Scientifically evaluate the ecological environment quality of the Yellow River Delta Wetlands, system-
atically analyze its landscape patterns, and provide scientific support for formulating effective protection and restoration strate-
gies in the region. [ Methods] Taking the Yellow River Delta Wetland Reserve as the study area, the remote sensing ecologi-
cal index (RSEI) was used to evaluate the ecological environment quality of the wetland from 2001 to 2020 based on the plat-
form of Google Earth Engine (GEE). The patch density, landscape shape index, Shannon diversity index, and contagion in-
dex were selected for the analysis of the landscape pattern, and the correlation between the RSEI and the landscape pattern
was explored. [Results] (1) RSEI increased in general, forest and grassland restoration and effective constraints of human
activities improved the RSEI from "poor” to "medium” level. The ecological quality of the Yi-Qian-Er protected areas and the
eastern estuary of the Yellow River improved significantly due to the remediation of sewage outfalls. The western and central
regions were affected by human activities and urban expansion, and the ecological environment was not optimistic. (2) From
2001 to 2019, the patch density and landscape shape index increased, and landscape diversity increased, but the contagion
index declined, resulting in weakened landscape connectivity. In 2020, connectivity was restored in part of the area, and the
contagion index increased significantly, resulting in the formation of more continuous dominant patches. (3) The temporal
trends of landscape pattern indicators and RSEI were consistent, and the contagion index was negatively correlated with RSEI
(r=-0.72), suggesting that excessive connectivity reduced ecosystem diversity and stability. Patch density, landscape shape
index, and Shannon diversity index were positively correlated with RSEI (r=0.75, 0.76, and 0.72) , suggesting that land-
scape heterogeneity and diversity contributed to the enhancement of ecological quality. [ Conclusion] The ecological environ-
ment quality of the Yellow River Delta Wetlands shows significant characteristics of overall improvement, local fluctuations,
and spatial differentiation. The temporal change trend of the landscape pattern is consistent with the changes in RSEIL. This
study can provide a scientific basis for ecological protection and management in the study area.
Keywords ; remote sensing ecological index ( RSEI) ; landscape pattern; ecological environment quality; correlation analysis;
Yellow River Delta Wetlands
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