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Fig.1 Vegetation selection index for flexible wave

break forests (Nenjiang River)
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Tab.1  Index weighting for the vegetation selection index
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Tab.2 Index values or descriptions of plants selected for the flexible wave break forest
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Tab.4 Suitability degree of the selected vegetation species
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Optimization of Vegetation in a Flexible Wave Break Forest for Nenjiang
River Using a Multi-attribute TOPSIS-AHP Model

WEI Yi-ming, DONG Zeng-chuan, XU Wei, WANG Jian-ting, REN Jie

(College of Hydrology and Water Resources, Hohai University, Nanjing 210098,P.R.China)

Abstract: Because they are ecologically sound and cost-effective, wave break forests are widely used for at-
tenuating waves to protect river banks and shorelines. But plant selection for bank protection is complex,
and plant growth characteristics, climate, soil characteristics and wave dissipation efficiency must all be
considered and optimized. In this study. we developed a plant selection index system for a flexible wave
break forest along Nenjiang River and then used the system to select plants for the forest. Our aim was to
provide a reference to guide plant community development for ecological restoration projects. The TOPSIS-
AHP model, developed to assist plant selection for the flexible wave break forest, was based on the tradi-
tional TOPSIS method and included the interval number, triangular fuzzy number and processing tech-
niques. The plant selection index system consisted of eight indicators, grouped into three first-level indi-
ces:wave attenuation function, growth habits and auxiliary function. Index weighting for each of the eight
indicators was determined using the Analytic Hierarchy Process (AHP). A five-level qualitative description
for each of the eight indicators was developed, along with the corresponding criteria. The index values of
ten plants were evaluated and the suitability degree of each plant was determined. Results show that Salix
integra s Phragmites communis and Arundo donax were suitable for constructing the Nenjiang flexible
wave break forest, with Salix integra ranking highest. Future research should focus on establishing wave
break forests that are multi-level, mutually beneficial and stable, based on the rigid-flexible plant commu-
nity model.

Key words: TOPSIS method; analytic hierarchy process; flexible wave break forest; vegetation selection;

Nenjiang River



