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Abstract: The Yellow River Delta is a typical estuary wetland in Eastern China. In recent years, extensive agricultural and
petroleum exploitation caused severe damage to the natural wetland ecosystem in the Yellow River Delta. To restore the
wetland ecosystem, large areas of rehabilitated reed wetland were constructed in this region. However, few studies have
investigated the effect of ecological restoration and assessed the health status of rehabilitated reed wetland in the Yellow
River Delta. The objective of this study was to establish an evaluation index system based on the analytic hierarchy process
(AHP) and assess the health status of the rehabilitated reed wetland in the Yellow River Delia.According to the principles
of the AHP, we built an evaluation index system based on the characteristics of habitat ( pH and conductivity of surface
water, soil salt content, soil organic matter content, and soil total nitrogen content), community structure ( coverage,
density, height, and aboveground biomass ), and plant physiological and biochemical features ( SOD, superoxide
dismutase; APX, ascrobate peroxidase; CAT, catalase; GPX, guaiacol peroxidase; DHAR, dehydroascorbate reductase ;
MDHAR , monodehydroascorbate reductase ) . The original data of the evaluation indexes were normalized and converted into

data matrix to calculate the weight of each evaluation index based on expert knowledge and the AHP principles. The weights
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reflected the relative importance of the evaluation index. The weights and normalized evaluation index data were together
used to calculate the ecosystem health index. The health status of rehabilitated wetland ecosystem was determined by a
comparison between the rehabilitated and natural reed wetlands. From the result of the weight calculation, we found that
aboveground biomass is the most important among the 15 evaluation indexes, followed by coverage, density, soil organic
matter content, soil total nitrogen content, the activities of SOD, CAT, GPX, soil salt content, surface water conductivity,
and pH value. Through the comparison between rehabilitated and natural reed wetlands, we found that the soil organic
matter content, soil total nitrogen content, soil salt content, density, and aboveground biomass of the rehabilitated reed
wetland were significantly lower than those of the natural reed wetland. However, the electrical conductivity of surface water
and the activities of APX, DHAR, and MDHAR of the rehabilitated reed wetland were significantly higher than those of the
natural reed wetland. Thus, the result of the synthetic evaluation showed that the ecosystem health index of the rehabilitated
reed wetland is lower than that of the natural reed wetland. The results indicated that the health status of rehabilitated reed
wetland could not reach that of a natural reed wetland within a short period. Because recovery time has important influences
on ecosystem health, long —term monitoring data is necessary for improved understanding of ecosystem dynamics and

assessment of ecosystem health.
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