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Abstract

This study constructs a mapping relationship between environmental factors and ecosystem
health indicators based on neural network models and a mangrove ecosystem health assessment
method based on health degree (I) and deviation degree (b). Furthermore, health status of the Fu-
tian mangrove ecosystem in Shenzhen was assessed and predicted based on the diversity of ben-
thic animals and the number of black-faced spoonbills (Platalea minor). The results showed that
the value of grey correlation degree is greater than 0.9 between human activity indicators (noise
and population) and the number of black-faced spoonbills, as well as water quality indicators
(dissolved oxygen, total phosphorus, soluble phosphorus, nitrate nitrogen, ammonia nitrogen, sa-
linity, pH, total nitrogen, and conductivity) and the diversity of benthic animals. The simulation
results of the bird population and benthic diversity based on the neural network model are con-
sistent with the values and trends of field monitoring indicators. The number of black-faced
spoonbills and their I values is expected to decline in the next few years, while the diversity of
benthic animals and their I values will show an overall upward trend, indicating that the water
environment health status of the area has been greatly improved, while the entire wetland eco-
system is still unhealthy. Deviation degree (b) fluctuations over time indicate that the stability of
the ecosystem health in the area is weak, and mangrove management and protection need to be
strengthened in the future.
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Figure 1. Location map of the Futian mangrove reserve
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Table 1. The grade and meaning of ecosystem health assessment
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Figure 2. Grey correlation degree between urbanization level and black-faced spoonbill number
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Figure 3. Grey correlation degree between water quality indicators and benthic diversity
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Figure 4. Simulation results of the change in the number of black-faced spoonbill in Futian mangrove from 2005 to 2014
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Figure 5. Simulation results of changes in benthic diversity in Futian mangrove from 2005 to 2013
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Figure 6. Prediction results of the number of black-faced spoonbill in Futian mangrove
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Figure 7. Prediction results of benthic diversity index (/) in Futian mangrove
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Figure 8. Health level (/) of waterfowl and benthic animals in Futian mangrove from 2005 to 2017
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Figure 9. Deviation level (b) of waterfowl and benthic animals in Futian mangrove from 2005 to 2017
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