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Water Habitat Image Classification and Quality Evaluation Based on Deep
Learning: A Case Study ofthe Pilot Zone ofthe Yangtze River Delta Integration Area

WANG Jiegiong, JIANG Huiging, WANG Min*

Abstract:

[Objective] The Yangtze River Delta (“YRD”) integration area is one of the most
typical water network areas in southern China, where river and canal networks
are interwoven, and ponds and lakes are widely scattered. Water bodies serve
as the lifeline of the water towns in southern China, and it is crucial to improve
the water ecosystem services of water bodies therein. With the development of
river and lake ecology restoration work, the evaluation of water habitat quality
has gradually become a hot topic. Through a literature review, it is found that the
shortcomings of existing research are as follows: in terms of research objective,
most of existing researches in China focus on rivers in the plain river network
area in northern China or the mountainous areas in southern China, while paying
less attention to the water network in the Yangtze River Delta; in terms of
research content, the focus is on high-precision evaluation of the entire river
basin or macro, qualitative research on large-scale areas, and there is still a lack
of large-scale, large-sample and refined classification evaluation research; in
terms of research method, although there are relatively mature evaluation
systems internationally, they are mostly based on field surveys and sampling
surveys, which are time-consuming and featured by small sample size, limited
evaluation range and poor data tracking, often unable to keep up with the speed
of land use and cover change. For the high-density water network in the YRD
integration area, existing research methods have obvious technical bottlenecks
and fail to meet the practical requirements of ecological restoration planning
and design. In response to the higher demand for high-quality ecological
restoration and intelligent monitoring in the YRD integration area with a focus on
the quality of water habitat, this research proposes that large-scale and large-
batch satellite images of water habitat can be intelligently identified, classified
and evaluated through the training of convolutional neural networks (CNN)
involved in deep learning (DL), aiming to explore the forefront of digital technology
in landscape architecture, and provide information and intelligent technical
support for the integration of ecological and green development in the YRD area.
[Methods] This research proposes an image classification method based on
convolutional neural networks (CNN) and utilizes satellite images obtained
through network channels in the YRD integration aera as a dataset (including
training, testing, and validation sets) for pre-processing. The Urban River Survey
(URS) is used as the evaluation index system of image classification for water
habit in the YRD integration area, and the dataset is annotated for classification.
The deep learning model is trained using the training set, and the accuracy of
the model is tested using the testing set. The parameters are continuously
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adjusted, and the model is evaluated using the validation set. The trained deep
learning model can quickly identify satellite images in the YRD integration area
and intelligently classify and evaluate water habitat quality.

[Results] Water habitat quality can be evaluated from the three aspects of
physical habitat, vegetation type and material type, and classified according to
the SHQI grading evaluation standard. The results show that the water habitat
quality of the YRD integration area should be improved. The number of water
habitats with particularly good quality is relatively few, mainly because of high
artificialization of water barges, few types of riverway habitats, relatively single
vegetation type in the riparian zone, and navigable water transport. Water
habitats with relatively good quality often have the following characteristics: a
high proportion of natural or naturalized banks, multiple types of habitats such
as shallow shoals and streams in riverways, rich vegetation in the riparian zone,
various aquatic plants in riverways, few riverway revetments, and materials
dominated by mainly biodegradable revetments (such as reeds and wooden
stakes) or open cornerstone revetments (such as ripraps and stone cages). In
the vast agricultural land, the water habitat quality is relatively poor, generally
rated as “Below Average” or “Poor”. The characteristics of these areas include a
single type of river habitat, few or no vegetation cover in the riparian zone, and
hard revetments in artificially excavated waterways. Due to the highly engineered
waterways in urban areas, villages or residential areas, the water habitat quality
is mainly rated as “Poor”.

[Conclusion] The evaluation of water habitat quality is a crucial aspect of water
ecology restoration in the context of booming ecological green integration in the
Yangtze River Delta. This research constructs a water habitat quality evaluation
index system by selecting evaluation indicators based on image perception, and
trains a deep learning model using image classification methods. The application
of deep learning models can conduct long-term and large-scale quality
evaluation of water habitats, improve work efficiency, expand the spatiotemporal
dimension of water habitat quality evaluation, and reveal the changes in water
habitat quality. By updating image data, it can track and monitor the water habitat
quality in the YRD integration area, and explore the development of digital
technology in the field of landscape ecology, and provide technical support for
the restoration of water habitat and green development in the YRD area.
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