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ECOLOGICAL ASSESSMENT INDICATOR OF THE YANGTZE RIVER:
PASSIVE ACOUSTIC MONITORING BASED POPULATION
SIZE OF THE YANGTZE FINLESS PORPOISE

WANG Ke-Xiong', WANG Zhi-Tao', MEI Zhi-Gang', ZHENG Jin-Song', HAO Yu-Jiang',
HAN Yi', DUAN Peng-Xiang', CHEN Yu-Wei"’, YANG Yi-Ning"’, QIU Jian-Song"’,
FAN Fei', DENG Xiao-Jun' and WANG Ding'

(1. Key Laboratory of Aquatic Biodiversity and Conservation of Chinese Academy of Sciences, Institute of Hydrobiology, Chinese
Academy of Sciences, Wuhan 430072, China; 2. University of Chinese Academy of Sciences, Beijing 10049, China)

Abstract: As a complicate ecosystem, the Yangtze River includes numerous organisms and their habitats, as well as the
complex relationships among the organisms and between organisms and the natural environment. Under both natural
effects and human influences, the stability and variability of the river ecosystem has been extensively concerned. So far,
there have been some single or compound indicators, with certain pertinence and universality, used to characterize the
eco-environment quality and biodiversity level of the river. But as the eco-environment of the river is constantly chan-
ging, especially caused by the human disturbance, several large species in the river have been “extinction”, or “most
likely extinction”, or “critically endangered”, therefore, at this stage, it is necessary to establish a new ecological assess-
ment indicator based mainly on the survival conditions of existing large species in the river. The new indicator will be
used to comprehensively characterize the health status and biodiversity integrity of the river ecosystem, and to provide
scientific and technological support for the well implementation of the “10-year fishing ban” and the “Yangtze River
Protection Law”. The Yangtze finless porpoise (Neophocaena asiaeorientalis asiaeorientalis) only distributes in the
middle and lower reaches of the Yangtze River, Dongting and Poyang Lakes, and likely, has been the only aquatic
mammal in the river. Over the years, the porpoise has received high attention from all walks of life and has become a
“star” species in the river. The changes of porpoise population distribution and size are closely related to the changes of
eco-environment and fish resources in the river, which have the basic attributes of comprehensively representing the
eco-environmental quality, fish resources, biodiversity and their changes. In the complex underwater acoustic environ-
ment, the sonar signals of the porpoise have distinct time-frequency characteristics and are easily detectable and quanti-
fiable. The sonar signals have been widely used for passive acoustic monitoring and real-time identification, as well as
group size estimation of the porpoise in the wild. Meanwhile, the employment of the passive acoustic monitoring for
detection of the porpoises in the wild is convenient and highly efficient, and even for non-professionals with short term
training. Long-term employment of underwater passive acoustic monitoring in sample sites along the river and in the
lakes can detect the occurrence of the porpoise, group size and their changes. The detection results can be used not only
for quantitative analysis of eco-environmental quality, fish resources and aquatic biodiversity in the sample sites, but
also for quantitative evaluation of the anthropogenic disturbance to the eco-environment and aquatic biodiversity.
Therefore, the population distribution and size of the porpoise based on passive acoustic monitoring can be employed as
an important ecological assessment indicator to evaluate the eco-environmental quality and aquatic biodiversity, as well
as their temporal-spatial changes along the river and in the lakes. Meanwhile, the indicator could be used to evaluate the
implementation of relevant protection work and the actual protection effect.

Key words: Yangtze finless porpoise; Ecological assessment indicator; Sonar signal; Passive acoustic monitoring; Eco-
environmental quality; Fish resources; Aquatic biodiversity; Anthropogenic disturbance



