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Mechanism and damage assessment of the impact of earthquakes
on the ecological environment of Sanjiangyuan National Park

YIN Cheng-long', ZHOU Qiang®, LIU Feng-gui’, CHEN Rui-shan"’, MENG Fei*
(1. School of Geographic Sciences, East China Normal University, Shanghai 200241, China; 2. School of
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Abstract: National parks are an important part of the construction of ecological civilization in
China, and a practical action to promote natural ecological protection and protect biodiversity.
However, natural disasters are an important factor affecting the construction and sustainable
development of national parks. The Sanjiangyuan region is an important ecological barrier in
China, and the ecological environment is extremely fragile and sensitive. It has poor self-
regulation and repair capacity and once damaged, it is extremely difficult to recover. The
frequent occurrence of earthquakes and their secondary disasters in the Sanjiangyuan region
has a great impact on the ecological environment. In order to systematically assess the impact
of earthquakes on the ecological environment in the context of the construction of the
Sanjiangyuan National Park, this paper constructs a framework for assessing the direct and
indirect impacts of seismic hazards on the ecological environment of the park based on the
assessment of several seismic hazards on the Tibetan Plateau in recent years. Based on this
framework, this paper takes the 2021 Qinghai Madoi earthquake as an example, and
comprehensively evaluates the impact of the earthquake on the ecosystem and ecological
infrastructure of Sanjiangyuan National Park and the loss of ecosystem service value through
field surveys, remote sensing, and GIS methods. On this basis, the idea of building an
assessment platform for the impact of earthquakes on the ecological environment of national
parks is proposed. The results show that the earthquake seriously damaged the ecological
management and protection facilities of Sanjiangyuan National Park and the structural stability
of ecosystem elements such as glaciers, permafrost, vegetation, surface and water system,
destroying regional ecosystem functions. The value loss of ecosystem services caused by the
earthquake reached 149.267 billion yuan, far exceeding the direct economic loss of 11.695
billion yuan. The evaluation framework and platform construction ideas proposed in this paper
can provide a reference for evaluating the impact of future earthquakes on the ecological
environment of the Sanjiangyuan region and even the entire Tibetan Plateau National Park.

Keywords: Sanjiangyuan; national park; earthquake; ecological environment; impact mecha-

nism; damage assessment



