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Analysis of habitat vulnerability of Schizothoracine spawning grounds in plateau rivers based on SRP model//
Zhang Yuzhen', Yao Fan', Yang Xiaobo', Xia Hao’, Chang Li’, An Ruidong' (1. State Key Laboratory of Hydraulics and
Mountain River Engineering, Sichuan University; 2. Guiyang Engineering Corporation Limited, POWERCHINA)
Abstract; Taking two natural schizothoracine spawning grounds in the Sequ and Maiqu rivers, tributaries of the upper
Lancang River, as the study areas, and Schizothorax lantsangensis and Schizothorax lissolabiatus of the genus Schizothorax
(Cyprinidae) as protected targets, an evaluation indicator system for the sensitivity-resilience-pressure (SRP) model was
established. Combined with high-resolution remote sensing images, the spatiotemporal characteristics of habitat vulnerability
of spawning grounds in dry and wet years were comprehensively analyzed. Furthermore, the habitat vulnerability index and
calculated values of each evaluation indicator were used as inputs for the LightGBM model, and SHAP was introduced to
improve model interpretability to identify driving factors of habitat vulnerability. The results show that the overall habitat
vulnerability in study area is at slight vulnerability level, with differences observed across hydrological years. The average
habitat vulnerability index of the spawning ground in the Sequ River is 0. 27 in dry years and 0. 38 in wet years; the average
habitat vulnerability index of the spawning ground in the Maiqu River is 0. 27 in dry years and 0. 23 in wet years. Spatially,
the habitat vulnerability index presents a distribution pattern of high values along riverbanks and low values in river channel
center, exhibiting obvious spatial agglomeration. Water depth is the dominant factor affecting habitat vulnerability, with an
importance contribution of 48.2%.

Key words: Schizothoracine fish spawning grounds; plateau rivers; habitat vulnerability; SRP model; the upper Lancang
River
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Fig.2 River substrate conditions of spawning grounds in the Sequ and Maiqu rivers
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Fig.3 Suitability curves of water depth and temperature

for target fish
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