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Abstract: The unique regional geological environment and climatic conditions of the middle reaches of the Yarlung
Zangbo River (YZR) have fostered widespread rockfall and rockslide hazards. This area serves as a natural
laboratory for studying land surface response under coupled endogenic and exogenic geological processes. This
study identified 483 rockslides, 26 key nearshore rockfalls, and 18 slope deformation masses in the Konggar-
Nyingchi segment of YZR through remote sensing interpretation and field surveys. Analysis revealed zonal patterns
of disaster distribution influenced by coupled endogenic and exogenic geological processes. Disasters are densely
distributed along the Sangri-Nang County segment, and this area is closely related to tectonic activity. Disasters are
mainly distributed in seasonal permafrost areas. Rockslides predominantly occur in soft rock formations like phyllite
in Gyaca-Nang County and Konggar-Sangri, followed by gneiss strata in Lilong-Nyingchi. Rockfalls mainly occur
in hard rock formations of granite-pegmatite in Sangri-Lilong. Small-scale rockslides are more developed in
Konggar-Sangri wide valley segment, where the terrain is relatively low and gentle. Additionally, several continuous
large-scale rockslides along the Gyaca-Nang County riverbank are associated with concave bank erosion of the river.
Disaster distribution patterns reflect the dominant role of tectonic activity over disaster density, lithology over
disaster types, climatic conditions over disaster formation processes, and topography-geomorphology over disaster
scale.

Key words: rockfall and rockslide hazards; Yarlung Zangbo River midstream; disaster driving by the coupling of

endogenic and exogenic geological processes; zonal distribution of disasters
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Fig.1 Geological setting of the study area. The historical earthquake data were from the USGS
(https://earthquake.usgs.gov/earthquakes/search/), and the active fault data were derived from Wu et al. (2024).
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Fig.2 (a) Vertical profile of the Yarlung Zangbo River, and (b-e) river valley geomorphology transformation.
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Fig.3 Typical examples of (a) rockfalls, (b-f) rockslides and (g) slope deformation masses in the study area. Solid

yellow closed lines indicate the disaster perimeter, and yellow arrows indicate the instability direction.
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Fig.4 Disaster distribution, geomorphology and lithology characteristics in the study area.
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Fig.5 Density map of disasters and active fault distribution in the study area.
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Fig.6 Mean annual precipitation (a), mean annual ground temperature (b), permafrost (c) and disaster distribution

of the study area. The precipitation and temperature date were obtained from National Tibetan Plateau/ Third Pole

Environment Data Center (http://data.tpdc.ac.cn), and the permafrost data were derived from Zou et al. (2017).
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Fig.7 Relationship between disaster distribution and lithology.
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Fig.8 Relationship between disaster development characteristics and landform.
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Fig.9 Distribution (a) and characteristics (b-d) of large-scale landslides along the riverbank of Gyaca-Nang County.
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