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Abstract: Against the backdrop of intensifying global warming and the growing emphasis on global carbon cycle research, the
precise identification and characterization of water bodies in karst regions—as efficient carbon sinks—is of great significance.
As a typical karst area in China, Guangxi still lacks a systematic classification of its karst and non-karst lakes and reservoirs. This
study aims to fill this gap, to provide foundational data for research on lakes and reservoirs in karst areas nationwide, and to offer
a scientific basis for ecological protection and management of regional water bodies. We investigated 788 lakes and reservoirs
(each >10 ha in area) in Guangxi. Using multi-source geospatial data including Lake-TopoCat and applying GIS technology, we
identified these water bodies and extracted their morphological characteristics (area, reservoir capacity, shoreline length) and
catchment attributes. By integrating data from the World Karst Aquifer Map (WOKAM) and the Global Lithological Map (GLIM),
and based on the proportion of karst strata within the catchment area (>75% defined as karst, 35-75% as semi-karst, 10-35% as
weak karst, and <10% as non-karst), a systematic classification was conducted. A random forest model was further applied to
quantitatively analyze the influence of climatic (rainfall), lithological, topographic, and anthropogenic (population density) factors
on the distribution of karst lakes and reservoirs. The results show that: (1) Among the 788 lakes and reservoirs, karst types are the
most numerous (314, accounting for 40%), primarily concentrated in the intensively developed karst regions of central, northwest,
southwest, and northeast Guangxi, such as peak cluster depressions and karst basins. (2) Karst lakes and reservoirs exhibit the
largest maximum individual area (98.25 km?), the highest extreme reservoir capacity (10,260 million m?), and the most complex
shoreline morphology (maximum 554.97 km). However, their average area (1.07 km?) and median reservoir capacity (1.30 million
m?) are relatively small, indicating a prevalence of medium and small sizes alongside the existence of extra-large individuals. (3)
The catchments of karst lakes and reservoirs are dominated by carbonate sedimentary rocks (>90%), whereas non-karst types are
mainly underlain by non-carbonate rocks such as siliceous clastic sediments. (4) The random forest model significance analysis
reveals that the formation of natural karst lakes is primarily controlled by highly permeable soluble rocks (22.91%),
low-permeability compact rocks (26.67%), and rainfall (28.94%). Among these, permeable soluble rocks and abundant rainfall
are key drivers, whereas low-permeability rocks significantly restrict development. The construction of karst reservoirs is jointly
controlled by rainfall (22.66%), carbonate rocks (12.35%), low-permeability compact rocks (11.14%), terrain slope (13.19%),
and human activity. This study provides the first systematic mapping of karst lakes and reservoirs in Guangxi and quantifies their
morphological traits, demonstrating that lithology (dominated by permeable soluble rocks and restricted by low-permeability
rocks) and climate (rainfall) are the core factors controlling their formation and distribution. The results fill a gap in the systematic
survey of karst water bodies in Guangxi, deliver essential baseline data for understanding carbon sink processes in karst regions,
and offer scientific support for regional water resource management and aquatic ecosystem protection strategies.
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Fig.1 Map of Karst Lakes and Reservoirs in Guangxi
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