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Abstract: Studying water-level dynamics in plateau shallow lakes is important for understanding the interactions between human activities
and environmental changes. Long-term, continuous records of lake-level variation are rare, as modern monitoring systems were established
relatively late. This study takes Lake Qilu in central Yunnan Province as its research subject. We integrated multiple lines of evidence,
including human settlement distribution, palaco-shoreline geomorphology, historical documents, early maps, and remote sensing data, to
reconstruct seasonal lake coverage during wet and dry seasons for six representative years (1284, 1523, 1691, 1798, 1894, and 1937).
Based on the reconstruction results and additional historical records, we further established a continuous sequence of water-level
amplitudes from 1284 to 1955. The results show that the main basin morphology has remained generally stable due to topographic
constraints. Changes in lake coverage are mainly observed in areas prone to reclamation, including shoals and deltaic margins along the
western, southern, and northern shores. These changes are characterized by the outward extension of embankment lines and the gradual

enclosure of lake bays, which continuously reduce the lake's expansion space in wet seasons. Over the past 600 years, the water-level
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amplitude of Lake Qilu has exhibited a stepwise decreasing trend with fluctuations around stable levels. Two distinct decreasing shifts
occurred around 1523 and 1691, representing regime shifts in the lake's water-level amplitude. In contrast, intense human modification of
outflow channels around 1894 did not cause similar regime shifts. Mechanism analysis indicates that variations in water-level amplitude
are jointly driven by the coupling of climate conditions, human engineering interventions, and lake governance capacity. Climate
conditions create favorable natural backgrounds for human intervention, and engineering works directly alter the physical boundaries
within which lake water levels evolve. The occurrence of downward regime shifts depends on whether local governance systems can
integrate the advantages of natural and engineering factors into lake management and sustain such management through institutional
mechanisms. This study provides a clear process-based framework for identifying historical evolutionary transitions and evaluating
governance approaches for plateau shallow lakes.
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Fig.1 Overview of the study area
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Tab.1 Comparison of population of Tonghai County and Hexi County, Yunnan (1921-1949)
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Tab.2 Population records and estimated population of Tonghai County during the Ming and Qing periods
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Tab.3 Piecewise values of design freeboard under different protection conditions
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Tab.4 Stable waterfront settlements for the year 1284 derived from historical sources
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Tab.5 Palaeoshorelines along the shores of Lake Qilu since the Holocene
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Tab.5 Quantitative scoring scheme for social organization in the Lake Qilu catchment
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Fig.2 Reconstructed water levels for the reference years of Lake Qilu
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Tab.7 Water-level amplitude and stage division of Lake Qilu during the Ming and Qing dynasties
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Fig.3 A continuous series of water-level amplitude characteristics of Lake Qilu (1284—1955)
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Fig.4 Comparison between climate proxy records and the water-level amplitude characteristic series of Lake Qilu
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Fig.5 Relationships between the water-level amplitude characteristic series of Lake Qilu and population pressure and social
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Tab.8 Summary of AH responses and supporting evidence elements for key windows (+30 years)
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