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Geospatial site of core RS-1 and modern climatic context

(a) core RS-1 site; (b) modern climate data (1981-2010) of Renshou county (data from China Meteorological Administration, http://data.cma.cn)
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(a) correlation results; (b) grain-size frequency curves
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Fig.9 Comparison between grain-size end-members results for core RS-1 and other records

(a) charcoal concentration, pollen concentration, and AP/NAP from section IT8007 at the Jinsha site®! (AP= arboreal pollen grains; NAP=non-arboreal pollen grains); (b) 8"C re-

cord from the Jinsha site™”; (c) pollen PCAT score from the Majie Village site’®; (d) Chemical Index of Alteration (CIA) values from drill core K2 at the Sanxingdui sitel®);
(e) EM4+EMS5 end-members of core RS-1; (f) EM1 end-member of core RS-1; (g) 8'°0 record from Luoshui cave stalagmites[ssl; (h) 8"0 record from Yangkou cave stalagmites[sgl;

(i) 80 record from Heshang cave stalagmites™, (j) degree of humification in the Zoige peatland®; (k) pollen PCA1 score from section HY2014 at Hongyuan'®"; (1) §"°C record

from the Yuexi peatland, Sichuan®; the blue shaded area indicates the onset of humid conditions, and the black dashed box represents the “4.2 ka event” recorded in RS-1
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Mid-to-Late Holocene Climate Changes in the Chengdu Plain Based on
Fluvial-Lacustrine Sedimentary Records
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Abstract: [Objective] The Chengdu Plain is one of the major birthplaces of Chinese civilization. Reconstructing the
environmental evolution of this region during the Mid-to-Late Holocene is crucial to understand the environmental
context of prehistoric cultural development in the upper reaches of the Yangtze River and to explore the relationship
between global climate change and the sustainable development of human societies. The phased characteristics of
Mid-to-Late Holocene climate evolution in the Chengdu Plain and its potential response to the “4.2 ka” climatic event
remains controversial. [ Methods ] This study established a chronological framework based on the AMS "“C dating of
core RS-1. Grain size end-member modeling, combined with magnetic susceptibility and colorimetric parameters,
was employed to reconstruct the sedimentary environmental evolution of the Chengdu Plain during the Mid-to-Late
Holocene. [ Results ] Five end-member components were extracted from the grain-size data, each reflecting sedimen-
tary characteristics under different hydrodynamic conditions. EM1 represents stable sedimentation formed by distal
fluvial suspended load under weak hydrodynamic conditions. EM2 and EM3 correspond to components deposited un-
der stronger hydrodynamic forces, with EM3 reflecting higher transport energy. EM4 and EMS indicate coarse-
grained traction deposits associated with flood events. [ Conclusions] The environmental evolution of the Chengdu
Plain during the Mid-to-Late Holocene can be divided into four stages: (1) 4.7-4.4 cal ka B.P., characterized by a
humid climate with pronounced wet-dry fluctuations; (2) 4.4-4.2 cal ka B.P., marked by a transition to slightly cool-
er and drier conditions, although remaining humid, overall; (3) 4.2-3.7 cal ka B.P., a period of pronounced climatic
instability with frequent flood events; and (4) post-3.7 cal ka B.P., during which the climate gradually became more
arid. This “dry-humid-dry” climatic pattern indicates a significant regional response to the “4.2 ka event,” with hy-
droclimatic changes in the area beginning at approximately 4.4 cal ka B.P. and persisting until approximately 3.7 cal
ka B.P..

Key words: grain-size end-member modeling; 4.2 ka event; flood; sedimentary environment; Chengdu Plain



