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Sedimentological and hydrological studies of the palaeoflood events in the Ankang east
section in the upper reaches of the Hanjiang River

XU Jie, HUANG Chunchang, PANG lJiangli, ZHA Xiaochun, ZHOU Yali & ZHOU Liang
( College of Tourism and Environment Sciences, Shanxi Normal University, Xi’ an 710062, P. R. China)

Abstract. Through field investigation in the upper reaches of the Hanjiang River, palaeoflood slackwater deposits were found in the
Ankang east section . The results of sedimentary analyses indicate that these slackwater deposits are typical suspended sediment
load deposits of floodwater. By stratigraphic correlation, OSL dating and archaeological dating, the palaeoflood events represented
by SWD1 were dated to be between the palaeo-climatic stage of BL + AL and Younger Dryas Event ( YD, 12500 a B. P. ). During
this period, the upper reaches of the Hanjiang River experienced a series of rainstorm flood events. The pollen records from the
Southern Lake of Shennongjia area in the upper reaches of the Hanjiang River also suggest that this was the period of high climatic
fluctuation frequency. The SWD2 in the east Ankang section appears in the bottom of well-developed modern topsoil layer. At the
edges of Ankang-Yunxian river terrace, the set of SWD layers often cover the culture layer which belongs the Northern Song Dynas-
ty when climate condition was very unstable, and serious drought and flood disaster occurred based upon historical records. The
palaeoflood events recorded by SWD2 were dated to be AD 1000 — 1100 (i.e. 1000 —1100 a). Based on the reconstruction of
palaeoflood peak stages and the hydrological parameters for the river section, the palaeoflood peak discharges were between 35970
and 47400 m®/s. These values were checked with the the reconstruction of the flood in 2010 based on the stage indicator identified
during the fieldwork, and the results showed the Ankang hydrologic station measured data error is only 4.52% . Thus we believe
that the peak flow calculation for the upper reaches of the Hanjiang River canyon ancient flood is reasonably accurate, the calcula-
tion results are reliable. Based on our calculation from sedimentological perspective the historical flood investigation results were
combined with observed flood series, with a large value of the complete sequence of frequency calculation method, and the upper
reaches of Hanjiang River in the eastern part of Ankang section million-years-scale peak flow and frequency relations were estab-
lished . The results provide data for establishing flood discharge — frequency relationship at a 10000-year time-scale in the upper
reaches of the Hanjiang River. This is very critic and will provides key data for hydraulic engineering and flood control in the upper

reaches of the Hanjiang River and the flood control and disaster mitigation engineering construction along the waterfront towns in the
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region, except the scientific value of the Hanjiang River’s regional changes in climate and hydrology in response to the global cli-
mate changes.

Keywords: Hanjiang River; palaeoflood; 10000-year time-scale; Holocene; slackwater deposits
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Fig. 1 Sketch of the stream system in the upper reaches of the Hanjiang River
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Fig. 2 The topography of the Ankang east section in the

upper reaches of the Hanjiang River
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Fig.3 LSC-A and LSC-B profiles in the upper reaches of the Hanjiang River
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Tab. 1 Grain-size analysis and magnetic susceptibility of the palaeoflood and modern flood SWD at the

LSC site in the upper reaches of the Hanjiang River
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Fig. 6 Cross-section A — A (a) and B—B (b) palaeoflood at the LSC site in the upper

reaches of the Hanjiang River
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Fig. 7 Flood peak discharge-frequency relationship established with a combination of gauged flood ,

historical flood and palaeoflood data in the Ankang east section in the upper reaches of the Hanjiang River
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