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Palaeoflood events and climate change at the turning time from the Shang to Zhou Dy-
nasty in the Longmen reach of the Yellow River

SHI Binnan, HUANG Chunchang ™ , PANG Jiangli, ZHA Xiaochun, ZHOU Yali, ZHANG Yuzhu & LIU Wen-
jin

(College of Tourism and Environmental Sciences, Shaanxi Normal University, Xi’ an 710062, P.R.China)

Abstract. Palacoflood slackwater deposits (SWD) of the Holocene and paleoflood indicators were interbeddedly found within the
cliff riverbanks at Xianghanqiao profile in the Longmen reach of the Yellow River. Paleoflood SWD was identified by a variety of
sedimentological criteria during field investigations and laboratory analysis. A set of four SWD records four paleoflood events indi-
vidually. These slackwater deposits recorded the extraodinary floods happened between 3200-2800 a B.P. on the Yellow River, by
using Optically Stimulated Luminescence dating method in combination with pedostratigraphy correlations. This indicated that the
extraordinary floods happened during the dynasties from the Shang to the Western Zhou in Chinese history. The flooding peak stages
were estimated with the sediment concentration and the depositional depths of the SWD. The estimated results indicated that the pa-
leoflood peak discharges were between 46280 and 48800 m>/s by using HEC-RAS model. The results provided an important basis
for this regional flood control and disaster mitigation project, water resource management, and comprehensive treatment of the eco-
logical environment.
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Fig.1 Location of the study XHQ site in the Jinshan Gorges of the Yellow River
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Tab.1 Summary of the dosimetry, equivalent dose and OSL ages in the XHQ profile of the middle Yellow River

oy W/ u/ Th/ K/ Tokws HRGIE, RER/ Ei/
m m (mg/kg) (mg/kg) % % Gy (Gy/ka) ka
XHQ-SWD4 0.3 2.01£0.10  8.11+0.07 1.84+0.21 15.2 8.40+0.45  2.78+0.18  3020+250

XHQ-SWD3 0.9 2.27+0.09 8.48+0.26 1.81+0.05 15.9 8.94+0.70 2.80+0.06 32004260
XHQ-SWD2 1.2 2.25+0.12 9.49+0.28 1.85+0.05 17.5 9.43+0.68 2.84+0.06 3320+250
XHQ-SWD1 1.8 2.25+0.12 8.96+0.27 1.70+0.05 16.2 8.80+0.41 2.70+0.06 3250+170
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Fig.2 Distribution frequency curves of grain-size in the XHQ profile of the Yellow River
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Tab.2 Analytical results between the flood SWD in the XHQ profile of the Yellow River

L2207 AL E/ (x1078 m3/kg) et/ % TRFRES/ % kL By
SWD4 35.2 0.53 6.16 0.069
SWD3 32.5 0.66 6.06 0.067
SWD2 34.5 0.71 5.92 0.071
SWDI 35.0 0.70 6.10 0.071
Pigut: 159.8 3.14 4.60 0.112
WRAT 25.8 0.49 3.70 0.124
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Fig.6 Location of the studied site and the cross-section in the Longmen reach of the Yellow River
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Tab.3 Results of the sensitivity test performed on the hydraulic calculations in the XHQ reach of the Yellow River

. B A 0/ (m*/s) AR/ %
kK
n#1.25 n #1.00 n#0.75 n#x1.25 n0.75
SWD3 43490 48800 52630 -10.88% 7.85%
SWD4 43550 48770 52440 -10.70% 7.53%
SWD1 43300 48450 52190 -10.63% 7.72%
SWD2 41400 46280 49800 -10.54% 7.61%
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ARRIR 2 FEBOK IR KA. SEFZAH Knox 45 H A0 it —J7 4 IR SR BUY 5 A — RE 1Y
FEOGHE T BRIBHE A GE it AU L3 U sk RS A K 9 S R, S DT L B Kk R A 0% 5 o
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