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Holocene palaeo-floods and climatic changes in the Yijun reaches of the Beiluohe River,
middle reaches of the Yellow River

WANG Xiaqing, HUANG Chunchang, PANG Jiangli, ZHA Xiaochun, ZHOU Yali, WANG Hengsong, Gu
Hongliang, ZHOU Fang & WEI Haiyan
(College of Tourism and Environmental Sciences, Shanxi Normal University, Xi’an 710062, P. R. China)

Abstract: Holocene palaeo-flood slackwater deposits (SWD) were found in Yijun reaches of the Beiluohe River in the middle rea-
ches of the Yellow River. They were identified by sedimentary criteria during fieldwork initially. A set of three beds of palaeo-flood
SWD was interbedded in the Holocene loess-soil sequence within the cliff riverbanks. Each of the SWD represents one individual
palaeo-flood event. The analytical results of grain-size distribution and magnetic susceptibility indicate that these SWD beds were
deposited from the suspended sediment load in the floodwater. According to climatic and stratigraphic correlation with the OSL da-
ted Holocene profiles in the region, these palaco-flood events occurred during 8000 — 7800 aBP ( SWD1), 6000 — 5000 aBP
(SWD2) and 4200 —4000 aBP(SWD3) , respectively. The palaco-flood peak discharges were calculated by hydrological models
and estimated to between 13600 and 14100 m*/s. The archives of flood data were therefore extended to a time-scale of over 10000
years. A more reliable flood peak discharge and frequency relationship was established accurately. These results are very important
in hydraulic engineering and mitigating flood hazard in Beiluohe River basin. These palaeo-floods are well correlated to the abrupt
climatic events occurred during the mid-Holocene Climatic Optimum. They provide solid evidence for investigating the social im-
pacts of per-historical floods on the decline of the Neolithic civilizations in China’ s monsoon regions.
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Fig. 1 River system of the Beiluohe River
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Fig. 2 Pedo-stratigraphic subdivision and magnetic susceptibility of the CHZ profile in the Beiluohe
River valley and the correlation to Holocene loess-palaeosol profile in the Loess Plateau
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Tab. 1 Reconstructed peak discharges of the Holocene palaeofloods at the CHZ section of the Beiluohe River

WK H(m) h(m) S n A(m?) L(m) R(m) Q(m’/s)
SWD3 635.85 16.5 0.0025 0.04 2289.27 209.01 10.95 14100
SWD2 635.50 16.15 0.0025 0.04 2218.50 204. 54 10. 85 13600
SWDI1 634.80 15.45 0.0025 0.04 2208. 15 195.41 11.30 13900
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FIFHZ 73158 1994 47 3t /K 6 IR AT AR 32 100 35 R b 04 0 &, 5 3R Sk /K Sl S 000 o A 3t 0 3 B R R 25 0
2.96% XU T FATTRIFH A b AK K S0 T 0k K AR A5 80 A i T K T 04 9 R B . K A A5 TR 3 3
AL A B I 51 S B 5 AT JRUBE , I B 28 <7 ke S IORS W/ G U i — R G R 4R, P b AR 2Lk )
HRE T AR — B UK A B I Bl 14740 m® /s, TAFE— 8K A LI Bl 10454 m?/s. 0 S50 W 5 fin g 41
Hb 2 e A 3 A ROBE PR L K RIS, X6 AL T 12 B Sk i) 7K R A8 38 AR & SRR AL T T S AR

B SR X A S A AR AR A L 20 24 . 7 4 T L0 (11500 — 8500 aBP) , S f ¥4 1 i
SR R MEAR T R PR B 12 2t (8500 —3100 aBP) , SR BN , A5 4 AR I ZN, vy S
TE AL IR B RE B3 AT AR 20 TR T U T A £ R DR XA B SRR A DR IR 401 5 4 e 1
(3100 —0 aBP) S AZE W #a 16 T4, YR B3E sl AR T R 3 12 7 [ AN Kt 5 20 HE RS A
SRR, S I R B B 28 KA T =SR2 AR S, 43 31 R 8200 — 7800 aBP 6000 — 5000 aBP #1 4200 —
4000 aBPC N i A fl o S R A ARAR AR RE , I T S R A, IR RR K B =, AT S BURE it
IREHE AT R R A TP IR RIS K O R R I, 78 B R SRR A i 2 W, 8 S 80
UK FEA A AREAL T CHZ M5 43t 3 2 350 1 ol ik SWD 76 iy 3 A HDUH B, 455X
b JZ 270 LA OSL AR Hcdls , I ELAE FHARIC I, ol AR 2 6 3 = 00ty bk R 0 & AR 4EARL, 5 =4
LBk ARG AR T — B X B K S 4 2% A 7E 8000 — 7800 aBP(SWDI1) 6000 — 5000 aBP( SWD2) il 4200 —
4000 aBP(SWD3) . it 22 B 4 th R ) =S S8 A8 Fo i, e 7 38 b 3 SR A S0, B T A A AR e i
TSR R, ZEAG IS T FEIE B T = R R /K . BRI T 30 2y b K S 4 S A R AR 1 25
JIT LA SIS 45 SR 6T 4 T b B 4 R 1 S HE X P S i s A B Y.

A6 CHZ F1TH hid SR A AR R BE K S R SE B T IR IR A 3T R KUt AT 51, S K R TR s 42
HET IR RO , R TRATIRA MBI 35 5 A T B N 1) 2 XU A 28728 1) N TR RN A R BRI T
B IESE.

6 &% ik

[ 1] Benito G, Sopea A, SnchezMoya Y et al. Palaeoflood record of the Tagus River ( Central Spain) during the Late Pleisto-
cene and Holocene. Quaternary Science Reviews, 2003, 22(15-17) : 1737-1756.

[ 2] Benito G, Baker VR, Gregory KJ. Palaeohydrology and environmental change. Wiley: Chichester, 1998 . 1-10.

[3] ZKae, S@R%E, IKEFE. B EWARR KBS KRB PITE. BB o EM RS20, 2002,
27(4); 456458.

(4] 2k B, Tk, SR KIT =0 TTIOP U X A0t B 585l 55 5 0 b 9k P 9. st 2a 4z, 1997,
52(3) . 268-278.

[5] RICH, B2 B pde e KOl SC & IS, A= %, 2005, (3): 60-67.

[6] R3CHE, X% 4000 BP )5 FRESCFS hAESCUI M. SEIULBFE, 2001, 21(5) : 443451,

(7] FEEI, B AR RBERE . kP, K3, 1997, (1) 16.

[ 8 ] Baker VR. Paleoflood hydrology and extreme flood events. Journal of Hydrology, 1987, 96 . 79-99.

[9] Yang DY, Yu B, Xie YB et al. Sedimentary records of large Holocene floods from the middle reaches of the Yellow River,
China. Geomorphology, 2000, 33(1-2) : 73-88.

[10] Huang CC, Pang JL, Zha XC et al. Extraodinary floods of 4100-4000 aBP recorded at the late Neolithic Ruins in the Jing-



918

[37]
[38]
[39]
[40]
[41]
[42]

[43]

[44]

J. Lake Sci. (#1a445),2011,23(6)

he river gorges, middle reach of the Yellow river, China. Palaeogeography Palaeoclimatology Palaeoecology, 2010, 289
(14).19.

Zha XC, Huang CC, Pang JL. Palaeofloods recorded by slackwater deposits on the Qishuihe River in the Middle Yellow
River. Journal of Geographical Sciences, 2009, 19 ; 681-690.

BB, AR RO RTTBRIEARAE. MR R =40, 1998, 26(6) : 5-10.

WL, EIOHE, £ KPR TTBURLEERFIE. K3C, 2000, 20(4) : 18-20.

WL, PR, VRS, AP IR TR SR AL HuBkAEAR, 2001, 22(4) : 320-323.

FEIBVL, WIBLE. ABKATTE. dURT: P EDK AR R, 2001 49-90.

AN, BRI, PERN. OGP P EE K A A MK SRR A, AR, 2007, 62(3) : 291-300.

e OF, WEK, PR SR ) B i KBTS, MR, 2008, 63(11) : 1198-1206.
ZHE, WAK, A/NES. W LSO RS KK SCEBE ST, 3R, 2009, 64(5) : 541-552.
B, TR JEE s bR SCRE A K B s IR 5. BRPEAK R, 2009, (3) : 42-44.

s AL KRR AT, BPEEC R A ), 2009, 10 76-77.

- I AR IR R L. NREN, 1999, 21(12) ; 18-19.

,BMR, £ OB T 50 ZERACIE AR DA RE KRR 48T e BEgE, 2009, (6) : 30-36.
SL, R, PR ILI T 04 8 BETHLK AT, K, 2000, 20(1) ; 56-59.

BRVEIIE R I R B . A2 . P22 BRVE AR MR, 1983 78-82.

Bept e/ N TR A R G 2. BRI ERR/NAL TR AR M BRI AL, 1999 1-50.

RV, BRVGKSC. V2. BRPGRL R A, 1987 276-282.

BRI, X0k, £ 4. B0 P IR S K S R IR U BT ST, KRN - BRI H RiAE, 2006
275-290.

AR, IMEASIE. bt B REL, 1997 122-124.

XIF54, XA, Show J. FPIEI B T REMED WU RAIE SO U S S IUALHESY, 1993, (3): 281-287.

XIFEE, XUARAE, Heller F 4%, 3 R BURREMR S H U AL . 3 IUZHESE, 1990, (1) 42-50.

XA | SHEE. Juat: BleEdiit, 1985: 62-81.

BEK, ERE, B % ST L IR RS, TR IXHE, 2002, 25(1) : 10-15.
Huang CC, Pang JL, Su HX et al. The Ustic Isohumisol ( Chernozem) distributed over the Chinese Loess Plateau: modern
soil or palaeosol? Geoderma, 2009, 150(34) . 344-358.

JEFER, FLHERR, EaRRAE. B S5F R M f S o S R g k. hERE (B L), 1992, (12):
1300-1308.

Jti A, e A v L o A AR AR S B H X A ZE RS A B S A AT, 1993, 13(4) : 65-73.
WEH, R, B OB oK R B I SR R AR SN R s A R R R k. P EFE(D
i HUERBRE) | 2004, 34(1) ; 6974,

Klaus H, Jan TH. Apaleohydrologic reinterpretation of the Homeb Silts, Kuiseb River, central Namib Desert ( Namibia)

oo
B3 W

o

and paleoclimatic implications. Catena, 2002, 48 . 107-130.

Jones AP, Shimazu H, Oguchi T et al. Late Holocene slackwater deposits on the Nakagawa River, tochigi prefecture,
Japan. Geomorphology, 2001, 39. 39-51.

SEETL, MSpEE. TARKOCE. dbat: H EZKFK L H R, 2000 276-277.
RIBUKFIE F2E K F 2 = . K15, Ut mSFEH L, 1986 335-336.

Liu CL, Wang ML, Jiao PC et al. Holocene Yellow Silt Layers and the Paleoclimate Event of 8200 aB. P. in Lop Nur,
Xinjing, NW China. Acta Geographica Sinica, 2003, 77(4) : 514-518.

oA, Kk, B OMEAE. AT RXARURE S T R AR AR S G SEE . B, 2006, 51(1) ¢
80-86.

MR R W EEHRSE. THEMARM XTI P AORGURT S 5700 aBP S AR R AS SR, B
Bl 2007, 27(4) . 512-518.

Huang CC, Pang JL, Zha XC et al. Impact of monsoonal climatic change on Holocene overbank flooding along Sushui

River, middle reach of the Yellow River, China. Quaternary Science Reviews, 2007, 26 . 2247-2264.



