55055 4 hOE R Vol.50, No.4
2023 4F: 8 J GEOLOGY IN CHINA Aug., 2023

doi: 10.12029/gc20220323001

WA XUBRAL, XA, XIPTRA sk, R . 2023, BT I DX 4 T T ARG 3 B0 MK S 2 g g 1z 1], o LB, 50(4): 1004~
1015.

Yang Jinsong, Liu Linjing, Zhao Hua, Liu Zhe, Song Lei, Zhang Peng, Tang Liang. 2023. Late Holocene sedimentary records along the abandoned
channel areas of the Yellow River and their response to flood hazards[J]. Geology in China, 50(4): 1004—1015(in Chinese with English abstract).

= AUE X 2 FT i ARIE R R B ATk RES 4
) Ml oz

1,2 Y H1 1 > 1 > 1 L 3 == 4
BN, R ARA, BAe 0 R, K R
(1. P EMRAF K IR ARFERZ R, PERRAEHF LS RFERLRFEEEEEREE, T 8 R E
050061;2. P EIE B RATRIT, WEHHFERELE LT, LT 100029;3. A FFAER, T & EE 050011;
4. AR T K FHIEAFF R, W A 610059)

RE : [WH5T B Y )Tl E X 260 1 4= & 19t oK 9 E A5 B IR ASZHE 2 PR R D TBUC S, A B T4 TR B
LK IR SR A 2 JE R, XK 5 R [R5 7 3 1 AR SCs IBGT A6 K44 T Ji i) T kg T i X
SRRV SR, R EROE C DR EE R R (b 2% 70 R AN T B, £ B 6] e /K SR E 2k 5 XS 58 R o [ 3R
FR WA (D)l T3 WTEAIDUR GZ IR S P I TR 2 (B AFTE — 5 Bk R M S A OG5 (2) B 4ttt LA
AFFE X P 4 YR B PK TR AT , 43 D6 T 8 VG0 AU AR B i 0 53 K i 5 (3) AT sl stk
PETET —FERYFENA R ETUIRBE Y 22 M K A A8 S AR 5 R 1) S i K 0 [ 8518 |2 o S A A 0 T
TS XA R TTORAR A R S RS AR PR RRAE , S0 T AR Sl X /KRR A S0, Ay BT T Xt K o 3
DUBIC SR By ) 5 B R AL T B S R, R B it — R AR BT K 93 8 b R R s AL
X 8B ORLUKIE I s BRI ORI BRI AT R s K SCH B A TR S

Bl F A (D) BETIHCE X K ORI E S0 DX AR 7K SCFHAR 5 1 e S BRI 6 5 (2) D7 SRR ISE vtk

K BT T —E S
FESES: P512.2;TVI222 XEERERG:A  XEHS:1000-3657(2023)04—1004—12

Late Holocene sedimentary records along the abandoned channel areas of the
Yellow River and their response to flood hazards

YANG Jinsong'?, LIU Linjing', ZHAO Hua', LIU Zhe', SONG Lei', ZHANG Peng’, TANG Liang*

(1. Key Laboratory of Quaternary Chronology and Hydro—Environmental Evolution, Institute of Hydrogeology and Environmental
Geology, Shijiazhuang 050061, Hebei, China; 2. State Key Laboratory of Earthquake Dynamics, Institute of Geology, China
Earthquake Administration, Beijing 100029, China, 3. Hebei Institute of Geological Survey, Shijiazhuang 050011, Hebei, China;
4. College of Earth Science, Chengdu University of Technology, Chengdu 610059, Sichuan, China)

WeiE B HA . 2022-03-23; BB H #A: 2022-05-28

EETH : [HRE ARG ITH (41807428) JTIEAR 11 A4 (D2020504008 ) Rl ] SRk Be A RHIR L 55 2351 H
(YK202308)F:[mI % 1)

BB BN SN, B, 1987 454 FIAFSE 51, A5 DU 20 b B A 5 PR BT AR ST s E—mail : yangjinsong@mail.cgs.gov.cn.

BIES  XUBRAL, 55, 19824748 | i G TRRNE , A58 DU 20 b T ] 5 PR35 A8 IFSY 5 E—mail : Liulinjing@mail.cgs.gov.cn,

http://geochina.cgs.gov.cn H1[E 1T, 2023, 50(4)



5504 5 430 P SIAAAE: - BTG DX AT ORI S5 B HERT Pt 7K 36 e g o 1005

Abstract: This paper is the result of hydrogeological survey engineering.

[Objective] Late Holocene sedimentary records along the abandoned channel areas contain lots of paleoflood information in the
lower Yellow River, which can help to extend extreme flood records, and are of great value in understanding flood hazard
patterns. [Methods]This paper selects Longwangmiao (LWM) profile (located in Daming County), Hebei Province, as the typical
paleoflood section in the lower Yellow River. Luminescence dating, radiocarbon dating, gransize, and geochemistry analyses are
combined with a synthesis of historical flood records and regional previous works. [Results]The study concluded that: (1) Different
facies in LWM profile, including paleosols, lacustrine deposits, overbank deposits, and slackwater deposits, have some close
relationships with the others. (2) Four major flood deposits during the late Holocene are corresponding to four abnormal flood events
in Zhou Dynasty, Western Han Dynasty, Northern Song Dynasty, and Ming Dynasty in this area. (3) Human activities have a
profound impact on flood scale and frequency in the lower Yellow River, from seasonal floods to extreme floods. [Conclusions] The
study identified the characteristics of different sedimentary facies on lithology and environmental proxies, and explored the
influence of human activities on floods. It provides a reference for paleoflood research along the abandoned channels in the lower

Yellow River, and helps to further understand the processes and evolutionary mechanisms of flood hazards in the Yellow River.

Keywords: flood; abandoned channels; Late Holocene; grainsize; geochemical element; hydrogeological survey engineering; the
Yellow River

Highlights: (1) The extreme hydrological events recorded by the paleoflood sediment of the abandoned channel areas in the lower
Yellow River correspond to the historical documents; (2) Human activities during the historical periods have a profound impact on
flood scale and frequency.
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Tablel Stratigraphic descriptions and subdivision units of the LWM profile
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Table 2 Correlations between the first two principal components and major elements in LWM profile

SiO, ALO; K.O Na,0 CaO MgO Fe,0s H 5y DTk % Y%
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Fig.3 Stratigraphy, major elements and principal components distribution in the LWM profile(The legend is identical to Fig. 2)
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Table 3 AMS-14C and OSL dating results in LWM profile
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(1) B8 A s A FH 2 (45 7 B85 2 0 AN ) P B &
— A5 I — 7 T T R R I - BRI
I3 K A S K AR 0 B M R ) AR TR AR
Yyl B Y, TE S X b b AR P (i A b B 4
b b A — 2 W AR o TR G 2 i DR A AR
DU A P e 0 BT VILIX (B &Rz W T
TP 5 B2 A K, R AAEF B IR sh Ui AR (11
X)), 2B LWM i 1 iz i ORI (R 7K 30 0 45 i
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HEEA —E IR . U DU 23 A1 FoRE XF
BT, Sl RO R AR B e
PC1 it A — g 434, R 138 536502
WU [RHBAFAE— i L VERRIE o BLAh , AR 45 2 1
G353 BT RN X SR Ak 2 REAE , W PCL f 4R
INGERRERER M AN, PC2 1E {H 48 7 Bk R £ iy A
SEEIATIN MR R R RN T IR AR i A = IR R, R
PC1 Z5RI8/0 , PC2 [AIR G A, vl LI A bk & A=
B FE B, i 3 62 4.6, 8 AT 10 19 134
HIELT PCLAIPC2 [AI2E AR LI L, W REFR 7n T HL
BEAS K AR MR =

L5 TR g5 A A TERRAE R S 0 R ARAE, 7]
DL H T HGE X K AR BN AR EE 2 . H
Ty VA AR AN K TR A Sz T
T 2 [ AFAE— 2 kR M, DR K 4 Al 1)
T BLEA DUBURRAE R [R)ORURA Ml Al 2 ik 56 25 D) I

Z RIS HHE AR ZE G AT, A e T i v L 1E )
WK TR %
2 HE7k REF 4 X 1 i Kz

RO B ORI AT () AN o 1 — L2 it
K EE T AE 5 21 i 29 1 & Z — (Toonen et al.,
2015) , AR AR 25 RABAAAESE B 5%,
AT E P T DX = A AR [ (W et al., 1996),
SR AR DX e 2y st ik vp 0 3 2 AR A A
(Kidder et al., 2012; F #A4F, 2017; Storozum et al.,
2018) , ZEFH XTMARTTAR Z b b 2 10 S 1) e 4
WAL ST T LR AT (BT 6) .

W 6 s, B TRNHGE X P 3228 10 b 2 BT 8
F oty T AR DR K TR AL i — R 5]
DURRBE IR, H A 32 22 1 1t 7K 491 —Jk oK [) 8 0 g [m]
Hh AN [m] ) T A bR A R EE DA R B A AR
AT HEPE o 38 6 e & B, LWM T R g s A
BONFEZAURBK (LIt 4) PRI K (BRIt 6) il
JEEATHE K (BT 8) S AEMF IR IX A SR X I N |32 43 A
(Kidder et al., 2012 ; Storozum et al., 2018) . 1T & i
TOHBEATT 2 Fric sk i B A P K 2 A T rh I ey
FHI B UTARIE 5%, 3% = 2R i Tk kK A TT
1401 AE | TLRG ] [ I 32 T, 4458 17 R 44 R 1Y 5
HOKHERR R BB 5125, 1994) o HEINZ IR
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Fig.4 C—M diagram of sediment facies in LWM profile
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Fig.6 Comparison of the LWM profile with previouspaleoflood profiles along the abandoned channels in the lower Yellow River
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(Huang et al., 2011; Yu et al., 2020) ,{H T Ji#% itk
AR St T AR th NS Bt R A A
7520 (Kidder and Zhuang,2015) .
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