ISSN 1009-2722
CN37-1475/P

TR L SR

Marine Geology Frontiers

55 38 B 11 1
Vol 38 No 11

XUGEAT, SRIBUE, FRZNDL, 45, BT — A P AR i KB 75 B B T APt Ji B ol 3 0] e M BT IT AT, 2022, 38(11): 28-39.
LIU Xiaolei, ZHANG Shuyu, ZHENG Jiewen, et al. Research progress and countermeasures on geological hazards induced by extreme storms

in the Yellow River Delta[J]. Marine Geology Frontiers, 2022, 38(11): 28-39.

A = F il iR i U 135 A& 3l R R E A SR R R X R

X B R HALS, FARY
(1 WP EVEE RS (DR PRI S 1 R TR S SE6 28, 5 1% 266100
H B HRE S H AT ER L E W O B SRR AR =, % 266061)

B OB ARAETHY S, T = AL R AR R F R AR ER L ERR
B, REFH P BERTRYELRTEERATZAEE B RICAEF IS0, I
PERE T R N R M BF — RV IER TR R0 T, R A R R
FWRRE, FERAREFTRTLAIBRAZIRKIEGA, T ANFRAORELE A
A EATARE, RETERARBEERARER SANBEZ —, R TFEMBREF
P TR R ENIEL Gz st X RAIKIEY . Bk, BF DA ARSRE 2R EE K3 7 -
BRI AMABLAEN 5 R RAIIETE T K AR, 45 5 M 3H R KRR AZ AR R
EHHFH R EFAE AL TN T @R T TE2AHERR, ALRAMET X THE
FIRWFTFNAT RRRRET R T, S EE—F MR EFHRIE = FHKE

K, EHFRRREEENS RELEESE
R, R RIBE BT RE RIS

MALERRK GFEIRREGERARF T @S

K BEIR): M MR F AR S TR REGAE: T = AN kil 2ot bl ZHE

FE 5 ES:P694

i

0 5l

B = AN T B R, A R R AR
SULFE R IR 2009 4R E S (2
T = B S 2T KR TR AR ) LA ke, ] =
S0V X A LB TR 1 R T X
HE ST X, 2019 4F, B % CEET i A 75
B R 5 TR R ) B A A [ R S, T =
W3E— 2 HE A 220 5 PR EE DM 2 TR B I B

ST = 1 YR AT 7T 4R S AR VD LU
JR B — HR AR 1 A b, P R b [ AR
(AP X, ——— ] = P LA R 4 [ 55— KA o
Tl e ——— A 3% X R A S

Yris A EA: 2022-08-14

BENIE: H K H AR 25 4 (42022052) 5 ILAR & AR FH¥ 4
(ZR2020YQ29)

YEETE M XIWedn(1985—), B, i+, 2k, EB N F i TR0 556
BEJ7 1 B9WFFE TAE. E-mail: xiaolei@ouc.edu.cn

ERFRIRES: A DOI: 10.16028/j.1009-2722.2022.228

% TR R A S 4 T2 B AR I (0 B R
Jolb o 1997 A4 IR IRV (A5 1 #90T = A U ) 4 [
B R T A PR A P A T AR 5 2003 4F
1A, 3 05 2 4 it 3 g el 48 I e ol ol
2010 -9 A 7 H, i FHE S0 M CB22C H-415F &
BRI 1 R R = BB 7 5 i ™, 3
2 NBTS, HELTH I 592 J7IC; 2019 4, &K
RIS R G R R SR,
{1 % A 149 5 BT = A N D TR SR A 5 14
AL BT E 2 REA X,
S b 5 9 A R R R P LR RS L B 2
Ve R B 1R 9¢ T IS 2 2R = A X IR
RIRIETTS .

Fl 1855 4F #5131 ok, #5 = Ff P X 35l L
T AT R BATAT I 205 30, e K W5 . K
SRR (9 UESE IR AE K R = X R & B T
IR A B ML A L W B L T R £ b T e
(P 1), 2B R R S0 5 2 2 = 7
TG K A B Y 2 = A b b o


https://doi.org/10.16028/j.1009-2722.2022.228
https://doi.org/10.16028/j.1009-2722.2022.228
mailto:xiaolei@ouc.edu.cn

%38 5 1114

RBRER, 25 BT — AR AR S KT 5 k3t o T TS 0 e S 3 29

_ &‘/‘ﬁ‘ir)ﬁ—“'fﬁ*igjﬁ{/ﬁm

B 1 KT=filBEiRRESHRFBR

Fig.1 Typical geological disasters and landforms of subaqueous delta
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Fig.2 Typical stormy sea state and the induced typical marine geological disasters
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Fig.3 Sediment liquefaction and seabed transformation in the Yellow River Delta
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Fig4 Mechanism and prediction model of sediment erosion in the Yellow River Delta'
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Fig.5 Evolution model of seabed deformation and sliding in the Yellow River Delta
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Research progress and countermeasures on geological hazards induced by
extreme storms in the Yellow River Delta

. .12 1 . 2 12
LIU Xiaolei ~, ZHANG Shuyu , ZHENG Jiewen', JIA Yonggang
(1 Shandong Provincial Key Laboratory of Marine Environment and Geological Engineering, Ocean University of China, Qingdao 266100, China;
2 Laboratory for Marine Geology, Qingdao National Laboratory for Marine Science and Technology, Qingdao 266061, China)

Abstract: Under the influence of global climate change, the frequency and harmfulness level of extreme storm
events in estuarine deltaic and coastal areas are increasing. In storm events, seabed sediments produce dynamic re-
sponses including pressure consolidation, liquefaction, and fluidization under wave stress, resulting in a series of
impact on engineering geological properties, such as particle size composition, mechanical strength, and hierarch-
ical structure. These dynamic responses induce marine geological disasters such as erosion and landslide, which
seriously affect the stability of marine engineering construction and the safety of ecological environment. The spe-
cial geographical location, climatic features, and sedimentary characteristics of the Yellow River Delta make it
one of the areas where marine geological disasters happen most frequently in China. Thus it is an ideal back-
ground and unique testing ground for the study of geological disaster mechanism and its prevention and control
under extreme storm events. In recent years, in the field of marine engineering geology, many studies have been
carried out on the interaction between storm hydrodynamic force and seabed sediment, and on the mechanism of
disaster. In particular, important innovative achievements have been made in characterization and mechanism of
disaster development, quantitative evaluation on seabed liquefaction, erosion, deformation and sliding induced by
extreme storms. It provides theoretical guidance for marine engineering geological evaluation and disaster preven-
tion and/or mitigation under the global climate background. In the future, we should further strengthen the inter-
disciplinary and industry-university-institute cooperation, strive for breakthroughs in the chain-generation mech-
anism of marine geological disaster, comprehensive disaster monitoring and early warning technology, and mar-
ine engineering disaster prevention and control technology, and improve persistently China's ability of marine geo-
logical disaster response.

Key words: extreme storm events; marine engineering geology; disaster prevention and control; Yellow River

Delta; liquefaction; erosion; deformation and sliding
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