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Table 1 Classification of environmental geology factors in the Bohai Sea
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Fig.1 Distribution of the main environmental geology factors in the Bohai Sea
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Table 2 Assessment index system and its classification of geological environment stability in the study area
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WFFE 7R, RE IR St ST PRI AR E 1 23 X 5 B
S5 5 PR 2R B8 0 A AR DI AR O, il B S G S 1
2245 DX 55 B e XU 19 B 35 b o R 3R R O AR
JEAXS I, XA s 1A SCIE 7 ik O RR 2 5 T
Fitke FEREAT MR SEAR R MEIEAN IS, SR TR 1k

Bl oTE TP, SERIIE T PP HE AR 201 1 2
— V5 BRIT— Bk, R, R L AT -2 R0
M B0 & A E PR HE AR B STk R/, B R 1AL
AR B LA, TR SN R A R AT 51X i Jot
PR T BETST, (AR SCAS SR BAT IR et



20 Marine Geology Frontiers ML T 2024 43 A
x4 MRXMEREBREESXEER
Table 4 Division of geological environment stability in the study area
HR 53X T F/km’ 5 /% BRI h il SES
o TEBI L HOTERE . R VR M
7 TCIR] = f  J 1 5 2889 2889 2.87 ST K N B A R R 2 2 4
S ANRIEI SIS 17l AR MR, R WA W
r R 7R AL I 1496 7180 7.13 TR it WAL S UG T S = A
A P 3923 MR
B = F I F e MRz X A 4353
FNIGTS AR AL R E M ZE X A 3250
S ézﬁﬁm HRE R b WY VD W
ry R PG AR MR ZE X A 9857 20249 20.11 W M = f M
ARV 2R B I 2097
TLAR N 1 AR v F ik 692
BERIIH G, T RGE A, R TEBIWTE . R R P SRE A WIS S
" X2 [ 44263 44263 4396 ATt SR P B 5 A
ARV AL 2120
ZNJBERT 1k e 6191
. I VL 2564 6117 bsoq AN MR AT mu S A
’ ST AR HAT A, 4027 ' FREEH IR B A e b st
AR B AR PRI R 5242
O U U AR 5973
" LG SRR D] VR, 2009, 27(3): 332-341.
5 45ie (3] TR, BT 18, XUBRAE, 5. 0P I 2048 0 B Tt
PR 2 A0 1 AR T A Bl (T, Bl2Ad 4, 2010, 55(1): 1-12.
R S M HIL T RIS S PE TR B0 48 B R (4] XURZE. ARG R E TR XI5 RS 592 R [D]. H 5. T E
- Bl BRI AT, 2004.
Vi Vg 3ol P 3558 1 S5 R 2R 3 D4 18 DG R B0JRE Jo A BE AR
BRI *%ﬁjj”e PRUR T IS) NI R R, . o RO AR 2T
L2, HZRIYHA SRS 3 Rk BT L S B 2007
MR HE BUR B 2 A I SITE (6] ke 2eni, e S5 TR R I TP AL 1A TR
328 S NEYMTEMTEPRA R, FET WA LIFIT, SR ATHEHE IR PE IR (V] PE4R, 2014, 36(5): 124-129.
% F -2 T B RGE FRRIBCEVEMN i, JBlE (7] ARUHF, 250, RURE, &5 I-Jb s £ - 0 e Vol TR o B 1
s e . . MR E T (). 3 2017, 39(5): 103-114.
TS IR R B b e T s
T, R '—fv B 7 iy =S Jig=zy
S Ay INLE Y] Ve 0 Ay dal
Ui PR S AR iR 69.90% (R SR ML TR X [3]. WP S A N4 )3, 2019, 39(2): 79-89.
BORGETERYF, 20.11% HOIGB ISP E—TERY (o] semms, ahdci. b2, 5. 0 e M TR f B

IR, b5 PR B e M 25 5 25 S S G i B
10.00%, JTH:F 07 — A I R 00 38, AR A58 b
R R TESIWTZ . R 2GR A G
OEZSI NG PS P A 2 N S B e N Sl ke |
Hb R T VRS M ST R A AR P, S R M P R
OYATAAXTIE o W 45 SR X ViR ViR dsk 1 4R % D A F
R AESHERY S B EEME T2, [

I, A SCIE T PEAN 5 v ] o o [ PR 58 5 1
E‘E}Fﬁ%ﬂ:,{/\/%
SE

(1]
1985: 161-211.

[2] PR, R, HeTtiide, 4. 5 1 - ST B I B 27

ZEZEH, X —PH, AR Y, 4. B HL ST (M. Jb 5t BRI A,

[10]

[11]

[12]

[13]

[14]

[15]

Bl L] o el 3t e 9 S B i, 2021, 32(3): 140-146.
RGP, AR, 4. FRIE L IE M ST A B FE AL
& IR SOl R D). TSR, 2003, 259 T)): 122-134.
SRS, R [, REIRE. TR BTN L K2 IR0
B Al [J]. okl d R4 41, 1998, 23(3): 299-
302.

TR, 255330, BB A FIE I M), K KERLE
AR, 1993: 148-184.

ThF5 2, 20, ARTUIT, 46, hdn e P B IR K T L B2 A
SR IRRRE YEPEAY (V] MRk, 2018, 36(1): 79-87.
GUO X S, ZHENG D F, NIAN T K, et al. Large-scale seafloor
stability evaluation of the northern continental slope of South
China SealJ]. Marine Georesources & Geotechnology, 2020,
38(7): 804-817.

XUBEAR, SO, BT, 45, BT ROBSUREAE /Y 75 A IR
T U VR JF AR MR VP (0] VP M 55 5 1 42 3 5T, 2022,



55 40 5 35 3 1) WRIGEHE, 5. h it e it B RS RS e M RE BT 21

42(1): 214-221. FE L 3 S B IR 244R, 2000, 11(4): 39-44.
[16] CARPENTER G B, MCCARTHY J C. Hazards analysis on the (23] FEPEER, XILRAE, ZEP000 00 TR T LK it w2 1 Sul W 40
Atlantic outer continental shelf [C]. Houston: 12th Annual Off- b [T]. HhERELFIERE, 2011, 26(5): 556-564.
shore Technology Conference Proceedings, 1980: 399-410. (24] LR, BBLZE, S2HOAE, . S AR AR R VR B 1 43 AT
[17]  WILLIAN R B. Structrue of the continental shelf and slope geo- HRAE [T 52k B 4% A, 2008, 3: 311-320.
hazardous and engineering constracts [D]. Texas: A & M Uni- (25]  XHRE, EAR 2%, Wik, #hi AR 200 i moiBUR R (01,
versity. 1986. i ERLE (B ), 1994, 24(12): 1331-1338.
(18] XILLE, B3O, b oak. AEma v e i e 250 | R B [26]  BRIBEHE, skill4E, 25 HME, 55, 10 R B B 5 e i i Vb 4 2
B Ba xR 1] PR, 1992, 11(2): 46-53. SEM R (7). Vb 0 S 20 U 248 5, 2013, 33(1): 11-17.
[19] 2= L, TEZ. bR M JF b T B 32 025 [T, W iRk, (271 ApfEF, BR TR, BREHE, 55, 80 FOK IR R ] S
1994(4): 50-53. WITH, 1994,25(6): 573-581.
[20] ik, v SO, BRI R, 4. AL I E SO R TR (28] JEIBL B, Xk, 4535, 2. PR T = A P v 0 IX (1 i
TSP (M. 1 5L T R AL 1996. bS5 (T0. TR BT 55 55 DU 40 b T, 2004, 24(3): 19-27.
(211 XU, Hh PR b T4 (M. G ET: T L AL, 2006. [20] 5T, RS, WK, S5, TRV I b BRI 5 b K
[(22]  XUSF4, XUBHE, E3805, 5. B 1 28 K 4y X [T]. M. M TARRHE T R, 2003.

Quantitative evaluation of the geological environment stability in the Bohai Sea

. 1.2 o e12 1,2 1,2 . 1,2
CHEN Xiaohui ~, LI Rihui *, WEN Zhenhe ~, FU Jun ~, XU Xiaoda
(1 Qingdao Institute of Marine Geology, China Geological Survey, Qingdao 266237, China;
2 Laboratory for Marine Mineral Resources, Qingdao Marine Science and Technology Center, Laoshan Laboratory, Qingdao 266237, China)

Abstract: The Bohai Sea has a superior geographical position. The development of its marine economy asks ur-
gently for the support of geological environment data. Most present studies usually are concentrated on some indi-
vidual seas, and lack of the systematic thinking of different seas using actual testing data. Based on the available
data of environmental geological factors in marine regional geological survey since 2008, The Bohai Sea was di-
vided into grid cells and the characteristic parameters of its main environmental geology factors were quantified.
An indicator system of the evaluation of the geological environment stability was established based on the topo-
graphic or ground environmental change, uneven bearing stratum, and active tectonics. The geological environ-
ment stability in the study area was quantitatively evaluated by using expert-analytic hierarchy process and fuzzy
mathematics. Results suggest that the geological environment stability in Bohai Sea was divided into five grades:
poor, relatively poor, medium, relatively good, and excellent. The stability in most of Bohai Sea is generally in
good condition at the present. The regions in poor and relatively poor grades of stability accounts for 10%, partic-
ularly in the adjacent area of the Yellow River Delta, where the unstable environmental geology factors active
faults, earthquake epicenter, shallow gas and the factors related to the tide are comparatively dense, with relat-
ively large hazard. This study is valuable for future exploitation and utilization of natural resources, eco-environ-
ment conservation in Bohai Sea. Meanwhile, the quantitative evaluation method of this study provided a reference
for the study of marine environmental geology.

Key words: Bohai Sea; environmental geology factors; geological environment stability; quantitative evaluation
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