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Fig.1 The areas of China's offshore basins
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1.1.3 d#dFie

JE U E B AR T8 A, DLt 3t B P2 AR A 4 2

PR AE (45 0 IR R R . Hu3ERE  EAAIT co, B

JEBRAR, fiff 2l BE OB, T CO, 8 2 A fik

o T EAGAE A0 P A BE P S M AL AR 0, 2 Mk



5540 35 45 11 EEE, % F TR R HIE BRI R 0 o DS A CO, BIAFE B 83
102° 106° 1120 1180 1240 130°E
0 100 200 300 km - i v

———

30° |

240

18k

BRI CTRITURIE . i8%)
— — - R

FLBE>30% FLBIE 20%~30%
BIEF>2 um? BIER 1~2 pm?
FLBRFE 10%~20% FLBREE 1%~10%
BIEH0.5~1 pm? BIEH 0.1~0.5 pm?

FLEE<1%
BEHR<0.1 pm?

Pk [17] B2
B3 SEiEEEHhiEE
Fig.3 Properties of the CO, storage layer in China's offshore basins

PR T 1 5%, IR LI X 0 A OIR B,
S T AR I IR bR (N,
P J2 o B S /0>, BT 5 0L B 7B AL AR,
(e 22 R B R, (R i 1 CO, B3, 5
T CO, H17.

SRR T 2, W0 4. 5 7, o FE T I 2
b R T8 A A B A . LA
Wb B TR A A A . ARG TR A
s B T BRI O 0 SRR A
S (R L) FAL S A

12 #HEREM

12,1 #MEFF

FH ARG I T 5 IR AR AT G, IR

Z 5 CO, BAFIE N, BBt B L I A it % 1
BEPE™ L A AT LR 4 R,
EEaE e N V=R P N &5 BN B &8
FEMRLAM i . Horp, SEMRL S bR R R, H
YIS S48 4 M RV BRI 12 4 M, R 11
RN A E 6 TR O i (R ki
2) I8 FE RS 2 Ah, HiA 2 vt IX Jalhy 7 R
SEPERIE I
122 WEZEF

TR BN B W 4 0 S R Y, A
RAEASTE, bR e, DT 7 2 96 300 308 1, 3
CO, HItEE ™ vl 130T ¥ 44 1 300 2 18 243 A
£ I K LR (1] 6), B4 74 4 b 45 P e 4
M, HoAb A M MR 3 T AR B Horl, iR



84 Marine Geology Frontiers ML T

2024 4E 1 A

102° 106° 112°

118° 124° 130°E

0 100200 300 km
———d

30°

24° |

18°F

HiLIEARE/(°C./km?)
— — - M

_ -25~30 -35~40
| I o-3s [0

ik [17] 1k
4 HEIEEEMMRGE
Fig.4 Geothermal gradient of China's offshore basins

S, B A R R U A P M R B A
IR EL, AR
123 BEEF

T 01T 2 I I LK, A ) A LA
Sk —BIE SR . X T IR E SR, R G
ST E T ) (GB/T 36072—2018) (FhE A R A1
6] ¢ I i ARG SR ) (AR DG , T 2 5% Bl
SR 55 I A AT HHE IR 2 L e S BRI .
o TR AN AT S DU AR L RS S
F CO, i it 2 3% 3 KA b 2, T A CO,
I AU, IV B ST 25 k N A Y
2431 R HG S BE T 7 (18] 6), oh T 42
WA . 6 PR TR S RIS, B At
b2 0 S P e, T B AR T

1.3 HEAIWITH

1.3.1 &R

CO, P HERUFE 520t CO, AR F 2 H bR,
T B CO, PR AR R, 22 H RS R v ¥k
& CO, WA (18 7).

T R AR AR, IR O R M A TR
HARZ, HRFMXT LI CO, MK B A F; iR
XIS T CO, AR HERCE AR Z , 12 i o 125
12 B A AR . 3X 8 25 AR B S50l CO, T
Li‘fﬁ[ldo
132 Kig

TR SEAN I I 2 M A AR 1) — N EH R R, X
BITARUEE . PR A R . KRR R 2R



4051 EHRA, 5 BT RO RN 2 00 v E A CO, IS I 85
102° 106° 1120 118° 124° 130°
0 100200 300 km : ' '
————
360}
N

30°

240 |

18°F

S, K R A AT ] 830 o 7 k[
P T AR AT 10 R BB R Al AR Ak A,
T A B R R R L K
VRS 1 2o, 30 L H 2 UK IR AR I 2 . 7K
T 300 m LA, SF4RAEVE B0 00 ] LR T % 0, K
V& 300 m 4L, PRV A g L dn el 7 wp, e
I 302 85 b K R SEA BT 300 m AP, 33078 — i
FRRE B RKAT COp BHAEMA .

2 CO, BFE TN ik

2.1 AHP EX/FIE

R AT (AHP) R DL 85 K241E 1970 4F
RATITT & IEAE 1980 EARHT AT A, HFH
FREWMG PSRN EVERIE . RE R E Mt
TR o 3 T LGt s B S b 4 BT 1

PSR [17] 124
5 WEEEZMRRS T
Fig.5 Heat flow in China's offshore basins

B [/ (nW/m?)
— — - AR

2 B s0-s0 [ 7080
Y e mme
‘= o y

SRRV o HEWE D B A o 5 — [ ) PR 2R 22 )
FRH DG R HEA T 4 BRAL T EA TR A 08, il 45 )2
Z IRV EER I OB, AR Ir ik x a— 2R
A A BERT 04T, SRR B E B — D EEEN T H AR
AE EE . 2T IR IRREC: O F8hr 2
A1) 56 2%, ST R GE IR RIS A 5 XTI W A e v
(125 31 A A ) HE PR AT RN LA O i e
Mt AR R A FREA T — B R

22 BHGETNE

BT R — R TR B 125
BT T B, AR S B B E M
WAL I 5 T DR, FoF 32 22 PR 22 240 (9 % S g —
A ATPAS T ROR S e B 1 AR i
R T 45 0 DR 22 25 DAY, ARSI 45 5.,
A LA 5E 45 P At 07 S I S ), LA AR Ry pesfe
HWBH,



86 Marine Geology Frontiers ML T

2024 4E 1 A

102° 106° 112°

118° 124° 130°E

0 100 200 300 km
————

30° |

240 |

| 2020 4F R R T A3 A SR

@0 @ 7 7ou @ o6o%
K253 A1

it WedOR  R—hE EEsE

=) WM FwZ it
M 5t

[SHEES UG Wb RBE BN

A man sie hspe aon

ESCHK [17] i [20] 58k
E 6 rEILERZMEIERESE
Fig.6 The tectonic stability in China's offshore basins

23 FMEEESE

(1) IR IEATR 2
SRRV BRI AR AR B 2 HAH B 2 (8] 77
TER R PIR G R o B IREAE HAR, SRR
XA AR L RR AR 7, I N TR R,
R Je A SR JZ IR R A R - Z T B G 2, A
M 5 TN HEAR AR R B
(2) Hys 5w 4e 14
JERIIHTE A TR BRI 25 A X E 2
PERGFIWTIE £ B LR . X SERIWT I EDR R, I
FFEFEAIE AR, FROMFIRTRE R . 723 2 By
FIWTRE RS, 3505 B, R HR B, H RIS B2k T LA
M By 2 o MR 2 ThZ IR e, B0

1~9 FRMAREGNZRE R AR EZM (£ 3) .
T2 A8 bR AR BB e = LR A 550 SRR, AR
SCAR R I AR RN T A4 45 S8 X A P A

VTR g A A 2

Bji=Biij>o, Bi=1 (1)
sr: By Rl B, T R AR X R

MR XT CO, BHAFE HAETEN FE AR A R 19 20 Hr
FESCHEST R FIWT AR L, 256 CO, 7 Hh st
B O, 1ERK 2200 % 58 I, #iE 5L P TAEAN LS
PP, B A PR Z 8] 1 WA R

(3) HHHEARAFGE

THRAE AT AR n IRTR, 15 8] —A> n 2k

)5 (W;):



5540 5 55 1 IR, 25 BT R U TE ATk i b E T A CO, BIFE HEPFN 87

102° 106° 112° 118°
0 100 200 300 km
—_——

124° 130°E

THERCIR 53 A 1)

—— AR

— 500 m KPR —— 300 m /KR
2015 AFRRHFICL/10° ¢

. 2.4 O 4-8
O teem @ -0

HECHk [17] 52k
B 7 SEESEMMEHERES

Fig.7 Distribution of carbon emission sources from China's offshore basins

F2 HENEHETAERE x3 BEEMHREREX
Table 2 Judgment matrix for criterion layer Table 3 The scale and meaning of the importance
A B, B, B, WM X
B By By By, 1 PE AL, BN OR BA F S E
3 WAL, AU s Ry S 2
Bn Bnl Bn2 Bnn 5 W%‘*E H:n ﬁﬁ%‘tt)ﬁ%%ﬁig
7 WAL, 772 b e i g
W= ,”/]_[ile,-j (2) 9 Pk AL, T2 L i B
2.4.6.8 bR A £ e e
A AR EAL S R AEE [ i, 15 2R (W)
W= W, (3) fific QAR CR<TO.1, 1d FA 0 T AE AT 4 A =1
W —EUPE L AR CRIOYS 1252 151K A O AR
A —EpEF R (CD), N
(4) — St (Anax) 1 ﬁf&:?a’éﬂl( ), W PR
9 T VA JEEVRCHEFE 4 0, 340 A ey — A =2 B =12, ) (4)
e . n< i
PEFEAT TR A< S FHBEAL—B0HE: L (CR) R AT i=1



88 Marine Geology Frontiers ML T

2024 4E 1 A

Clz/lma"—_n (5)
n—1

T2 Ao 227 F WA B 9 5 AR TEAR

n R TR 5 B B 8

AW S B W7 A [ AR o AR 5 9 B $2 1T B
OFIER

BEAIL— S50 48 B (R 38 1 e 28 1] 01, AS [] B
n XTI RIEUNZE 4 PR

x4 —HEEERIE

Table 4 The RI values of consistency index

n RI n RI
1 0 6 1.24
2 0 7 1.32
3 0.58 8 1.41
4 0.90 9 1.45
5 1.12

Fe# CIAT RI, #5245 5 —20PE L (CR), Wiy

2(6) i
CI
24 CR<<0.10 H, HI I B4 36 e — 20, HEFP A
BwO LI,

(5) L o 3O ok A 3 BEA 45 1

WA T, th T — SRR bR
FUAT ORI, FRLIRG R 45 26 0 1 554 —
BRI ORI, T (RS S M . X
BARRRIE AN, SRR L RIS 1%
SRR IR B S R AL BN N, 4
PSSR BB N EOR 0y, WSS B 7
ny/N, TSRS GRRORIE 45 5. SR i LR BF AT 47
ORI, X L300 — f AL B , 7550 R p
¥ R:

ri1 ria I'tm
ny 2 ... g

_| . (7)
'l Tn2 ° Tum

BT AT R AR W 5B R 2585,
RV A TP B, BT

B=WXxR=(w;, wa, s Wi)X
rn rz2 o im
V21 r22 r2m
: . . :(blv b27 ] bl’l)
Tl Tn2 ° Tum

(8)
TREI by g COp BT IE FLAEXT P& 3 58

JAE R SRR
(6) L& IR LER AT
XM 255 PEFISE B (B — S5 U T AR
B 736, ARG PR o SRR B, da A 7 ik
TR x;, B

n
xi:ijpj (9)
j=1

K x; A PPN R AR CO, BHFE HELE A
15857

py W jAE EME R A 5B

MRUCKR A A 2 L RO 255 G PP FI R R 2R
1955, AR BT THEY , 19 B ZA T 45

3 ITiFEHL CO, BHFEE B IETEM

BFIEE M RIE R T 2RI R M2 T, s
PPt U AL BRlE  IRHNENL ., R TP AE,
TE— 25 W7 — A o 2R 8 b CH A (] P ) i LG R
MGG ITIE CO, BAFINAETT o WM Fia bR By B MU E
AR BRI B, R A3 B4 22 5 2 AN 45
SRR AT AR HLUE T H AR T

3.1 BEKIR

ABEGE A TVEAN 8 bR 2 8 0 B 8 2 1E R &
SCERVADERER 125 th iy, Horh, BAp 2 e tdatin, &
FERBNE SR AR M B AR AT AT VAR bR 2 8000 il 2%
SCHiR [20,23,25]. [16-18] A1 [26] 45 .

3.2 N eI R R D RIRE

(1) CO, #HBETHIFNIGIFIRZ L
i i A BACHU 25 £ 2003 4F 4 Hy 9 X
WIS TP IR IR IA R, 45 G IR IX A B Y
HT A, LA DI 10 4> 22 2O PR X 42,
EFFRUAR | B A2 e | BT 3 T, 2
ST 8 AN RARAR B I CO, BAFE H.
PEVEM AR R (8] 8)
(2) FHF5AF 2 AR
WA CO, HFEEMRE M REZER., £
MR ZHE2ITMLRE TN IR, 456 ET
T8 10 /> 3222 20 9 SRS O AP AR 1Y 5L PR
BB R AR R IS B BOE . —BGE L
ANTE AN E S AEFEGL, H A3 A B ) b 5T
GRS,



H40% 55 1 IR, 55 ZET 2R WL O PEA 25 04 P [ e 2 CO, BHFIE BLVEPFAN 89

CO, HHAFE HE
B Ak BRI BHERATIE
i b L] & o fifs 173
e B b3 b h = K HE
T T H ifif L 4 % i
Bl Bl it A fiE & I8
8 CO, HEEEMEMIBRER
Fig.8 Evaluation index system of CO, storage suitability
x5 CO, HEEEMHEFENERSR
Table 5 Classification of evaluation indices to CO, storage suitability
o &iz17 Z Y dats EH BOEH — B WAER RiEH
Wi 2435 2 A BRI Az s AR AR KU KZe8
Eopeare i HhE 5B I TB/RMR D ek ek S I
FosiLE S (CAAEZ s N T PN S ULz < [IVEE Zaxsil FE R T
iR/ C <30 30~40 >40
=Y
HORRHE R/ (Nw/m®) 50~70 70~80 >80
ATA/10" km® 20~25 15~20 10~15 5~10 1~5
gl )2 S5 FE fm >1000 0.5~1 200~500 100~200 <100
4. vy 2
ﬁ%ﬁﬁé‘véé&mm >2 1~2 0.5~1 0.1~0.5 <0.1
FLBRE /% >30 20~30 10~20 1~10 <1
)2 uf B —f% % %
IR— BRHERCR/0° ¢ >1000 300~1 000 100~300 0~100 0
STAT- B [
AT K% /m Wik, <300 > 300~500 1%, 500~800 A, 800~1000 A, >1 000

3.3 MEFIERRERE

FETF R REE L CO, B 778 B MV M 14 &
(& 8), I i A TR AR N B MBI E A,
P AL et BRI BT e Rk R
HEAT WX EE, R EHEAN T 25 SR bR 1A 2R 40 U e
(% 6~9):
*6 —RISHRFALINTAERE

Table 6 Level 1 index judgment matrix

— YR B r etk B BT

HArz et 1 1/3 2
A7 A 3 1 3
HAEATIE 172 13 1

R7T HERSWHIERE R ETER

Table 7 Storage safety index judgment matrix

Bz Wrdissh R D) MiEE 5

3.4 FHEIFNMERREH Q-

MR 2.3 AR (2) FI(3), HE S RITH 48
PRfE L2 R N AR, [ WA P dR vt b — 231
e b i A6 E R B, 0 PP P AR A Ay 2
WHHET o RGBT — BRI, A 25
PR —kE, BiRan 10,

R 8 HTFNRIEAR R R BT AE

Table 8 Storage scale index judgment matrix
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Table 10 The weight of CO, storage suitability evaluation index at all levels to the target layer

H s 2 — YR & YRR &
AR 0.0412
HAEz 0.2518 HhRE S 0.1357
[ABEA= S 0.0749
COEHEIE LI i 0.0650
HAERA 0.5889 AR 0.3202
s 0.2037
i HE TSR 0.0531
BAFAATIE 0.1593 " .
KR 0.1062

A3 (6) AT LAFH Y, — A8 AR i — Btk il
CR=0.0518, <0.1, iif§ /& —BPERR I . SR 5 % H A
TYARRR I T BRI, 1135 <0.1,

FRAE LA AHP 380 52 (1945 T8 A AN R 7T LA
H (R 10), BFRUBE— A8 brh & Hedok, Hor,
TR B0 28 IV s MR 0 st B 74 4
P 3 R KR B AT AT v i

3.5 HERM TR KRR

AR 0T T DR A Y S PR S L,
JITA 2R R R A SRR S5, ETSRAT 8 A~ FA P A
RO T4, LA R V5 23 DR 491, SR A X o7 Ay S
THH Ry~ Rg, 73 BRI HEAR KT Wi s
S HUBVRRAE Wi sl sl sl BRHEICI L i
A 8 MR, WWAK(10):

R, =(0.25, 0.5, 0.25, 0, 0)
R, =(0.5, 05, 0, 0, 0)

Ry =(0.5, 0.25, 0.25, 0, 0)

Ry =(0.375, 0375, 0.25, 0, 0)
Rs=(0, 025, 0.625, 0.125, 0)
Re = (0.125, 0.25, 0.5, 0.125, 0)
R; =(0.375, 0.5, 0.125, 0, 0)
Rs = (0.125, 0.5, 0.375, 0, 0)

W 8 AN R PEAI FHEAL A, F A B A
WIZERE R, AR AHP B2 (03T 23 CO, BH7 i
Wi R AL A W P 18 BOAERE, BOMIZE AT
5 0 BRI R R Lk 85 B B, 3 T 4 [ ofe
TR 532 A3 BB 25 A PEHI 48 B=(0.257, 0.429,
0.292,0.022, 0) o MRIITHEILA 9 /> 7 Hh A BT 25
BN EGE 1),

(10)

11 HERSEMERREE
Table 11  Grade membership of offshore basin in China
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Table 12 CO, storage suitability evaluation score
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Fig.9 Suitability area for CO, storage in China's offshore basins
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Suitability assessment on CO, storage in offshore basins of China based on
AHP and fuzzy comprehensive evaluation

.12 .1,2% . 3 3 ) 12 12
YAN Huamin ~, LI Lei *, LI Lintao’, LI Yanzun', LI Ling *, ZHANG Wei ~, PENG Chen'ang
(1 School of Earth Sciences and Engineering, Xi'an Shiyou University, Xi'an 710065, China; 2 Shaanxi Key Laboratory of Petroleum Accumulation
Geology, Xi'an 710065, China; 3 CNOOC Research Institute, Beijing 100010, China)

Abstract: CO, emissions lead to global temperature changes and “dominoes are overturned” , triggering a series
of environmental problems one after another. Therefore, CO, offshore storage is an important issue to achieve the
goal of “carbon peak and carbon neutrality” . Taking China offshore basins as the research object, the method of
AHP (analytic hierarchy process) and fuzzy comprehensive evaluation was used, three aspects of storage security,
storage scale and storage feasibility were considered, and a CO, storage suitability evaluation index system was
constructed with three first-level indicators and eight second-level indicators, upon which the CO, storage suitabil-
ity and favorable areas of 10 offshore basins in China was assessed. Results shows that the offshore basin CO,
suitability in a descendant order is: Pearl River Mouth Basin, East China Sea Shelf Basin, Bohai Bay Basin, Beibu
Bay Basin, Yinggehai Basin (Yinggehai Formation), South Yellow Sea Basin, North Yellow Sea Basin, Qiong-
dongnan Basin, Taixi Basin, and Southwest Taiwan Basin. Among them, the Pearl River Mouth Basin and the
East China Sea Shelf Basin can be regarded as the preferred basins for CO, offshore storage.

Key words: CO, offshore storage; storage suitability; analytic hierarchy process (AHP); fuzzy comprehensive

evaluation
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