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Fig. 1 Location map of study area
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Fig. 2 Typical BSR and abnormal seismic velocity in the study area (see Fig. 1 for seismic profile location)
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Fig. 3 Space distribution of abnormal seismic velocity

and its KDE result

o FRLAT P A A% R BB O T S A A L (H TRl
- A I R K BRI
o= 15/16(1—a*)%, || <1
0, HAth
F T 9 X0 Rd R N O HL T R
A B RUE & PRI A% R R T 1 2 B o M 5 7T PR
2 BB 7 R E . A AT RIS A

SN R T F 1 T A (L I R SR 0 A1 1
JEHA

MAZ 5 A T 45 2R T LU 3L 3 S
A B AR B I AT 2 AL Al 1 70 DX 38R 3 4
R HA AR . B8l LA i X s B AT
B K S IR

i i B TR T A BE— 2P A
PEIEK W o AT AT R X . 3 HL DUAZ 5 B A T 45
R RABL B 502024 1M IV E U B =>4 1 Y DXk
2] 2 A WA 18 km? H1 70 km? ff2E X
(3.

5 ik MAiiE

T AR SOK B W B IR PR 5 A B S
B 2 BOMCAE Bk W T Brdt A e A L b il A
ZWREZIEM R ATE. BT ez i m R
1 BSR EAAN 52 3 B2 73 B iR 031 19 38 88 S 6 s 2
HEMRRUKEWITEM IR — D ESHEZH)
B 2 » 7K W R 5 YR T A L HE A% T 4
S S A s [ 0 0 A B T AR R R — X
B, FHET U AT DU A ) RO A2 i BOR AR SC
(oY R A B A T D7 0 AT R AR 45 b
PR P T AR SR A WA ) DX 80 B IR 4
SR R R T AR S S B AR KU

P 25 (6] 00 425 0 1R S 0 RV 0 0 AR A
IR K AR SOK B W A GOR AT TSRS . I
FEE SR R WEFE X AR AE 2 A X HG Ok 2 e
OyAT AR . I B E TR L E PR A 2 A
KA R X AR 25 0 18 km® Al 70 km®,
BR T AT 5 DX ] A5 BRI B0 - A SCHM T T 3 )% 7
WOX — I AR bR . A SR AE I A TR SE 2 (9
R A 5 KA R G Y 9 IS 1 3R M M Bk
A S5 03 BT IR A OB, FRER S HAL A TP 8 4
T e 3 5 s () K 42 4 2 A AR A K5 R
PR LA T 25 R B n] R O SR
N HTER TAE N A

2% 30k

[1] Collett T S, Johnson A H, Knapp C C, et al. Natural gas
hydrates: A review[ C]//Collett T, Johnson A, Knapp C,

et al. Natural gas hydrates—Energy resource potential and



EERIE S R ] M RS s DB 2 R T I R AR K A W B RN R R v 45

associated geologic hazards. AAPG Memoir 89, 2009 146- 573-590.
219. [11] HuG W, Ye Y G, Zhang J, et al. Acoustic properties of

[2] wmaAys, R, 24om. . IR b RS IR ob 50 5E gas hydrate - bearing consolidated sediments and experi-
fE R H KRR BB WA BT aruF,. 2013, 29 mental testing of elastic velocity models[]J]. Journal of
(12) . 37-44. Geophysical Research: Solid Earth, 2010, 115(B2) . 102-

(3] XUMask, Kk, Xk%. % miERILEMBE R REN 113.

T 2 FE RHAE 5 00T ). BRI BN 4L, 2015, 58(1): [12] He T, Spence G D, Wood W T, et al. Imaging a hydrate-
247-256. related cold vent offshore Vancouver Island from deep-

(4] BR Ak, Rk, KK RSB T 1 HBR 4 B A AE K2R 51 towed multichannel seismic data[ J]. Geophysics, 2009,
Jrik[)]. Wb ERYHAE R, 2005, 20(4): 1067-1073. 74(2) ;. B23-B36.

[5] Schnurle P, Liu CS, Hsiuan T H, et al. Characteristics of [13] Hornbach M, Holbrook W, Gorman A, et al. Direct seis-
gas hydrate and free gas offshore Southwestern Taiwan mic detection of methane hydrate on the Blake Ridge[ J].
from a combined MCS/OBS data analysis[ J]. Marine Geo- Geophysics, 2003, 68(1): 92-100.
physical Researches, 2004, 25(1/2): 157-180. [14] % 2, EUE, WAL, 5. pEACE MO S R4

[6] BRoG2%. AT, XI2=4h, &5, W8I m M R A 7 pg M AL 3 ARG ITRUZ B BERIELT]. R Tk, 2013, 33
KIRAKE WM b i B LT, 8 7 4 5T 15 45 DY 20 b 5t (7): 29-35.

2015, 35(1): 185-192. [15] Crutchley G J, Maslen G, Pecher I A, et al. High-resolu-

[7] Weitemeyer K, Constable S, Key K. Marine EM tech- tion seismic velocity analysis as a tool for exploring gas
niques for gas-hydrate detection and hazard mitigation[ ]]. hydrate systems: An example from New Zealand’s south-
Geophysics, 2006, 25(5): 629-632. ern Hikurangi margin[J]. Interpretation, 2016, 4(1):

[8] Weitemeyer K, Constable S. Mapping shallow geology and SA1-SAl2.
gas hydrate with marine CSEM surveys[J]. First Break, [16] ZfE{=, FMR. 2R 2 8 8o 42 0 2 e 5 n
2010, 28(6): 97-102. [M]. dbat: Bzt 2013: 15-17.

[9] Haacke R R, Westbrook G K, Hyndman R D. Gas hy- [17] Gramacki A. Nonparametric Kernel Density Estimation
drate, fluid flow and free gas: Formation of the bottom- and Its Computational Aspects [M]. Switzerland: Spring-
simulating reflector[J]. Earth and Planetary Science Let- er International Publishing AG, 2018: 25-48.
ters, 2007, 261(3/4): 407-420. [18] Zhang G X, Yang S X, Zhang M, et al. GMGS2 Expedi-

[10] Chand S, Minshull T A, Gei D, et al. Elastic velocity tion investigates rick and complex gas hydrate environ-

models for gas-hydrate-bearing sediments—a comparison ment in the South China Sea[ J]. Fire in the Ice, 2014, 14
[J]. Geophysical Journal International, 2004, 159(2): (1) 1-5.

APPLICATION OF SPATIAL DATA MINING TO GAS
HYDRATES RESOURCE EVALUTION

LIN Lin, ZHANG Wei, CHEN Hongwen, GUO Yiqun, GONG Yuehua, LIANG Jingiang
(Guangzhou Marine Geological Survey, CGS, Guangzhou 510760, China; Key Laboratory of Marine Mineral

Resources, Ministry of Natual Resource, Guangzhou 510760, China)

Abstract: In the early stage of gas hydrates exploration, seismic through identification of BSR and ab-
normal seismic velocity is the common method for resource potential assessment. In this article, we
will introduce the method of spatial data mining into the evaluation of gas hydrates resource. Upon the
kernel density estimation made for seismic velocity data, we quantitatively defined two potential gas
hydrates provinces, which are 18 km? and 70 km?® in areas respectively in the east of Pearl River Mouth
Basin, the South China Sea. The results are proved significant for further investigation or production
test of gas hydrates in this area.

Key words: gas hydrates; resource evaluation; velocity analysis; spatial data mining; kernel density

estimation



