5 ikE REPOATS

ETRERMNATZHERLRINNFHERET AR
I I S

(1. FE T RF(DREFRABE) IARA B AR, 1WA 5 266100; 2. IWARAEEN
M FR B R T E LK E, IR FE 266100; 3. EREEEMRS TEEARWIE DL, ILE F5

266100)

WE: AT ERIEBLSRAKRT FIRAARG S AHHAE, 45015 F LK R MR IR Ao b R KAR LIS 403,
HITARRBES. BREFEHEERIE T &, ARG ERTA ROE 7 H #4147 T Bz, ot
KK IR A R ARG . BRE T A B R  FIRRE ST THR, HELEREN, £ 846Me
H5ARARAEG 0 EF A3t FFIENLER T AR, YRG5 RA0 LA K TL6000, FFRMEFAR
IR 0GR 23548 50%, RII, ARAA LR EN R RS HEE O KIELEAE, MEAETE 0.9, 5
HA 2 LA R EARRGRALRA D, REWBEF ORI A RN KEREY R E, B2
WL SNSRI R EF TR 34 45, ARAKRB NI ALEREAN, AERBA LSRG HE B BEE
IR K, BN EMEET 5 RKIEZ R ZIA B0 BA . ARIEA R AIREM B T4 E 5 R AKRT IR
RE L G #E AT R A BAF 6 — B0k, A8 XAF A B T 52 A FKAR T FIR ARG T 44 % 37145,

Ky A R SRR B R A R R R ARG 69 ERARIR 13E,

KBRS R KEF B RMIR, BRAR, )N FHIE

FESES: P714°.8
DOI: 10.11759/hykx20181224001

TRE IV SR 2 FE Ol T IS O R M )2 (B0 BR) <
PR DL a3 T 00 T 2 A TR v B — o T 1 b o
B S S B IR (SN BUE JNSUE S8 ANt o2
JIE R AR SOK AW 53 ik 1) HH ot 2 18 SR R AR I 2 2
KR Z—, PRI v8 JR 2 U 3 R AR SR & W RAF
M EZFEN RIB, fE R4k CO, ZJF MR — RIRER
7, FBEXT RS AR b B A S 52 . T TE B fE
T5AN (BN R B 2000 (e 150 G V2 IR B9 45 32 G T

H1 TV R MO AH L K LA 35 10 A5 BT 2 57
PRI I = 3l S R I A Ry B 9 T IS V2 SR 1 — R AT AT
Bto Xtk PA/433% 9 (single/split beam echo sounder,
SBES)* ™ L & £ % % (multi-beam echo sounder,
MBES)" "> P14 [l MR 22 48 © 9k )72 i FH TR %
SRR, PR A A Ak, RIS, FIR R 2 ERkxT
IR SIRATRAR A . TR S T R SRR R R
PEAT IO, e E AN ST R RSB 78 1 e
VE 4R % SR 8 1 2 RRAE () EE B AR bR, MERR RIS
SR T RN i R X R R i
B R EEE L, HAr, bR T B
ZAb, R SV e A T A AR R R ST T ik
R T A9 P S0 23 ) = 5 e R B P ) o

XakFRIRAD: A

X EHE: 1000-3096(2019)09-0094-10

B A B AT A B T, ARG B Az R T
FEEERRIN Y 4y BE R, JF H B BRI RE o8 4 I v
SRAVRE R 2 B FEE

TE A IS SRR IE 43 BT B9 0 R Al |, A S
LR A FH A U SR R RN SROK AR TR A B,
ST SR TV A R A R R R s, R
2016 AFEBEE YK 7L (the Okhotsk Sea) T &% 7 Hli (the
Kurile Basin) P4 &8 Fifi 3 DX 1) 165 128 58 R X 12 s 8 7%
PEAT T IRUE, FF X X s ) ¥4 SR ARG L 7 Al
i DA RV SRR FE B ok B R AT T AR AR

1 R R AT A FRAE SR 7
KPR 5 T BRI 00, S S

Wi H 8- 2018-12-24; & [nl H 38: 2019-04-16

AW H: BERARFFFEEAE(51504146); 7 5T FHRERET 580 15
H(17-1-1-97-jch); HEFREHE A 1ET H (2014DFR60490)

[Foundation: National Natural Science Foundation of China, No. 51504146;
Qingdao Basis Research of Application Program, No. 17-1-1-97-jch; In-
ternational Science & Technology Cooperation Program of China, No.
2014DFR60490]

fEF A Aol (1982-), B, WiilleiiE A, BhRERFsE &, W+, B
1 0532-58628819, E-mail: hua_zhili@163.com

94 TEPERLF /2019 4F /46 43 45/ 45 o 31



e IRkE REPOATS

2
O-bs = ! (1)

(1) 1] +6?
Krh, r ARWEAR, fres WARMMILIRITAS, o P22 4R
WA R, o MBI H . RIFLBRARX, f=326(1+
0.17)"2/r, 5=(1+0.11)"2/70, h 37K % . H AT 0L, e
J& T B ARTE ows FTALN 7 5 h BRI, R Tam s
SR, ER TN TR ISV SR AT AU AR Sy — T
U, RAERL o, AT SRR e 5 0 1Y
PREL, B oo(h)=func[r(h), h]. Artemovi"Z4 i oy 5 r

2B AR, =1 000 o2, 5 HIFAAS 2 9 H bR
58 Starg 9 O Z NI L Starg=101g0s0 HILLATAL, AR
IKIRAL Y SR re(h) AT LA Sare T4 3

SR FH BRI RASCE AT AR I, oh T A
A1 51 5 V8 SROK ARG B )5 I A AE 22 5, DRI HG s 2 ) T
R ARV IR LS RIS SRAT BT AN . nf&l 1
FizR, WSS IR SR a, 752 T
HIEE RSV SR BIIA R B, AT I dyessa 7K IR IT 18]
drow ISR p, W = Z 8] /& tana=tanfcosy.

A R 4
ﬁfL’ﬁ'iﬂfﬂ/r -
ﬁ — 7 | LIRS R
= | : P s : = - ;%%Uﬁ'—'ﬂﬁg/@ﬁ%?éﬁ
8 . Eoa i = g
r o P : r
B o . b
Ll Y S L %
r}/ |
o\ ___ L__J)
R
g7 v S I
B IRV SR LS PRI K7 2 0 79 i v (8 JLART A A
Fig. 1 Schematic of cold seep under real conditions and detection profile
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Fig. 2 Retrieval process of the cold seep dynamic parameters
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Abstract: To accurately understand the distribution of methane gas in cold seep water on the basis of the sin-
gle-beam echo sounder and seep water flow field datasets, a quantitative method for determining the rising and
shrinking rates of the cold seep plume bubble is established and verified using trial data. Furthermore, the upward
and diffusion fluxes of seepage and the methane concentration are computed. Results show that the difference be-
tween heading and flow directions of the cold seep water will affect the acoustic result. When the difference is
greater than +£60°, the error of the cold seep inclination will exceed 50%. Meanwhile, the half-way decay rate of the
cold seep bubble rising rate is significantly correlated with the water depth, with the correlation coefficient reaching
0.9. Moreover, the effect of bubble-induced upwelling on the rising rate is significant. The distribution of the
gas-hydrate stability zone has a significant effect on the shrinking rate of the cold seep bubble, and the difference
between internal and external diffusion rates of this zone can reach three to four times. The calculation results of the
flux of cold seep gas show that the overflow intensity in the study area is large overall, and there is a significant
segmentation effect between diffusion flux and water depth. In addition, based on the diffusion flux obtained, the
distribution of methane concentration in the seawater of the trial area is estimated. The comparison of the chroma-
tographic analysis of in situ water samples confirms the validity of the method. Relevant research would help in
achieving a quantitative assessment of the distribution of methane gas in cold seep water and provide technical

support for the exploration of cold seeps and seabed natural gas hydrates.
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