$a1% BT T bES

20194 7 H

Haiyang Xuebao

2 e Vol. 41 No.7

July 2019

R, A, IR, AF TR R A &
0253-4193.2019.07.002

T 5 VA PN ST I 4 B R MR R 5T (0], TR 244, 2019, 41(7): 15-21, doi:10.3969/.issn.

Huang Songsong, Wang Jing, Mei Yuan, et al. The velocity characteristics of internal solitary waves in the Andaman Sea by optical remote sens-
ing[J]. Haiyang Xuebao, 2019, 41(7): 15-21, doi:10.3969/j.issn.0253-4193.2019.07.002

B TR FIE BN RIL S8 ALK EERE

MM, EHT,

(1P EMERERE [FERES T

WE: 22 2ENINLHEF
ERFHREIT NN EEREZNITHE T &
P BRI R — ALK G FE
TR EE . TR

TERHFTHEZ R,
KRR AN oL ok B R
thE 422 P731.24; P236

LIk B g F H O
XERARETG: A

s

1 55

K BT 2 R Y )2 4 A SRR IR ARV S
S, BODLI 2 P9 IIST A % . Mauray!™ B 0 SR iy
AR 28 2ok 22 3K 2 Vg T I 28 R B i R T TR T R
ko Perry F1 Schimke™ #F47 i I S, I 21X #6347
5 IR A FTEJ: Osborne 1 Burch® 7 % ik &
Vg R AT L, 0 ) — A R R Oy 2.2 m/s 1Y
WmiﬁJﬁmﬁVﬁﬁﬁW%iﬁﬁﬁ%L@Hy
der 551 I FH 22 ik 2 1 AU 30 52 DN B4 45 A KdV 5
TR T VAR I A AG R 38y 2.2 ms, X BRI 228 &
TR ) S 2 DXl P IS I8 A R B IR R IR K o A
TP BEE I E Alpers 51 48 01942 3k 2 4 AL
T b 1) B E, SCHR T 53 41 4 A AT RE B AR R TR
i, Vlasenko I Alpers!” X HL A5 481 Al SAR M0 4%
UE B 22 3K 2 g 0+ R4 R PN I ST D R R K AR T
PO AIRSE I 55 v MEAH BLVE =4 . Silva Fil Magalhaes!™!
455 P S D BCHE I SAR B BIF 9+ v e B — A8

5 B #3: 2018-07-26; 1€1T B #A: 2019-01-04.

— R E R NI R BT A kT
REWH. XA B HENMNIHEEFEREAE0S~2Tm/s |, AL KEFZ T HEE
xf&)ﬁf@%%ﬂum FHHAEERNEEFTEPHEAREERTE R/

FE4F R

HIR', KER

FR2ERBE AR, IR 55 266100)

EREB AR, HBEERNINIENEERMESE, KUK L¥

Y 2 3 4 P2 K B Terra/Aqua-MODIS 2 & E %, #| F
ERRLHFHENINLE

NENR=E T O R

XEHS: 0253-4193(2019)07-0015-07

A5 A PRSI 9 A JSORIL AR, DA -5 5 DU A 265 57 1T 1 39
A Ko I AT DL 22k S T ASUR B N IRSE I R 24
R

AT AT I I | R AN B AL T Bk 22
I B T PN ARSI 4 A R AR SR LR T g 9F 5, {H v
R X 32 T du PN IS 30 A% 7 o R 0 A R T TR 20
FLo HTNIRSL B K A HAT BEALIE, 23045 AL
e 14 e % T JRE T R RS B ORI L LRI ) Y o 2 0
I LA A B 37 S I HURE S B/ N PTG S s A
I, HfE LR A 42 TR AT RS B o Ol i BB
B ST, O N RS S RO A 1
AR I PR ST E T B AR SCHII 3 ARt A i R
TG N7 2 TR B T N RS AL R 93558k, S
T S A RS AR T I3 AR, D B AR A 8
GIEIVAT SRS X /1P Y = ST

2 IR K SCRE
e 2 I R B P AR AL I — A2 P K 4

HEWH: BHEE S &R (2017YFC1405602); [ 5 H SRR 3 4: 5 H (61871353).
TEF B B (1993—), 2o, INREHFH WA, EEMF 57 R t#iE /&, E-mail: Huangsongsonghss@163.com

*EEER: TR (1962—), L, #H, ETHFFIT ) N7 P9 IR 3 A 4RI

E-mail: wjing@ouc.edu.cn


mailto:Huangsongsonghss@163.com
mailto:wjing@ouc.edu.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn

16

M2 4148

W, v i), REDRLS, EESTENS, 15h
R TR I N JC T ELRE 5, AR T N R e, T AR
2 6 x 10° kn?, “F-HI7K I 1100 mt”, 7K IR 431 BAR L 1,
%K 8O RS LR T G R, 2-4 H O
Z, 510 H M2, 11 A ZR4E 1A ALEN, b5
DX P 22 ST 20 5 L AR O B 1E H World
Ocean Atlas(2013) Z4F A 395045, HoOAN 7] 275 3 =)
A3 A A 2 firR o

FoE JZ 45 2 W ARSL I R A W B4 22—, T
WIS 1 R Vi T 8 Bl R R K R R A A Y —

DNEEY R, ©E R
N@=P§%£Tﬁ (D

P

o, g W S ook ks Ly
T i) A5 1k

S T R 2 A A G 2 A 5 BRI Ab 2 B
AR RS 2 TT LU AR IR 2
FE A M AR ), TR 1A 7 22 AR K, 5 E U243 )
{7 F 50 m 1 59 m PR R T, W BBRZ 5K, 17T 85 m
VR BE R .

3 PNRSL A 4% R A I 7 vk

1T MODIS [ {5 B A7 i (] 73 B 5 55 | 23 (6] 8 5
TR B PL S, P BERT AR B T4 B R [ —
PR DS ¢ 9 1 R LI, 030 P9 IR ) A% 6 2, i T

PAAE ] — 5% UG v 8 81 [) — 0 8™ A6 1) 22 41 9 AR
7B, TR B 5 P I ST 7 O B A % AR
W S AL R R Y Sl 4 2015-2017 4F
MODIS %, 3452 15 8 Vg N AL A9 2 1] 4347 ] 3
JIE R o J P % rp ORI 3] A P RS D 22 43 A T K IR
/NTF 2000 m BT IX, BRI R S DAL, okt i L
P, 22k S A AU, J8 vl LR B B . R A 3 38
A DL Y, 23k 8 i P9 ST I A5 3 7 1T R — 3, K
TRV 3o P IR ST 38 ) R B AR b T A% 4%, (e LS A
Ti) 2 PG R A 7 1) £ 49 10 P AR I8, T T K 42 3k 2 g
DA DIRST 10 1) A2 436 3 52 Joe T R ARG
31 AREGERE

Terra Fl Aqua P T2 o0 35 22 3K 2 ifg: () A5 (1] (1]
B o A, 7E [ — K P X [l — 5 o S7 % RE RS R 47 2 1k
ML . e P SRR SR TR — K 9 AT T AR
AHBE 2 21 km (9P 41 N OS2 % 81 BRI A ] — P4 9K ST
W, R ArcGIS H5 A4 H BRI 45 P 08 0 21 4 P 9K
ST AT VA 2R, TE T A%k I 4 2 T A 22 4 T AR B
Vit 1A T S A B0 Ly, SR BE B B Sk P A 1438 B v
Foax, (& 4), FIL T 20k P9 07 5 A% 35 10 7 35 44 4%

HJE

_AX,

Vr-jg;- (2)

32 HAH%E
TR S i N IRST I R ph D RE VA2 H A P
I VAR DR L 9 A B T TR I A AT AR B 2 H R

K1 ik =40
Fig. 1 Three-dimensional topography of the Andaman Sea
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Fig.2 Averaged temperature (a), salinity (b), density (c) and buoyancy frequency (d) vertical profiles in different seasons in

the Andaman Sea

96°00’ 96°30’ 96°00’ 96°30' E
10°30"
0 N
500
1 000
10°00"
1500
2000 £
SN
2500 %
9°30"
3000
3500
4000
4500 9°00
5000
8°30"
3 2015—2017 4£ MODIS B4 351922 15 Pl 4 3B BRI P RS 140 3 B R 7 ]
ViR P IR ST I B9 23 [a] A A Fig. 4 Schematic diagram for calculating the propagation
Fig. 3 Spatial distribution of internal solitary waves obtained velocity of internal solitary waves by tracing method
by MODIS images from 2015 to 2017 in the Andaman Sea a 920174 3 A 13 H 04:00 UTC f¥y MODIS [€%, b 7y 2017 4F 3 H

. . 13 H 07:00 UTC /) MODIS [E{%
/B;ﬁ ( T=12.42 h) ﬂ‘%: Ij\] %L{BZ quzﬁj/ﬁthﬁ:LEE °© [1;{[ 5 MODIS images acquired at 04:00 UTC (a) and 07:00 UTC (b) on March

A Terra TR FA$RE 2] B A 3L IR 7= A2 79 6 2H 9 IRS7 13, 2017



18

M2 4148

BEPEHE, A1-A3 ., B1-B3 435It P9~ [A] 34 &
A= o 7E MODIS [EIf& i - [a] — 8 57 A6 1Y R 20 5
EZ N0 E SR 2R T8 4] 2 e LRV SR R S
H 1 JE 30, 37 2 AH 41 U 51 I 0 £ iy o, LR R 23
TR IS 0 A4 1 - S5 AL 1%

VF&. (3)

P50 0 ik SR A RS 90 £ 47 P 7 R R

Fig. 5 Schematic diagram for calculating the propagation

velocity of internal solitary waves by tidal period method
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The velocity characteristics of internal solitary waves in the Andaman Sea
by optical remote sensing

Huang Songsong ', Wang Jing', Mei Yuan', Zhang Ziyue'

(1. Department of Physics, School of Information Science and Engineering, Ocean University of China, Qingdao 266100, China)

Abstract: Internal solitary waves (ISWs) are widely distributed and have a large scale in the Andaman Sea. The ve-
locity of ISWs is an important dynamic parameter. In this paper, approaches are proposed and demonstrated for cal-
culating the propagation velocity of ISWs by optical remote sensing. The optical remote sensing data of MODIS in
the Andaman Sea are collected and two methods are adopted to aquire velocity. One is to track the same ISWs based
on two remote sensing satellites. The other is to find two or more packets of ISWs from the same generation in a
single image. The overview of velocity distribution in the whole Andaman Sea is obtained by combining two meth-
ods. The results show that the propagation velocity of the Andaman Sea internal solitary wave ranges from 0.5 m/s
to 2.7 m/s. The direction of the velocity is mainly influenced by the bottom topography, and the velocity decreases

with the depth of water. In addition, different seasons correspond to different velocities in the deep water areas.

Key words: internal solitary wave; optical remote sensing; Andaman Sea; semidiurnal tide



