$42% Hom T bES
2020 49 A

Haiyang Xuebao

2 e Vol. 42 No.9

September 2020

KR, FAREL, FVIEYE. HE T MODIS 38 J8 4 1Y 4 15 S 1 9 504 i 2 5000 A B A i T 52 (0]

doi: 10.3969/J .issn.0253-4193.2020.09.012

PR AR, 2020, 42(9): 110-118,

Zhang Hao, Meng Junmin, Sun Li’na. Research on characteristic parameter distribution and generation period of internal waves in the Andaman

Sea with MODIS[J]. Haiyang Xuebao, 2020, 42(9): 110-118, doi:10.3969/j.issn.0253—4193.2020.09.012

ETF MODIS ERHFENLZIEASERNEBFLESHSH
KA R B HA R 3R

KE ZERET,

BRI RT, ILAR 75 & 266061)

(1. AR TTIRE —

ﬁg;ix%%mnﬁﬁﬂﬁMmm
Gt T HEEKE KA
e, R EH, ﬁfoEzihﬂﬁfﬁﬁﬁ'Nﬁ/ﬁ

THERERY G 1860km’, NEWEFETHEENFEAURTEEH ., ¥k
R4 H 3503 km?, #E 3T 70% By W R F R AL 7 A

WREE W TFHKEL N 133km, FH R EHE

RN T KK EEIANEA RN HEE
RERFMESH, AR A ERERITT WENBERRFHEET HE S
8] ROBE B/, BT 9 9 U4 2 B9 - 39 K E £ 7 107 km,

Fh W

] oA AR AE, EE

kSR WERA KT

o TR B A0 N R R K R P 3K R A 8 131 km, PR A TE AR A K 2997 km?, W

HOEETMEEARE KLU RARER . £% 2

BAF 11.5~13h, AW B 83 B & 244

XK iE: MODIS; %3k 8 ¥ ; Wl ; FAES 3 £ R A H

hESES: P731.24; P724.2 XERFRERD: A

1 515

T N R 45 1 5 AR SR A R I TE PP = 2E | i
DRARME HH PR 7 N S A i sl LRI £ K 8 ] ik
JLE TR, I — B Loy =LA/ e, H RS2
U3 1 B3 K AR R R 240 m™. N I Y 2R S 1L 4%, 2
A5l T R 2R B S R, 0 4 L TS B S T KL
ThEESE . IR 2 RN A A LI B Al e 2
09 I 2 — 0, BT AR E A IR K R 45 DA SRR R 1
IR AL i, 25 32 2SR SRR B, A A Rr R 1
T E R R A o TR )22 K 0 g AL A T 5T
R L, W]y o G DR R P 9B 5 | ) A B RO
7i7F'JFH Welb Fl P55 | K As 5 07 Ak

BRI T R 1 | 20K 2 R 8 AE R R

%5 B #3: 2019-08-23; 11T B #A: 2019-10-25.
HEE£WH: BEARBFIS (61471136); 2R

AT A N IR, WO R A (]

XEHS: 0253-4193(2020)09-0110-09

By Z 18], 24k — H RS I R JA R X B, 1965
4 Perry il Schimke!™ 75 ‘% ik 2 ¥ g B 1 Sl A7 1 56
— YT PRI =, A TN I I T RRAE o Os-
borne 55 75 42 3K 2 ¥ 5 & BT 9IRS AR TE
Fi 1122 38 2 i 0 N I B AT TR PE R AR O 2 O S
VR JYS b T AH ELAE N T B0 3l A4 25 2 BT 77 A= o Alpers
S50 F H] ERS-2 SAR 38 J& IFIMR W50 T 42 1k & 16 74 &1
I Y AR S Ak, F5 4 DR TE R BRI R T
P 55 PN I8 () %) AF B AR T 7 2R AR 67 A8 Ak B i
WARSEFS: . Magalhaes 11 Da Silva 247 | TerraSAR-X
ARV T 7E 223k S g | 2 Vg 0 B 30 00 00 380 174 24 )
B 2 N AR AR 5 AR AL, BATTIFAS A2 1 R i
JIT I A, TSR TE PRI R 5 20 b S B 2 A A ELAR
G 724 o Zhou 45 ™ 1 JE 4L 9 1 43 B T 20132015

5 S A T AR % 55 ( GASI-02-SCS-YGST2-04, GASI-02-IND-YGST2-04),,

EEB N KR (1995—), B, INEEHYH A, IEM$ PN % 38 S AR TN 5 i 5% . E-mail: zhanghao@fio.org.cn
*EAEEE: mRH1973—), B, NSl G X IEANE T, B, BRSE 5L, 32 O (O 2B T I TSE . E-mail: mengim@fio.org.cn


mailto:zhanghao@fio.org.cn
mailto:mengjm@fio.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
http://www.hyxb.org.cn

9 Tk R4 FF MODIS 12 JBGY AR 11 4 15 2 i N I R AiE S 800 A T A i R I 5 111

AEHY 1000 22 W b 45 43 B R 5O 3% X (MODIS) M
SAR FAL, AR T %3k 2 Vg B LA 30T Vg 38 PN U8 Ay o) 2
Sy ARFE . 534, MODIS S8 HAG 8 a6 Bl K, i i)
Oy HER SR, VP 225 3T MODIS 3 i 17K
ok F N IR B BE 5% o Jackson™ | I 3 581 IR N Ik
MODIS E ¥ @ & J WF 58 T 4 BRI 3 1 o0 AR 15 0L, A
T AR 1S MR N IERHE . Bai 550 F ] MODIS
SCARIIEGE T 15 T 1 Uk B 88 9 ST I8 09 G TR AIE, B
T P FPAS [ A0 1) IS, FE 1 — 2508 T Y
WO ML . Liu 550 K ] MODIS 1 SAR 45055 T
AT 4 R]— 25 IR, TR0 PN ) A T T P B
(A B 5V L AR K TR R AR DG OE FR o PINE B A0
#] F] MODIS. ENVISAT ASAR %5 % fih 1E B8 4R T Ji
T H AW I YRR IE R ST, A5 8 T H AR Pk 2S fA] 43
A7, ARIUT NI 0 i W 2 A R AL 6 R A Y S
I 20134 7 H & 2014 4 6 A # GF-1 Al MODIS
Bt XoF Lo A3 BT T e VAR VD 5 0 TR — A% I 1 S 0k
fiE, [R) B 56 T B AR 2o M 15 O R, THIRS B T AR
T 2 T TE K Bl S B3I A N D R . sl B AR 0 3k
20142016 4F (1) MODIS U4k X E A1 2 BE v ke P 3 114
I 25 o f BLEE R AT T Gtk o A, O3 5 B MIT-
gom PR AL, DI THT = R L SRR IS TR T
A A A S AL R

38 1 MODIS SZAZOUL I i 1 9 i1 © 28 Bl —Fh ]
SER R TTR, B W IT 45 2 W] 28 1K i N IR Y
B 23 o3 A5 R 3 HEA 2 BRI R AR, R 223
I FH 32 JER T B 6 P9 I8 1) R AIE S 800 A B 2B R 1
IUF AT IR ARG o AR CIE T 634 i MODIS #2145
BT T %235 S 3 A BURY XI5 1) N U 25 [ 4 A R AE, IF
FERGTT T WK | A A AR AR E S 4L, it
— ANV 35 2 U I P SR AL T BT A 5 [T B AR S
W8 T 4R S N 7 ST TE SRR R, B AE T
Ab PR P A R I LG 2 HARRAE, B AR R s B IR
PRI AR 5 B TR A AR AR A B B

2 BRI i

2.1 HREXBSHE

ARG TR AR ILER, fE Tk L &
KR EREBEE M TS Z M, AR
590 A0 455 8 A 22 3K = i, L P O I R 5O B
Fe, K GEAS AL B S5 w3 A X 4 R OF 22, K IR A T
1 000~ 3 500 my; b & A7 7 4 B Uil 1) K BG4, F AR 78
Fe R 2 5 R FE AT IA 2 000 my 7R 3 5E T ok 75 F 2 5 —
2 B 05, wE Ak

i B SR ] MODIS #24% , H X1 il 58 S n] 3k
2 330 km, AT D)L (453 B A< 5350 O 1,000 m, 500 m LA
K250 m (4 B B B RIS . A AE MODIS & 3
PRy 2 T 2 R I A T F) S 80, ) B P g A
T AL B, A0 b RS 7 0k 0 2 NGRS I8 18] BE 5 A4 46
7 [a) 22 B ek A A0S, SR 1 TR, AR ORI AE T
634 5: 00 WEF N 250 m B MODIS $#4% . A KT %
Ik G i K DRECHE 1945 B A 36 E R Kl v SRR
HJR (NOAA) #2 1L /) ETOPO #E A1,

Fx1 2017 FRESEHNE MODIS £ GRBMHE
Table 1 The number of valid MODIS images of internal waves

in the Andaman Sea in 2017

MODISFAGE /R MODISFAGH /R
Hby Hby
TERRATLE AQUATA TERRATLE AQUATA
1 30 21 7 24 23
2 27 23 8 28 31
3 30 35 9 32 37
4 28 31 10 2 33
5 25 20 11 21 20
6 16 18 12 21 18

22 WMRAZE

BT AL RIS IR AR, HEAT NIRRT B R
B, B 4G A B DL KR L BT R AL R T
] 25, IR BB e 11009 77 36568 P A R AE 2 85003 A
HEAT I3 T o [F] A AR SRR A1 gl W G B A5 L, RIS 2
BEEOMEBR B AL, 45 AR Y EE R,
A4 180 AT LA IR S N R TR . B RS [F]
X8 149 P4 %, ) BRI MODIS $24% 1l 4 5 22 4[] 8
DAL U8 D A ) SRR TR P ) A R R S A R A
2 J5 R FH 2 T A AR RST8], 4 58 P9 I %) A s i) [
AT 5 0 AS ] 30k 0 549 A st ) 0 R o PN D0 A% 9% 3okt
55 R W AR5 1k 430 R 22 R B2 AR % (Multi-Tem-
poral Images, MTT) U719 5 || 28 P: s 52 12 5 F2 2,

3 RS0

3.1 ZEEHSHE

AR 3 i 2 O ok £ B 634 S 1 Ik B Y
MODIS &, fift A8 NI 0 AL B A5 S, 3 1m0
2 A AR E AT Ge it o0 b o SRR IGHRAS 1793 2N
W, A3 N A ) oA (B 1) iR L R] g, PN I T
Bl LT3 55 48 3k B i, T B X IR 2 Gk 2 i
AU S e A PR R 4 | e 8 v 1 A e 1) 2 M



112

MHEdy 4245

90°

98°

100°  102°E

16°

14°

12°

10°

8°

17K G/m
5000~4 000
60

40

BT 223 8 P s ) G0 A1 (LT SRR P I 2%
Fig. 1 The distribution of internal waves in the Andaman Sea

(the red lines are the crests of internal waves)
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Fig. 2 Statistical results of internal waves characteristic parameters around the northern Andaman Sea
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a.Spatial distribution of crests; b. crest length; c. area of internal wave packets; d. propagation direction of internal waves
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Table 2 Internal waves characteristic parameters in the
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Fig. 3 The MODIS image acquired on 26 April 2017 at 04:25
UTC showing the internal waves around the northern

Andaman Sea
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Fig. 4 Statistical results of internal waves characteristic parameters around the central Andaman Sea
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a.Spatial distribution of crests; b. crest length; c. area of internal wave packets; d. propagation direction of internal waves
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Table 3 Locations of sources of internal waves in the

Andaman Sea
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Fig. 6 The three-dimensional topographic map of sources of internal waves in the Andaman Sea
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Fig. 7 The MODIS image acquired on 13 March 2017 at 07:00

UTC showing the internal waves around the central

Andaman Sea

R4 RIASEPEREERIKE R E
Table 4 Internal waves generation time around the central

Andaman Sea

ekl ARREREE km FAE ] /h AR E(UTC)

1 88.86 10.45 201743 H 12 H20:32
2 201.54 23.71 20174F3H12H07:17
3 323.43 39.08 20174F3H 11 H17:00
4 423.87 49.86 20174F3 4 11 H05:07

B 8 20174F3 A 11 H 04:15(UTC) F5 I 1M & A6 3
835 4 MODIS $1%
Fig. 8 The MODIS image acquired on 11 March 2017 at 04:15

UTC showing the internal waves around the northern

Sumatra Island
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Table 5 Internal waves generation time around the northern

Sumatra Island
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Wt fEREMEE/AKm (LRI A A (UTC)
1 124.18 14.78 20174E3 1 10H 13:27
2 228.84 27.25 201743 H 10H00:59
3 327.52 39.00 201743 H9H 13:14
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Research on characteristic parameter distribution and generation period of
internal waves in the Andaman Sea with MODIS

Zhang Hao t Meng Junmin ! SunLi’na'

(1. First Institute of Oceanography, Ministry of Natural Resources, Qingdao 266061, China)

Abstract: Based on the 634 MODIS images acquired in 2017, a total of 1 793 internal waves information are extrac-
ted. The paper analyzes the spatial distribution of internal waves in three typical regions of the Andaman Sea, quant-
itatively counts the characteristic parameters such as the length of the leading waves and the area of the wave pack-
ets. The potential sources of internal waves are discussed by ray tracing method and estimates the generation peri-
od of internal waves. The results show that the internal waves in the northern Andaman Sea have a small spatial
scale. The average length of the leading waves is about 107 km, the average wave packet area is about 1 860 km?,
and the propagation direction is mainly eastward and southwestward. The average length of the leading waves in the
central Andaman Sea is about 133 km, and the average wave packet area is about 3 503 km’. More than 70% of the
internal waves propagate in the northeast direction. The average length of the leading waves in the northern part of
the Sumatra Island is about 131 km, the average wave packet area is about 2 997 km?, and the propagation direction
of internal waves is mainly eastward, northeastward and southeastward. There are 7 potential internal wave sources
in the Andaman Sea. The internal waves generation period is between 11.5 hours and 13 hours, which has obvious

characteristics of half-day period.
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