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The distribution of internal waves in the northern South China Sea(the black lines are the crests of internal waves)
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R GF-1
, 16m (WEV), 4
(Alford et al, 2015), (WFV1 WFV2 WFV3 WFV4) R
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Tab.1 The image pairs of Terra/Aqua-MODIS, GF-1, ENVISAT ASAR, and RADARSAT-2
(UTC)
| ENVISAT-ASAR 5/12/2011 02:19:39 25 35min

Terra-MODIS 5/12/2011 02:45

ENVISAT-ASAR 5/31/2011 02:22:58
2 52.03min
Terra-MODIS 5/31/2011.03:15

3 ENVISAT-ASAR 6/8/2011 02:29:59 3h
Aqua-MODIS 6/8/2011 05:30

ENVISAT-ASAR 8/7/2011 02:30:47
4 3.4h

Aqua-MODIS 8/7/2011 05:55

s ENVISAT-ASAR 8/18/2011 02:27:36 3om
Aqua-MODIS 8/18/2011 05:40 ’

ENVISAT-ASAR 8/23/2011 02:41:53

6 3.22h
Aqua-MODIS 8/23/2011 05:55
GF1_WFV3 8/3/2014 11:27:15

7 2.13h

Aqua-MODIS

8/3/2014 05:35
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i
(UTC)
GF1_WFV4 8/15/2014 11:20:27
8 30.45min
Terra-MODIS 8/15/2014 02:50
GF1_WFV2 8/31/2014 11:11:34
9 21.57min
Terra-MODIS 8/31/2014 02:50
GF1_WFV3 4/18/2014 11:27:40
10 1.87h
Aqua-MODIS 4/18/2014 05:20
RADARSAT-2 7/2/2013 10:11:57
11 7.28h
Terra-MODIS 7/2/2013 02:55
RADARSAT-2 8/19/2013 10:11:55
12 7.28h
Terra-MODIS 8/19/2013 02:55
RADARSAT-2 8/26/2013 10:07:44
13 7.13h
Terra-MODIS 8/26/2013 03:00
3 b
b b 3
RADARSAT-2 2013 5 13
21:55:01 UTC,
, MTI(multi-temporal images) ; 2013 5 13 23:30 UTC,
> 1.6h (117.87°E,
, TPI(tidal period images) 21.11°N), 12.53km
TPI , s 1.6h
2.17m/s
MTI , 4
MTI s
, 4.1
Terra/Aqua-MODIS GF-1 ENVISAT
s ASAR and RADARSAT-2 ,
MODIS GF-1 , 4
2a 2014 8 15 03:11:34(UTC) >
GF-1 , 2b 2014 8 15 02:50(UTC) ,
Terra-MODIS , , 110°—115°E
30.45min s
, 2¢ , GF-1 2011 5 12 ENVISAT-ASAR
s MODIS Terra-MODIS s 25.35min,
, ArcGIS , RADARSAT-2  Terra-MODIS R 7.28h,
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Fig.2 Using satellite remote sensing images to extract internal wave propagation velocity

a: The GF-1 image acquired at 03:11:34 UTC 15 August 2014; b: The Terra-MODIS image acquired at 02:50 UTC 15 August 2014; c: The

ra:2014 8 15
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Fig.3
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stacking diagram of internal wave crests of GF-1 and MODIS images

03:11:34 UTC  GF-1 ;b:2014 8 15 02:50 UTC  Terra-MODIS ;c: GF-1 ~ MODIS
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RADARSAT-2 (2013 5 13 21:55:01 UTC)(a)

13 23:30 UTC)(b)

The RADARSAT-2 image of the northern South China Sea acquired on 13 May 2013 at 21:55:01 UTC (a); and the temperature
profile of field observations on 13 May 2013 at 23:30 UTC (b)
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Fig.4 The distribution map of internal waves with matching remote sensing data extraction in the northern South China Sea
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Fig.5 The distribution of propagation velocity of internal waves in the northern South China Sea
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Fig.6 The fitting curve of propagation velocity and depth of
internal waves in the northern South China Sea
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Tab.2 Comparison of propagation velocity of ISWs from
satellite images and theoretical values

(m) (m/s) (m/s) (%)
50—280 0.474 0.515 8.77
80—120 0.660 0.604 8.49
120—180 0.656 0.664 1.22

200—240 1.188 1.141 3.97
260—320 1.220 1.148 5.90
340—390 1.425 1.336 6.23
430—510 1.570 1.433 8.70
560—1000 1.800 1.678 6.78
1000—1500 2.182 2.049 6.10
1500—2000 2.387 2.216 7.18
2(0206063m) 3.025 2.809 7.14

50—80m 80—120m 120—180m
200—240m 260—320m 340—390m 430—510m
560—1000m 1000—1500m 1500—2000m 2000m

>
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Fig.7 Comparison in propagation velocity of ISWs from
satellite images and theoretical values based on the KdV equation
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ON PROPAGATION VELOCITY OF INTERNAL SOLITARY WAVES IN THE
NORTHERN SOUTH CHINA SEA WITH REMOTE SENSING AND IN-SITU
OBSERVATIONS DATA

SUN Li-Na, ZHANG Jie, MENG Jun-Min
(First Institute of Oceanography, State Oceanic Administration, Qingdao 266061, China)

Abstract The northern South China Sea (NSCS) is a hot spot of the internal waves. Internal waves in the NSCS are
very complex because of complicated generation and evolution mechanism. We studied the propagation velocity of the
internal solitary wave (ISW) in the NSCS with multi-sourced remote sensing satellite data (MODIS, GF-1, ENVISAT
ASAR, and RADARSAT-2) and in-situ observation data. The propagation velocity was derived using horizontal
displacement of ISW patterns and the time difference between satellite image pairs. The distribution of propagation
velocity was presented in 0.5°x0.5° grid in the NSCS. The results show that the propagation velocity is affected mainly by
water depth, as well as the water temperature, stratification, and the bottom terrain. The propagation velocity decreases
gradually westwards and northward in NSCS from >3m/s in the deep sea to <Im/s in the shallow continental shelf.
Meanwhile, the propagation velocity obtained from satellite images is in good agreement with the theoretical calculations
using the KdV equation.

Key words internal solitary waves; propagation velocity; remote sensing; northern South China Sea



