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Tab.1 Information of matchup data

ASAR 24 VUL
e ASAR IR (UTC) Longitude and TUBD R H IR ] (b at) Longitude and Rt
Njnfer Date and time of latitude of ASAR Date and time of latitude of shipwreck Weather
ASAR(UTC) 2358 E2 5y shipwreck (Beijing) [Z35% ;5 system
Longitude Latitude Longitude Latitude
1 200311030153 124.06 32.74 20031103 * 125.20 32.75 B
2 200402021331 122.61 27.04 20040202 * 121.75 27.75 WasR
3 200410011337 123.35 30.00 20041001 * 122.82 29.93 R IE
4 200410171337 123.15 33.76 200410172100 122.03 32.13 =0
5 200502131423 111.43 19.33 200502131800 112.65 20.80 ot
6 200503121345 122.20 25.71 20050312 * 123.25 27.08 R
7 200507051331 124.81 29.91 20050705 * 122.72 29.82 R
8 200701071304 128.76 31.39 200701070500 126.25 30.63 BaR
9 200811090143 125. 68 30.59 200811092000 123.12 31.15 it

TE o FOR B HER U ]

Note: * means lack of exact time of shipwreck

3.1 BRUEEXLE

SEMCTTAT BT BC ) ASAR P [ 5K
TEIRBE T L I TR P00 A Bl 1) A A s
HHATHRL SR WA 20 76 9 D Elh ASAR
IR XS T PR TR AT 2800 i 24/ T IR S 1y
B TR A A R, WSS T FAT TR 0 B i dle A
AL EIRETHE A B . B, NBR Y
IITER R A, DU RO AR I TR A A 0

x2

A LA 1S m, HA 7 ARl 2 m,
VW4 A 00 2 3 B SRR — R 5
UC, DN ASAR PR ITTIR A S  , H i 1
m, —F 1S m, SEIHR R TR A
PER s foeJa, TR AT 208 v R TR 5 A R0 P i
L], it 50% fA 6 ik, it 40% 1A 8
AN TR TR AE DTS SR A9 R R
RTAS

BRKEXIER

Tab.2 Comparisons of significant waveheight

s ASAR H I [a] (UTC) ASAR WA B m/m IR TR RO R/ m AR R
i Date and time of Significant waveheight Significant waveheight Rate of significant
Number g g 8 g g
ASAR(UTC) of ASAR wave mode of reanalysis wave field waveheight

1 200311030153 1.34 1.49 89.93%

2 200402021331 1.58 3.57 44.26%

3 200410011337 1.68 2.08 80.77%

4 200410171337 1.04 1.78 58.43%

5 200502131423 1.15 2.34 49.15%

6 200503121345 1.45 5.18 27.99%

7 200507051331 1.68 2.33 72.10%

8 200701071304 1.68 3.23 52.01%

9 200811090143 1.68 3.29 51.06%
3.2 e o BB, P 5 55 ASAR LB GSE

SRR ST BL ) ASAR P [ 5K
TR TN 0 IR S 00 A Bl 1) 0 1), Ik
FTHCB BRI 3. BIOLBERM— AU, JHR
G P B i W I 17 S 41 R 4 R 1) 55 1R AL A ol

Pl X LU, 75 208 A BEAR SRR K = 180°, B
FBER T 180° mHE0I% , S Z Mtk o

PR I I 18] 9 50 A BEAT LR AT 5, 4%
AT I IR A T ASAR RS A4 38 1] 73 A1
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Tab.3 Comparisons of wave direction

e ASAR H P—;HE*J‘E( UTC) ASAR WT%E??I{'ZW/( °) ‘if)’i‘?ﬁ%ﬁﬁ*ﬁ‘?f.}irﬂ/( °) Fe XA/ ()
Number Date and time of Wave direction of Wave direction of Absolute value of
ASAR(UTC) ASAR wave mode reanalysis wave field intersection angle
1 200311030153 110 356 66
2 200402021331 260 20 60
3 200410011337 260 348 92
4 200410171337 260 96 16
5 200502131423 260 78 2
6 200503121345 260 25 55
7 200507051331 80 215 45
8 200701071304 80 313 53
9 200811090143 100 342 62

3.3 AIEEMEEXANEEIER

R 2 gk 3 R[5 BB IaE ik 4,
A RAACE, A S AN SO R IR A AR R T R
T 50% Hpm LA ERT 45,4 2 MR
di EE KT 50% {H.9 ff 4 X B/ T 45°, F 4 2 4
PEUFAREC . £ B9 DO A, Bl i 2 L
B —

x4 BREB..KEITLLER
Tab.4 Combination of significant waveheight
and wave direction comparisons

ASAR HiH AR L et (°)
F5 iFE (UTC) Rate of Absolute value
Number  Date and time significant of intersection
of ASAR(UTC) waveheight angle
1 200311030153 89.93% 66
2 200402021331 44.26% 60
3 200410011337 80.77% 92
4 200410171337 58.43% 16
5 200502131423 49.15% 2
6 200503121345 27.99% 55
7 200507051331 72.10% 45
8 200701071304 52.01% 53
9 200811090143 51.06% 62
O

AHIFFEH FHBRZS Jry ENVISAT-ASAR I 5 X
ST 8T TR A 80 v R ] ¢ 1 B0 5 AR AP0
TR MR s , 45 G v R 9CE A AR DA
G X TR TR A DT B SR AR T

http: //www. shhydxxb. com

Bro BARZSBT

(1) W ARITBF ORI, KR TR TR TR &
O R AR KT 2.0 m, T IR A R R —
JERT 1.5 m, IRA R i B R ER M7 50%
AL S DRI AE R B P A RE miAR 3 2

(2) il R A= I, XTR A TR A% 4 7 1] 4 B
RIS A R 4 X — R T 450, A
FEHHY 9 DR A 6 MG LA, RIAR
TR TR TR ALAR 5 180 i 25 B R DU ) —

(3) 7 2 LA B PIAS 5 PR, DTSSR s
Dk 9 ANHHURAT S A RN A A AT,
R I TR 7 TR B A U0 B b B ke B A AR
R

(4) DAY HRO0E B ) 32 3 R R R v A8
A HUOR AR AU, FF YR B M — R B, &
AT I L AR L R S .
FUZEAE R A K BRI 3 9 A RO 7 BL
T il B AR R SOOI T B, T A S it A 4 g L
TRV o 3R A — L

REVEIFIN— BUEAR DA R IKE] 6 m
DAL b i , ABAE P i — e 4 m 2L By
AR R A RETE LI . AR B 5T 11 45 SRk
B AEITRATE H A R 5 Hel i 50% AR
AR S e 45° B, T B A A0 2 m
Fe Ay BT R A T DU . XA T i [] i
FAAE TR AN IR A, 25 W Bofe o0 & 2%, 4



6 14 K SS, 55 BT SAR PR U S O IR B K A it 951
R o R K NCHFAEAMTLT] . VR Eh 7, 2009, 25(6) ; 28-33.

AHIFEERIRIAG T — L6 5 HLRFT 48,

(EL R T SR T B e VE T, A 2 A 14 il <2 491

ZBC"\

TR J2 15 78 i U0 ¥ Sl h By LA B P

WA, 1 T — 2

FEF
BB BREFRHREG TR EER
Bt b B iR

R B FRAR 49 S % ENVISAT-ASAR % 42 X,
—?— /\*R U ﬁﬁ—ﬁi%}%

FRAHAT AR 0 23 B

FAaE R F AL,

SR
(1] BRI, 2016 4F L ¥ SEFFASRIN . oo Sl

i, 2017-06-26 ( AO1 ).

YAO Z H. Bulletin of economic statistics for national fisheries
2016 N]. China Fisheries Daily, 2017-06-26 ( AO1).
TOFFOLI A, LEFeVRE J M, BITNER-GREGERSEN E,
et al. Towards the identification of warning criteria: analysis
of a ship accident database[ J]. Applied Ocean Research,
2005, 27(6) : 281-291.

VFEAE. WAL PE s T PR a s I RIS [T ] ¥
Midle, 1991, 8(1): 3642.

XU F X. Monitoring and forecasts of disastrous ocean waves
in northwest Pacific Ocean[ J|. Marine Forecasts, 1991, 8
(1):3642.

KA, wLL, RS, SF. BN E MR R AT ]
VPRI, 20]2, 29(5) . 73-71.
ZHANG W, GAO S, YIN Z H, et al. Characteristics of the
disastrous wave in the Bohai Sea[ J]. Marine Forecasts,
2012, 29(5) : 73-77.

VR HE. o TV B LA 30 3l O 5 P T TR e 2
[J]. WA, 1996, 18(2) : 26-31.

XU F X. Temporal and spatial distributions of disastrous

S oA

ocean waves in China coastal seas and its adjacent seas[ J].
Acta Oceanologica Sinica, 1996, 18(2) . 26-31.
ZeAite, ZEp. O 20 AR IR E AL L
XHHE[T]. KL 5|RBEST, 2008, 31(4) : 28-33.
ZUO S H, LI B. Marine disasters characteristics and its

F KB R

prevention measures in China over the past 20 years[]].

Meteorology and Disaster Reduction Research, 2008, 31
(4):28-33.
BAeE. AR MR SRR [T ] iR,

2002, 19(1): 2-8.
YANG H T. Marine disasters and its reduction in the last 10
years[ J]. Marine Forecasts, 2002, 19(1): 2-8.
TR, 2244, 1989 AEDUR T B LM fal

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

DONG Y E, ZUO S H. Analysis to types,

harmfulness and
characteristics of marine hazards in China’ s coastal zone
since 1989[ J]. Marine Geology Letters, 2009, 25(6) ; 28-
33.
B30, FEHE, WU, F. R KBRNEE S B
WL, SR I &, 1993, (4) @ 62-66.
FANG W L, ZHANG J L, TAN C B, et al. Harm and
defense strategy of storm waves[ J]. Ocean and Coastal Zone
Development 1993, (4): 62-66.

%, XUFEK. 2005 ~2014 4R [ 3 206 R F WG
%&Bﬁ‘(uﬁfﬁﬁl MEIEAE R, 2015(4) : 3742.
LID L, LIU X B. Harm and defense strategy of main ocean
disasters of China in 2005—2014[ J].
2015(4) . 3742.

Marine Information,

VFERE, AHISC o [ I B H AR T 4 o T R
DR [T]. AR, 1998, 15(3) : 63-68.

XU F X, YU Z W. Monitoring and forecasts of disastrous
ocean waves in China coastal seas and its adjacent seas[J].
Marine Forecasts, 1998, 15(3) : 63-68.

2L, TR DI 2011 AR R FPEIER 04T & 2012
AEFINLT]. EAEBER, 2012, 29(3) : 20-25.

LI B X, XING C. Analysis of disastrous wave of China seas
in 2011 and prediction for 2012 [ J ].
2012, 29(3) : 20-25.

WEI'Y L, KAWAMURA H. Case study of the transformation

Marine Forecasts,

of swells propagating into Sendai Bay [ J]. Journal of
Oceanography, 2012, 68(1) . 163-172.
HASSELMANN K, HASSELMANN S. On the nonlinear
mapping of an ocean wave spectrum into a synthetic aperture
radar image spectrum and its inversion [ J ]. Journal of
Geophysical Research, 1991, 96(C6) . 10713-10729.
BUkss, JEPEH, XIHR, % LB A mALR His g
RERRSE(I]. BEEE, 2016, 31(3) : 109-114.
WELY L, TANG Z Y, LIU J Q,
parameters using L-band synthetic aperture radar images|[ J].
Remote Sensing Information, 2016, 31(3) . 109-114.
MR, T RCE A EB/OL]. Jbat: E%
WEEE R, 1991-2012. http://www. soa. gov. cn/zwgk/hygh/
zghyzhgh/ .

et al. Retrieval of swell

State Oceanic Administration, Republic of China.

Bulletin of marine disasters of China [ EB/OL].

People”’ s
Beijing;
State Oceanic Administration, People’ s Republic of China,
1991-2012. cn/zwgk/hygh/
zghyzhgh/ .

KULT A. ASAR products specifications[ EB/OL].
1 Products Specifications, 2009, 8. 69-95.

http://www.  soa.  gov.

ENVISAT-

http: //www. shhydxxb. com



952 (SR (T E NI S S 1 26 45

Analysis of wave factors in shipwreck accidents based on SAR wave mode
data

WEI Yongliang'*, GAO Zhiyi’, TANG Zeyan®, ZENG Yindong’

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. International Center for Marine
Studies ,Shanghai Ocean University, Shanghai 201306, China; 3. Department of Marine Disaster Warning, National Marine
Environmental Forecasting Center, Beijing 100081 ,China; 4. East China Sea Prediction Center, State Oceanic Administration of
China, Shanghai 200081, China; 5. Section of Hydrological Forecast, Fujian Marine Forecasts, Fuzhou 350003, Fujian,
China)

Abstract; Swell is an important part in near shore wave systems and it can cause fishing shipwreck accidents
due to its long duration and huge energy. Synthetic aperture radar (SAR) can image ocean waves and provide
2-dimentional wave spectra, making it an important remote tool for observing waves. In this study, swell
information from orbital wave mode data of European Space Agency ( ESA) ENVISAT-ASAR was used to
quantify the effect of swells in wave-caused shipwreck accidents in China coastal seas. First, temporal and
spatial match-up data among the wave-caused shipwreck accidents, ASAR wave mode data and model data
were generated; and then the swell factors of match-up data were compared and analyzed. Conclusions are;
when the shipwreck accidents happened, (1) weather systems were mostly cold air, extratropical cyclone or
typhoon; (2) most mixed significant wave heights of wind waves and swells were larger than 2. 0 m with swell
portion greater than 50% ; (3) the intersection angles between propagate directions of wind waves and swells
were greater than 45°, and the shipwreck accidents happened more likely when conditions (2) and (3) were
both satisfied.

Key words; swell; fishing shipwreck accident; synthetic aperture radar; significant wave height; intersection

angle of wave directions
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