5 ikE REPOATS

ZHENIFRES N a8 R F R A

x|

x|kl kB, £ o, FERED, TR, BMIRFED, EARE
E%LS ?? 3

)1%7,2,3, —;E%j 2,3, jﬂﬁ%%

(1. FEPBFAEBERREVIT T, WA F5 266071; 2. 558 Tl K22 AR B BB AR R BT, 1hAR
H ) 266061; 3. INZREMEE VIR B H AR T ST E, IR Hi 266061)

WE: ERELEERELFNRLENHAT, HENELA FH. &4, KNP BRTHEGLEREF
KRB E AL, A AR R B ARSI E R, AL D RE LA A 10m X
A L2 A ULMF AFOGAR B, EEM PR F Gt — TRk, K T ARER 15 m 8 =45 XiF A7 %600 -F
G, ZPsBEAFHFEAMG FREKF, RAKRE LTI S RSN K E L INKAR I BT £
BF. 4. KEFAE TN, FEd =X Ma T XA EB LT A EINNEESL B T4 A EL A,
Flot T BEA s pler. RREHF A, L —AHA QLK BN FE, 2TAERE REHR

—HF R MM R, 24 KT AR RSN & EREATHOR BAF, BRAT K 09 K AK 3] & WL 403,

FE R E LA T2 R,

EER: KRB @AM, =X FANN; HE

hE S ES: P7IS X HEAFRIRED: A
DOI: 10.11759/hykx20191106004

T T ) 2 1) e JRe MRS T 98 T L B R ) A
P LI A Hh AR B9 22 B RN 26 Y Y = I
Bl W58 S I Q1 M R ) i S AR A, S0 T
P AR B AL A A R Y PR R 1 A R B TR Y
S AE RN, TS T AR U A P I )
T 3 RO R e R K AU ) 17 ) SR
Jif e J T R BB LI S A A A e 1 IR R o
WFFERYRE A, (ARSI T 5 4 1 f) 2L A
WHI

LR, 73 I 52 A ) — > 2 3 o 7K A
T B2 A, B I TR~ B AS B 1 2 B, of K AR
T 8090 119 R IBCAN AL AS 457 B 7 5 7 A A0 1) Wi 2 51 v
B BRI, B2 A AN R T B S I R BB 3
R, T EL X 7 AR ) T 2 2 ke A 1 T 22 i 4
ANAASL IR D oA 75 o LI F) 5  VEEOAE , i AL KL |
ThHE WU AR AR R SKBUE S, BE
— ELBO R XE LUK I SR B pH (RS IR $6 55
SR, WO T R E B 2 SR T KR T G
WM EESHT,

SR, F [ R S 14 1 5 K AR ) T L 22 4T
SRAREE A AR E FT 200 0 65 35 5 a5 UR I 5 A JT 30
(1 R £ T 1 2 2 AT PRI I 28 3 880, kD g

T EHE: 1000-3096(2020)01-0148-09

TEUCR R DL TR JZ K R 2E 47 1 300 4 25 1) ) T L0,
X T B S Sl i £ ] T UL ) A R R T Bk = i
HO, EER L 2 A AR A K ] 0
5 B ) i3 2 RER T BEAE T T AR AF AR TR oK
AN IR AR, A% B S WEIR, 52 B 45 FhE A IR Y
BRI, AREEA TR Z BT, R R A TR
AT VA B A B A DTS AR LB i, I B 22 i AL
PR, S0 1 LI 5 4 1) DR 97 R P A, 3R
GRHy R R A% IS LI 5 1 2 3 T 9 ok s A
LOP-E- N1 27 NIUFE S te A IRYIMITE 4 €/ pe s
A BRI,

PR B BIF e — Fof i 5 T Tl v ek, T
AR T . Lk, EaL. SEI A KA T Ko
WL, I HRE K 22 4xis A7 0 WL 4+ 4 aa 1,

Wi H - 2019-11-06; & 11 H 1P 2019-11-27

BT H: EKAARIARS I 14 (41876102); H EIFL 2 e Mg 1
e SR L I H (XDA1906020303); [ 5 1 5 #F & %) % B3 |
(2016YFC1401201)

[Foundation: Study of Multi-Factors Real-Time Observation Technology
for Profiles of Offshore Waters, No. 41876102; Strategic Priority Research
Program of the Chinese Academy of Sciences, No. XDA1906020303;
National Key Research and Development Plan, No. 2016YFC1401201]
EZf A XA 1977-), J, IWARIEE A, 1E &P TR, 1,
F2 2 P UL B R T T B 5E, E-mail: Ich@qdio.ac.cn

148 WEEERLY /2020 4F /45 44 35 /45 1 1



e IRkE REPOATS

H [ ok o T T A9F 5 T B AR T T s LM sl A 22 47 5
WL 25 56 AR R A R b, WA 52 B — BT L Y i
JFH T 30 U KA ) T WL £ = 8 = b 25 B WL T 5
A5 e kR T e B R AR AGE BRI, X
B b AT TR BB AL A KA F DU B, R
Pl 30 Vi LAY )i (9 A

1 Z#XFFEEINF & Rkt
B

AR SR LI B ARG H B R S —
TE KGRI BN KRR I L sk . e s, SRR
Bos RS AR, JF R BN B0t 19 % 4, PR T
st B R L R E S R A RTENE 22
A1, I EHLAS B S BRI % A HAR 10 m BYR
RFEAR BT 25, fEX A B, WIS E 1Y
Zirgicit, BT A RREIRALSY, BRI, RRE
IR WL S % i Oy XA D AT = A SO AR SR
WL 5 19 R GE BT .

n ey S5 B K A TEDDUL I — A TR A, S92 Bk
UEW], FEGS & R B A A L R HEAT PR T
WA —E W AT, ERBREIN R L, IR AR
K S HLES N34, UK 61 R AT 2 B s,
Pl T K RS2 BR T3 K 0L R IR TR, JF BN B G
PR, B A — R ) R AT 45 B A 1 A
A, RRE ARSI AR R R fEE A
10 m B2 R AR AR Ll JROA A B il T g
R A7 50 A i A 2 e s IR, R S BE W
We oy S IFAR RN R A AR QS AR o R IR
BAEGE 175 JER IFAR AR YR, EIFARIAR T T B i
AR AS ], SR G S W B o, BEAT LT SR
T 2R J7 A0S BUK A T I, 2 R0 B S 5
S Brife SR, e 2R X e — B0 B L 3k
Jr g8, T RIS B O T T e — S K TR Y TP R K
PRI 2 SEl | R R AR
1.1 24T AFEEANR T & 6 4t

=Gl ARZE G - 5 1 I AR AR A AR
15 m [FFRIEEH, SMEIBCE 3 AN RS B
REESE, G R IFAE EEORE R EE S5 R EAEM, Bk
R EL(EL 1), RIBIIRER Sy, =AU ARSE
BB B BRI SMARB RS WM
WL ST . KRR TELIN 2R 5T . Bl R AR A R 58
WERG . WA, RRAG . Bt B R

GEAF AR AL Hi BRAS A oy, B PR AR ZE S
V-5 2B b KT PRAR AT = A R B R SRR 4
i, EFEARRIE TR b, R S KA 0L
A AR, = AR B AR G O 9B T R B A0 T L [ E A
E LR PEORIIE o

=Tl

2 AN B NLS
G TE ) SN
o | | /\¥,,
|
0 ] TN B

RIS

HERIER2

K1 =4 AR LR A WL & B AR RCR
Design sketch of three-anchor buoy integrated ob-
servation platform

Fig. 1

L1l EFER ST

FEIEbR AR B BB S5, RAE T A IT3Z Ty 1
5], HASMESTER K B0tk T 1, Wik EIF b AR e
BN AAE . ERRARIR R TT ol 4 )2 254,
AN ) AR g 4P % . SRR e . A ARAS AR A
HIMLAE . NARTE AR, Hrh AR oA b e Dy B AR
2.5 m K IX, Sy SR, 2 S K A R
I 25 R 7R 43, v s LI S 52 [ AR, R Sy i A A
FE I, AE T KT ) T 08 I BT Y R

FTEBR AN S B AT, LA AR AR 4 e
Wi RE 1, ARARNBOTEA A T s AE e, Bae
B I TUAN B e B R, A5 A K AR BE TR
e AR BELRG, RS AT T 2 A MR AR K T, A A
T . fESNETE AN R R AT e KK
PR Al g . IR SRR B A B B S o
AR PR AR EAT W ML SR 0 75 2, AEbR iR
[P AN TS 3 D2, Al PR K 3L
SR IR oK

FEEAR SR T BRI, w22 XK, L
K Bl 3 AV R T AR I R R 1 A 1k S T T
F R bR AR B PE AR 8 T, A D R R
(response amplitude operator, 45 & RAO)#: K27,
WeAETE AT I 3.9 s Zedy, IR AR 1ESEPR
MEBLrh, BN A R (T<5 syrh, FIFRASE
R R /N Y PR AR B R DN, R 40 ) g
WH(T>5 sy, AR Z2, IR R, EVEARAR

Marine Sciences / Vol. 44, No. 1 /2020 149



e IRkE REPOATS

TSR, (ST 6 s b, T3 R T
KEN PR 90%LL L (A 2). idit, TR
12

10

W% 12 g 1o

10 15 20

W RH /s

PR BE EAR G O, BERME LN PR AR A BT, AR
PEAZ I

1.0

0.8

5 10 13 20 25

W RH /s

P2 A B W 42 1 v W T 2%
Fig. 2 The curves of main buoy body’s response amplitude operator (RAO)

1.1.2 =HRBREEIT

R =4 7R AR G0 SR A ) TDUR I 5 s E R A T
b T K ] UL B, A S e ) UL 5
G TR R B — AT R, AR
FiFtE 3 BRRSIF, AITERRA G A EH 5 W
Hi 3 BRRME, 3 BRI T 3 M E
b, X3 HARI R BRGNS TR bR AR A
3 ERRIIBICA 1200870 4040 T 2 PR AR A8 Y
W, TEHRALIREST, EVF T A A 17 s L
Jeff 120°090RAS, S BE B A o3 A T PR AR AR
M (E 1), HIEREE R, R, WMERHEREREREN
S, SEPRAARGL R 3 AMRPIEELS ERARAZ (R
() B R Bl T AR AT, (R B S ETRAR R Z R Y
TR RERE A TR L TRAC R I AR T gk R B At
BIE(F 3). I, TE B0 % 8 WA 7 B AL £ %
A ) T XL 18 % 0 4 B 1 15 L, B T ORI 4% 4% T
B 25 5 (o 7 ol B i T B i A R 1 7 e (JE v
A0 ) FIE UL I £ T R R KRS R TR
SR R T RBGHLR A E (B AL (0D, #S Bt
KB s SR, HEEEH T ERAR RS RS
Z IR RS, B Lo L, wrT DABf 2 A0 E BT L,
FOREES, [ AT ARG A1 A7 B Ly (OREES . BT LA
Lo 1 B2 7 1k 350 ORI 35 48 b TR 5 B
HERNOR AP TR SR R SR G HE, SR R RE L LRI
SRR AR T 07 DA R R LR, B B IR 4
{5 s ) T ORI 15 % T R A AR TR, 255 T R R
HEE . WA FRIAL S, @t # 5or, m

150

FE Lo Lio Z54H BN S H500R B 2 96 S 50 00 U
VIR BT A5, 1B AR B 0 B AR R KL
10 m/s, J: 1.5 m/s, IRE: HORIER 2.5 m, R
F Jonswap RIS, AR 2 m, WEUEEI 45, %
JEWLI K DRI S5, 4 1 P FP = P bR 5 A 7 &
MIBEREIEOL, O 1o | W REBERERE, KIE 27.5 m,
KT R 10~30 m; 160 2 Sk 2 T sEeEsE, KIE
55 m, KRG N 40~60 m(F 1), HIHEMKIFE
BT S B VR A T SR o il BT, AT
DL Hh R T 5 SR B 2 4 A B (BT L T
F IR

AIPFE w
PAVE SR CaNaN

H

Pl 3 ) T O I 18 5 e D T 5 2R AR X o2 s
Fig. 3 The diagram of the relative position between profile
observation equipment and link- chain & anchor-chain

HEPERLA 12020 4 /5 44 3 /5 1 1Y)



e IRkE REPOATS

Fz1 FAHBERTIERITE L. L #1 Ly(K R 10~60 m)
Tab. 1 The theoretical values of Ly, L, and L, in both
cases (water depth 10~60 m)

5 0L H/m  Ly/m Li/m L,/m Li/m

HREMT, 10 1930  7.20 3.89  >42.41
FEHERNRERMR 20 1440 6.50 8.96 >32.44
MW 5m 30 8.10  3.47 1500 >20.10
BKZMT, 40 3020 321 21.76  >51.96
FEHEANEE RN 50 28.60 1.90  29.13  >26.47
RBE 14m 60 2650 1.00 3696 >16.54

TE: Ly Sy o WL 5 6 T Wk e 7 b 2 TR AR PR ), BE R P
FEARE RS L S AE

Pl TR 5 4 AT bR TR W, ANTFAE L
I B ] AR R A O, AT LA AR Y 5
{DW S ENHINTTE S €/EEIN:

1.2 =Z8BXFRZAGNNT 6 RSN

&t

=R G A W T  R T e 2, ERT
F R4 22 377 b WL F) S o B, DRI FG T 5 1
RETRE K, PTURE R H et =, 7
BET 22 107 8 % 18 SR FH XA - 8% VR A - B i = 3% 1 %
MR BEAR, SEBMAE MM, X =4 2CFbrsr
AW A BRI IR SE BRI & th, % e
BRSNS, RARMT KMAERmEdh
M At X, X E RS TERETR

ZHTEARSE A T & 1 R ZE R IR R 55N
PR A0 TEbR R AL R S0 A T A e R A VR
b LI o> 5 A8 5 R R bR il R 25, i
o A R G AR A RE R, 2 PR b 1 e P
A HE AT B It b 78 S8 HL, K B B H b AR 26 T 0
PERE, FERLIE G TR HRACRAE 90% LA I, i F A
OB 2 TR HLIX, 764 B 2 28 245 K 1] i1 9
WRA, SEMCKHRETEBEA LN, RAFHER
M &, 1 OO 5 A4 1k B AT, PR e S
B A RN, THEEEENITIR. B ERG LN
IR R TR A% 0 R 5, DRI AR e F R 5 A 2K
PR R — 3 . BAMEH REGCRHE RAEER
M, EL T TR T, W R A G
ek 220 V A AL L A B

1.3 Z4XFARZAN-F & 3@ R 653K
=5l T AR LR A WIS 5 B m T R A FE
TRy, G IFERR AR BOIN B 4 5 K . CDMA/

GPRS B L=l il iR 2, 55—l TR K MR )
LIS 15 0 b R R A i A m IR, S e O
S Rl o ) o O 5L 5 A A B A i B AR A
(R R AR A L, P b AR e R AR A R R T A,
i ok W 2 T A B Rl e e % . = BN i
LIS 15 #9 ZK AR T T L0 K548 e TR Oy R T
TR, B KT 0 T 0 5 A e ) W,
BRI, o Pl IR 2B K L, S ARG L
(0 P PO B b AT A5 5 98 T, AT ) I Al )
ey, S5 BUAC A T3] T UL 00 540 9 R B

2 ZHAFHREEANT & AR

L By 5237

= 3PP b4 2 LIP3 53K UL
ETHA TR LY, L A 1k
R 1T TR, ALK S AT 5 5 B ,
B2 A9 1 F TRV, {128 56 AR BRK 9 B
Hell . P, KR TR (55 AL S
BEdHIRR | AT L D SR R L M
24 1 R 2 T L 4 5
R R 7L, 4 3 T O 7 5
e L T 1 1 5 0
IR, 3 0 SRR T T B
UL, I i T 7 K R R
(P&l 4). HEFT A 0 T OL KT U0 72 S 2
BOELI AR L HRIE | OHARE L W | VR pH (1
WIE -

[)

ETE K AR
[T——"1
EEEHRE el WFEHR e L
] ] v
R RS g BT

] {
BLOE TR R
[}
BB RS
)
ZEHROK L

P4 )OI 2R e 2 A

Fig. 4 The module diagram of profile observation system

Marine Sciences / Vol. 44, No. 1 /2020 151



e IRkE REPOATS

LERGM s AF L I E, BA R A
Wi D RE, X AR A AR SR A LI
(0 —HFERBETT, R 32 H AR AR 4 ) 1 WL 3 A
TEZARIHTEE T, KM TR | SEmhl RIBOK A 3] T
Bl il RAFmE, 27 Lt i fie e o
Fr B TRRE, BEAT B A KR R R AR, 4
g0 — B, 284 DL v A ERE BEAT B TR,
BEAT HR A5 B A MR ) T R SR 4R, I DL 2R I
LA LIBLTT B f PR B AT BN TRRE, AT AR
8 K P T R A R AR, 2 B A it 2 W DL, 4
NS 1 AR, AT KA T B UL T B I
HBBRIL TR €1TP e/ IS I AU TN N IR 4 € T4 B
il s 55 SR AR R A B R R A 2 1A T AT S LA,
ORI B TR TR TR RS R B K
i ik B2 P il fe, 0 a f e ARE PUE B Y
1 (DB 228 g SR B Al bz sl 75X, R 1 s )
AR E g | s sz g, JFEIL A S E
SRR TEDUL I A B R R R RE A R R B R B9
PRI T IR B A ) B AT HAAR L 1
S )R] S 0 o AR O BT TE R A, T RE AR B
o TAT UL ) T A 22 2 R () 5)

N
WA RS
SIS SR
ﬁ—
AL PR

¢ =]

sy
R
&
Y

AT B S E S5 Q5% [<h

+ =]
W TR ——s Wik TR

E\ =]

SEVPARETS .J£_4@&@ %‘3&}«
K?ﬂ?ﬁ RS (BR)
PR AT 2 s R T = <

[ B F*[ Wi ——

7

EW RIS (140)

K5 R RERINT T4
Fig. 5 The intelligent judgment scheme of winch
3 ZHARFREEANTEWER
R
3.1 Arelidse
A AF ARSI 5 SE PR AT R 5 48

BFTE], A 2013 AFEFFURHF R, WS AHE T4, 2017 4F
SEIR, E 2018 4F 4 A 17 SE N R IR bRiR RS, 2018 4F
7 A 21 HAR5E AR AL, A =S8
VR, 4R N 30— A A R] B S g6 e A

SRECTRAR LR A W 5 26 AT S8
A, T BN E R R, IR
RGN L FaE BT, A AR i)
RS FRAMA B AIS RGEAhSrAL sl @ fr
R0, AIRVRARS CLUEAT AT RO, B Lk BAR, A
TREREEbR L A 3 4h, BERGIATE TR
gt, BURTHEATRRIs 4 TR 2SI Ol i AT A
WF5E, AT AT IRbR R G0 2 A IR .

S RETEIRZE A LI & 08U R R G4
BRI 2 WAk B ZR G0 ) T B 2 AL B R
PR B0 2 S ) B R AT S R B, A RSB L A
A A A B, ORUEEHE W AT 5, BRI R
G HA RIAFR b | AR AW, SR PR T
(1R RCHIE T Sk 6 I R R SE S B E A R g, T
S SR Y A iR A 2R e M oh g, OF HLERE
BRI R s R RS B AT AR s A W] 4 Je ik, AR
WEJG S RE Y T & .

SRR AR LR A I & AEWE 1 5L X s 1T
) —AEmt R, &1 T 24 %5 KRR, s
2018 AR5 10 S K2 e ™, 2019 158 5 5 65
RUPHIR 227 ISR 9 5 6 R & B4, 78 & K&t ]
(), 7 A 0 v SO0 32 s S 4R 2 9 A A LN %
AP R, TR . TR RS SRR T T
BREFIWT, PRUE T AR I 3% 25 A AN R R
% e fa B B AT IR, R S T =407
FREEA SIS 5 32817 10 7] SR e e 1

32 Z4XFAFEANN TS R HIEY

RIS

= Al IF AR R A LT £ AR BB T2 AL S
WAy, — AL G S v S I R, X R
P — 1B 10 m (1 RIIZE A WL 77 b A1 /N 8 256 L)
TERR AT LAARECE, 55— 8B40 R ALK & = 4l =007
FREEA WIS 6 A BE 3R S Y 74 2 7K 4 ) v 08 00 %5
o =R G WIE S A 2018 45 8 H 15 H
12: 00 FFURHEAT/KAEI TR, % 2019 4F 10 J] 28 H
12: 00 Bk, He MR T, AP T 08 I35 75 4K
() T S50 o T, AUHRKIR . PR . MR | I
. pH fH. K. HSREE). REMRE ., £k

152 TEPERLF 12020 4F /5 44 45/ 45 1 3]



e IRkE REPOATS

BfTE], PRSI N RERHE 55 968 4%, (& Tt
T3 7K M O I0 9 28 4 R e A R RE I T RE, A
AR 28 4458 1k T, o 3 i W R el 3 T
REFRRTER, Pt SERRIRBCE RO K Bl
41 048 Z&, XX A5 RO B R 64 T T 2 W B
S0 HE I, SR A UL R S e R
BB JA T 1 L P10 5 S s A TE K AR ) T O 0 2 4
g B TR —A 8, 2 AWrHs e mbik, £
DA, Fe 8 i RSl 6 Fos, SEBR
AT BRI TR LA R 4 FhASE, 250 10 IR
WM 14.4 m/s, PUZLE N 1.6 m, DULRHTHE R 1.6 m/s,
TR R MAEE ISR THET RN, K45
151 TAE; 00 20 /XN 12.6 m/s, —ZEE N
14 m =ZHEHEN 1.4 m/s, 4R, B, HITrASH
INTF UG, HA —WSERT =%, LEHS I

R E A S m/min, fAFEC BT AN, PR
SRl B AR B A0F 30 XN 10.8 mys,
TR 1.2 m, ZHGE R 1.2 m/s, MK TR
A SHUNT =49, HA—TSHKT g%, &%
HEAS WO R 4 m/min; £5F 40 —ZXGHE R 9 mis,
—RPEEN 1m, —ZUIREN 1 m/s, MR R, T
ASHEUNT G, SCEHEOIRGEE R 3 m/min.
BB A HEAT V100 ) T T A A 1 R R
LAIE B IR = A S UGRBUY IR L TR TEE .
TE—AER A IRIE T T Y, B AR A HIWT DR A
ROEAS S T IS, 2 2 BRI R EARE B )
Wi SE i, BrAGE s kBt T, IR T LAE Y, 4 6E
VBT T i 3 o ) T AT 57 L 7K A 0 T O 34
(R BsF [ 5 LA 7 5 KUBTTRD RN A b7 B Ia], 3%
] T U 2R G A 2 AR B T ARG AR T

Dialog
—iRFlE /) (3 —RiEEm) L —RIEE (n/s) |1 AR (n/min) |3
ZERE mSs) [10- 8 ZREEm L2 TR (n/s) 1.2 HERGE S (n/min) |4
ZRFE /) [12. 6 ZHREsm) 1. ¢ SR e |14 WALEER (n/min) |3
OR 5% (m /5 ) [14. ¢ MRS (n) 1. 6 DO 3738 (mfs) (1.6 HrHGR L (n/min) [0
WS E Cem) [500 BiE (&) |1 (1R 2R sBiER) REEEM® (3

FAE

&l 6

P B AR RETE R B

Fig. 6 The setting Intelligent control threshold of three-anchor buoy integrated observation platform

F2 BEEHHEEELEETENDS G
Tab.2 Some cases of the winch immobility by intelligence judgement threshold
e i AR (D WRRE,  BREEE, BRI/ W P
(FE-H-H TH: ) (m/s) m (m/s)
1 2019-07-16 T 21: 00 5.7 0.1 1.7 FE=1.6m/s  KHETRYIE
2 2019-07-19 T 18: 00 12.1 0.5 2.0 mHE=1.6mis B RTHILL T BT A
3 2019-07-31 T 21: 00 9.4 0.2 1.9 FE=1.6m/s  KHEITRIYIE
4 2019-08-10 T 12: 00 317 1.8 0.9 M =144 m/s & RFFF D1 35391 a]
HE=1.6m
5 2019-08-21 T 00: 00 4.6 0.1 1.7 FE=1.6m/s  KHETRYIE
6 2019-09-01 T 06: 00 9.7 0.1 1.7 FE=1.6m/s  KHEITRIYIE
K =14.4 m/s
7 2019-09-06 T 21: 00 19.9 19 1.6 WHE=1.6m B R it 1 1 )
WME=1.6 m/s
2019-09-18 T 06: 00 11. 0.3 18 WE=1.6m/s TR
2019-10-01 T 09: 00 19.2 0.5 1.1 Ko =14.4 m/s 5 KRR 1 554 1R
10 2019-10-26 T 03: 00 11.8 0.2 1.7 WE=1.6m/s  KHEITRYIE

TE: b N R L B I i B 1 A A Bl

Marine Sciences / Vol. 44, No. 1 /2020

153



e IRkE REPOATS

R, DL b B Re 0 U A AN G T 8 3
W, AN HA W FYE . =8 SRR R A N £ A
JHCF W0 — AV, D R R B B AR —
B ] B 1 8 RO I B0, 25 6 PR AR A AN TR
b IR, ST LI E bR LI SR i) 4 1 ) b
AR, N2 A B8l ] — S R B, X e
PR R E S P ELS T Al(Artificial Intelligence,
ANTHEBFEAR PP ¥ Dike.

4 MN&

Al 2 R 2R A ORI - 15 78 U R A 451 35
JE— BT G R, TR A R — 00 R G 1 ) e
%, LI P 25y 2 EA VS S TR ORI | 3 U
IKTEDURIN 7K ARSI | 9 P XL 45 22 T 25745 SR LA K
I A A L T I 22 T e T — R AR

BESE I, =4O AR 28 5 W & 5 34 1Y
BAZ 10 m B R BN FELEA MRS RGAM L, B H
A LUF R

1) R R+ HEAG N =R R 5%,
B T PUE S AR RRE ), RS T IR A
LT RN

2) —HRGE 12008945, WY TREN TS
LR FIEARR, R AYBR T E RS ER A
BE, i AR R A R s AR e P

3) EVEARRRR MR N R, R TR AR
T FNRE A8 AR B, DT H i 1 R R G A SR oA
JE, Al R A B SRR R, R KR T
A EHIE (TR iR

H AT =8 IR R 2R A LIS & B SR TE I i A B
KGR T B TR 2, (HR AR A AR 2 )
RO, A ) AL 2 S R A A 1,
VAN BETT I A TT SR I RE IR LS | 76 T KK
T D T ORI ) A R AR R AR R M A R
SEVESE, A TR RS R = R R A5 5 s
TR R Gl Ik 22, 6 TR A I 2 R ) 55 4% B In)
Jo H I = R TR AR 5 A LIS £ 15 A7 RN [ i )
Jite T X R KA, X ey T A T B — 2 1 B R F
K, BT VAR o KA DU BN 1) 3 S A B
e —TR a8, B 4E Filir2E
SR N RO S N S A T2 (P i O e
AWt sE BT, BEE BRI T2 8 5 A,
A Ja A R BT BOK R R e i SR U D E A5 45 A
SRR E R N TSy SN TR St i w2

BREE G W - 15 X 3 T A E) ok SO0 0 4 T ) 552
WM RRE . IR AR

R felt = 5 5 B 28 5 LI Y- 153 1 AT 1/ 22 IR A
TR BORMERS, (HI2EAEW], HATZ B8R 7 AT
RO QUSRS CH R G o T SR P S = e
Z LI | AARAE, A0SR B R e A 2 K R
SRR FIRR AR, R E i B A B, ]
PAREAT £ it DO e, 1T 5 L S i 1k
UngZ e BUNIIE S = W VNP NE SICBiin (/S US4 €/ HHETNE
J7 SRR B RO A, X T8 440 A B B 5 3 76 ) A
EUNT AR AR L RS MRAIE. AR, R4
AL 200, BT g iR R S

& 3CHk:

[1] RzH), MRsk, BH. 2020 AEMIGH: B, &
JEe N R] R Sk JR T I A PR AR M. Bt TEvE
Jit, 2004
Wu Keqin, Lin Baofa, Qi Dongmei. Ocean 2020: Science,
Trends and the Challenges of Sustainability[M]. Beijing:
Ocean Press, 2004.

2] Eik, R, XIHE, & W TORNT bR UL £ A R

FBUR B Jg (0], XA R4, 2014, 35(11):
2401-2414.
Wang Bo, Li Min, Liu Shixuan, et al. Current status and
trend of ocean data buoy observation technology app-
lications[J]. Chinese Journal of Scientific Instrument,
2014, 35(11): 2401-2414.

3] 2R, xIE, £, & WBEREE RO G0

AR B R A H T[] AR F M, 2015,
34(3): 36-42.
Li Min, Liu Shixuan, Wang Bo, et al. Review and ana-
lysis on the development of ocean environment obser-
vation technologies based on mooring platforms[J].
Journal of Ocean Technology, 2015, 34(3): 36-42.

[4] XA, Vg TR R RO AT Y MUK A e B ).
HEVERLAE, 2001, 25(9): 29-32.

Zhao Shuhe, Feng Xuezhi. Review and forecast of the
study on coastal remote sensing[J]. Marine Sciences,
2001, 25(9): 29-32.

[5]1 SBHA. Argo ABRiEHEHITIFEFR LI M [J]. HEEEHAR,
2001, 20(3): 28-33.

Guo Ming. Argo the global array of profiling floats[J].
Ocean Technology, 2001, 20(3): 28-33.

[6] EZM. WP BORHT AR S TREM]. Jbat: WP
th kL, 2013.

Wang Juncheng. The Principles and Engineering of the
Ocean Data Buoy[M]. Beijing: China Ocean Press, 2013.

(71 XA, EAFBE, SR, A B A e i) ol

FRRRG[I]. BERE, 2014, 38(8): 99-102.

154 WEEERLY /2020 4F /45 44 35 /45 1 1



[10]

[11]

[12]

[13]

[14]

e IRkE REPOATS

Liu Changhua, Wang Chunxiao, Jia Siyang, et al. The
system of mooring marine profiling observation buoy[J].
Marine Sciences, 2014, 38(8): 99-102.

FIAN, KVEUR, THEE. TR 5 T R T M A o
ZRGERFHRI[]. LRGN, 2010, 19(4): 108-111.
Weng Jie, Liu Jingbiao, Yu Haibin. Research and de-
sign of an ocean fixed-pointed vertical profiler monitor
and control system[J]. Computer Systems & Applica-
tions, 2010, 19(4): 108-111.
RN R L TR Bl SRR Y
25 M. R [RITERE R, 2011,

Shanghai Marine Science and Technology Research
Center. Undersea Observation: The Combination of
Science and Technology[M]. Shanghai: Tongji University
Press, 2011.

XA, wharam, BB, S5 fE B EORTEIE
TEAR R G2 A R AR R 1 1 (0], BHUHE B AL AR
LR, 2014, 5(4): 75-81.

Liu Changhua, Feng Liqiang, Jia Siyang, et al., The
application of information technology to security as-
surance of ocean observation buoy system[J]. e-Science
Technology & Application, 2014, 5(4): 75-81.

XA, EABE, SR, & BT 10 KIFAREMk

f% i e ) ORI R e s e —: A AR R AT D).

HEFERL, 2016, 40(8): 94-99.

Liu Changhua, Wang Chunxiao, Jia Siyang, et al. An-
chor chain-type profiling observationsystem based on
10 m buoy: Self-contained acquisition mode[J]. Marine
Sciences, 2016, 40(8): 94-99.

SKIEDY, DUEE, SKEEf, 4%, M ] i KR Sk
i M 000 97 A A GU A A S0 (0], TR RL S, 2016,
40(5): 109-114.

Zhang Xiaofang, Jia Siyang, Zhang Shuwei, et al. Re-
search and application of real-time monitoring buoy
system for marine water temperatures of vertical pro-
files[J]. Marine Sciences, 2016, 40(5): 109-114.
Wrokfe, 2R DXIUMR I e B A el B 5 7 4
RELIR[T]. HFEERL, 2009, 33(4): 76-80.

Chen Yonghua, Li Siren. A general review of a new
platform technique for sustained observations of ocean
elements[J]. Marine Sciences, 2009, 33(4): 76-80.
XA, AR, FW, 5. G 2K A
I A B BF9E 5 R[], EEREF, 2019, 43(12):
139-147.

Liu Changhua, Wang Chunxiao, Wang Xu, et al. Research

Marine Sciences / Vol. 44, No. 1 /2020

[15]

[16]

[17]

[18]

[19]

and application of anchor-type profile observation tech-
nology of marine water[J].
43(12): 139-147.

TR IR AR LI . T 1 B R B UL RE
T8 =i 2P AREE S LI 15 R 5¢ i A i [EB/OL].
[2018-07-23]. http: //www.qdio.cas.cn/xwzx/zhxw/2018
07/t20180723_5046460.html.

Yellow Sea & East Sea Buoy Observation Station. The

Marine Sciences, 2019,

first three-anchor buoy integrated observation platform
with the ability of intelligent profile observation in
China has been successfully deployed[EB/OL]. [2018-
07-23]. http: //www.qdio.cas.cn/xwzx/zhxw/201807/t2018
0723_5046460.html.

Yang D Z, Yin B S, Liu Z L, et al. Numerical study on
the pattern and origins of Kuroshio branches in the
bottom water of southern East China Sea in summer[J].
Journal of Geophysical Research: Oceans, 2012, 117(C2):
C02014.

R, FIL, FARBE. o Rk B 1 A UL Wt
FC 0 2% S B 5 R R [0]. b L RR 2 B B T, 2008,
23(3): 274-279.

Li Yinghong, Wang Fan, Wang Dongxiao. The general
situation and prospects of the construction of offshore
marine observation and research network of CASI[J].
Bulletin of the Chinese Academy of Sciences, 2008,
23(3): 274-279.

K], 220 DU Y BORL Y 7E A IR R 6
R AR B AR 2SI RE[D]. T EESEIR, 2018, 40(10):
1-13.

Song Jinming, Li Xuegang. Ecological functions and
biogenic element cycling roles of marine sediment/par-
ticles.[J]. Haiyang Xuebao, 2018, 40(10): 1-13.

KEW, FIark, ki, 5. 70 4k EfL2A
WEIEH ERUERE ()], MRS, 2019, 41(10): 65-80.
Song Jinming, Wang Qidong, Zhang Run, et al. Main
progress on chemical oceanography in China over the
past 70 years[J]. Haiyang Xuebao, 2019, 41(10): 65-80.
VKL, PNGEET. Pl PP PRI R S o fE i 5S4
Pe Hsg e rp R B2 B o v ST T R WA A (D). i
5178, 2017, 48(6): 1127-1131.

Sun Song, Sun Xiaoxia. Western pacific ocean system:
structure, dynamics and consequences-introduction on
the strategic priority research program of the Chinese
Academy of Sciences[J]. Oceanologia et Limnologia
Sinica, 2017, 48(6): 1127-1131.

155



e IRkE REPOATS

Research and application of three-anchor buoy integrated
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Abstract: Under the condition of high frequent fishery activities in China’s offshore waters, in order to realize the
real-time, continuous, long-term and stable profile observation of offshore and meet the needs of marine scientific
research. On the basis of the advantages of large-comprehensive observation buoy technology which is applied in
China’s offshore areas widely, the buoy structure and stability is further optimized. A three-anchor buoy compre-
hensive observation platform with 15 m in diameter, is designed. The central permeable well is reserved in the
middle of the buoy, and the winch is applied to drive up and down the multi-parameter observation equipment,
which realize the real-time, continuous, long-term and stable observation of the water profile. At the same time, the
problem of twining between the section observation equipment and the fixed anchor system is effectively avoided
by the three-anchor mooring method. In addition, the platform also has the functions of intelligent judgment and
remote monitoring, which is a new type of offshore water profile observation technology. The platform has been
tested for one year in the East China Sea, and a large number of water profile observation data have been obtained.

The platform runs stably, and function are well satisfied since its application, which is worth to be promoted.
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