28 4l a5
2011408 H

MARINE FORECASTS

i il Vol.28,No.4

Aug.2011

I EE Y i B BN AT L R R

By3de ', FERC, IER

(1P ERZE B @HEF LR 7 8 2660715 2.7 B e B 7 £ B, 3% 1000495
3HEMFER BETREHAERELRE, LR F 5H266071)

W OE.fH ARG EH X ADCIRC (Advanced Circulation Model ), 3L 7 5 2 3 R0y # & i —
4 0 I AR A, AR A DL M2,S2,K1,01 % 8/ 4 By AKALAE 3R 36, B AL T 1% 84N i
Y 8 5 S R R s R 2O A R B T AR A A e 4 3R G SR R AR B A A AR T R
F AR W45 B By 8  JE fe % 40, LA Matlab 9 -F &, B AL T #E 4k SIS AT B R ARG W R AR &
RAZZATUTNMAEFEEZNZ EER AN FHRR, AT UE R ERETCEH R
B B W AR, 1R R B AT R T, T i EAE R EIE TR S

K$EiR : ADCIRCHE R ; 81 ¥ i R TR A 7 3 H

FESZES P731 XEFRIREE A XE4HS:1003-0239(2011)04-0065-05

1 3

Y7 W N S R AT B AR R 5
), AL L 9 SO 1 AR R — N VR A b EE
A 5 A % S8 W 7 12— PRER R0 1 i e
P, R IE HRE WA RS0, (A
AR A AN, DRI e DX i v i AL Ak
WY W R R G BARAE R A L, Jr L AR
7E 2005—2006 4 1] 5] 38 2o [7] 4 w55 B2 1 F T 2 il 1
TR, R T AR R 5 xS I 9 T O R
af, ETUR T AL S T IR E AKX, A Wik
A B 20 A S 8 s B R R E TR
1) Chinatide™ %% TR #A4, AT LA H [ 3 i 45 v
DX H AR I 1 — 040 AT Wi, o R
JE5'%5 HRIT R P R 2, 5'%5'1 5 B
AT B AN RE G BRI R T R e 4
R )T S MBS R R WU 2R 48 T &l Al
AR,

A 2544 W A 1 T PR R BB AR X R e A 2, M

1%

s EE: 2010-11-01

T A AV R B0 %) Vi B A v A BRSO, TR
ok B 22 b e FH R AT 0T T 1T A BB 5
BN, 5 SR R T = I A% 9 ELCIRC
(3D Eulerian-Lagrangian Circulation) i ¥ #5 5 , Xf
B T 1) 3 Al XU ) AT TR 0 R B A
hs 2640 SFE W F) A BR AR i AR X FVCOM
(Finite Volume Coast and Ocean Model) X} J¢ [ Vit ik
I B AT TS A BB 5T . AR SO SR
FHAE 45 #4  k 19 A R OT W VE B X ADCIRC
(Advanced Circulation Model ) "' 42115 2] ) ¥ 16F T
JE 1R 3 B T R R B, SR SR Tk ek
PEFNE L, DL matlab N B IR T —E T HALT
T i AR R G

2 ADCIRCH R /K ik &

ADCIRC J&: 3¢ [H bR BN MR 20T A AT BR
JUHE R, BT LR I R 2R A bR, ol
LR BR AR, A 4efn =4emifhiatr . &
BEACR = AIE RS, 5 TG, AT

HETH: PREEADHIH (KZCX2-YW-BR-215-3); *FAEFBERIHI B (KZCX2-YWQ07-01) 5 [E 5 “908” #hFu il 25 101 H
(908-01-BC12); “908” “JXZ& ] I & XV th X 412 28 5 & SR L5 A PF (908-02-03-02)
fEE®IIT: 52400 (1984-), J, WL, FENFRFAAHEAEHVIF, E-mail:fengxingru07@qdio.ac.cn



66 G 284

S 2 AR g S AT R A PR I BUE AL . 4
ADCIRC BRI SR F U KGR B ¥4 T 28 5 R s
e, Haek A oh:

0s  OUH _ OVH

atox T 0

U , you aU P
Ty A -fV= 6x{ +g6— g('7+V)}

e "™ op B
poH  p,H x x

Vg Vo]l
at +Ua Vay +fU_ ay{po +g§ g(i’]‘i‘}’)}

‘L'sy T

+p0H pOH +D, -B,

b t g Ep(a], x Fy 23 50k x BlRTy S0y, G
S E- 4 TR S A KA BE, UV 4351 3R0R
x Ay J5 ) 3 () S ek, O BEOKIR, £RRHR
FE, POARMKSIET], po WKEE, g hEHT]
PR, ()RR AR AR R EIE R, ol
Ty 7% 75 2 AT RUNE 7 0 YR 4 58 8 7 16 x Ry 1] 43
i, Tty D AID,. BB, 2 SRR
T30 YTEO A R B ) x Ry 7] 43

ASCR AR i3k A bn &, B o0 PR
P ¥ T TR P ) SR Ao U B T R 1 (L
1), —3£61357 45, 117265 =AM, i1
B F SR M2,82,K1,01,N2,S2,P1, Q1 3t 8 4~4r i
B4R R 8 BT B K AR SR 3K Sy, i 5 b R R
HBOR H NAO9Y Wl i A B AR =X I ] 28 Ky
10 s,

118°  120°  122°  124°  126° 128°E

3 BRERE BRI

B 2B 50K, SRHG 40 RAEdE 1T
PR o A3 T R0 FEUK s 0L 8 8 A4~ 114 3
WA A S TR, A S R T
M2 FIK 43 4 [l P (UL 2) . KL 2 AT LUR
W, AR L T H A M2 AR B Y
A TCE S R4 H 0 K L8 B0 Y 2 S 0
ﬁﬂ%ﬂﬂﬁm%ﬂm SN RN S I KR 7 s R

VR ERIAR DT (K L) BLAH R 114 (]3] (1 A — 2

J T HE— R A, AT A T
Vi DO A UL e P — S ST 1 7K A7 R T B RE M
DU 543 3 bRiE R AL, B,C,D,  HAE LK 3.

Lom-

118° 120° 122° 124° 126° 128°E
A1 X E R

118° 120° 122°  124°  126° 128°E

B2 M2,KI15#REAE, EEAFREE, F&AFRAEREHaRm)



41

b AN I BT T VAORS A A KB R AT AL T R S 67

117° 118° 119° 120° 12'1°

122° 123° 124° 125° 126°E

X YA X R GERHE L : AL D S AU KA
TER, BAAA TR, CABEA W A KL
TR ) FAS L A I8 R E BRI 7 AT 4
L5 SN A RG] LA 0 433 DL 4 FRIELS o

DU AN UL o5 A8 o e SR SR, IR R SRR
(A 7K ASE AT 5 S TEL ) EAR SEAR T, K46
Xof 15 22 19 - 248 M 15 em, 1 F T NAO99 %F K 15
0 K A7 5 b AR S K A 2 X R 22 F M
S 17.8 em, PRI SCAS 30 1 0 A0 BC7E v Y i
BB A — 2B AR A3 A 0 5% 22 1 M
8.95 cm/s, Wit i At 4 & 4 XF iR 22 (0 BN
9.22 cm/s. AN Ny, XELIRZZHSAE V] LU Z 1)

I b2 =5 3 = S N Si7 Y
CENRIIRSES S0 1 S HEIDISE SR S S 15 2% T AR U T
25 KR ! KA 13 WKL
2 B pE 0.8 AR BEBUK AE
' IR S S
L3 0.6 s RER R AR e
! 0.4 0.5/
~ 05 - ~
= ] E 0.2 E
a2 9 & ol a0
%05 % %
B! 0.2} 0.5¢ || &
r 5 ! i i
15 -0.4 4l P |
=21 -0.6 ¥
-2.5 0.8 -1.5
4H 008} 6 H 008 8 HOOK 10 H 008 10 H 11:508F 10 H 23:50 8 11 H 11:50 6 22 H 008} 24 HO0B! 28 H 008}
2008 42 J 200943 H 200847 J
A FIRALX L D SRR LG (=¥ QbR
B4 KRAEMERE ZNLERAILE
0.6
0.4
R ) B 5y BAS < R
04 : 031 = 7 \m‘-
—~ St g “n o & s
é 0.2 L ; < £ 02f; 3 |
= = 0.1«
w0 b
ES 2 0
i 02 o .1}
R -04} | o2
& =
-0.6 03 5
0.8 : 0.4 Gl
2008/4/11 08:00  2008/4/12 08:00  2008/4/13 08:00 2008/4/11 08:00 2008/4/12 08:00 2008/4/13 08:00
08 |6ﬁﬁﬁfﬁaﬁm | 08 [cmimmlsmatit | - VG
= 0.61 ] N2 = 0.6 i - )
2 04r f 2 04[ [ :
E 0ol Eg; ] :
o ®
B 0 =0
H 0.2 ﬂﬁj -0.2
S 04 2-04
N =
0.6} -0.6¢

2008/7/22 00:00 2008/7/24 00:00 2008/7/26 00:00

A5

-0.8 -
2008/7/22 00:00 2008/7/24 00:00 2008/7/26 00:00

MARARMLE R 5 ] 25 R AF LA



68 W W R 284

TR HISRE | TR AR SRR B
4 AL W R AR R G e S

DR PRE 5 (5 R ASE FUL A5 3] 17 30 R A
KO R WA A7 AR, B ATLL Matlab 4F- 5,
kT ey, AT AL R R ik R 4
HAWILIE 6. ARG AKX A IREX A
PR HEEX

41 BREIIERIE
TR INRE X TAEEBE Ay . A AR B4 2] A8 %
S JJE A p A _(HK +H, 1)
CRETRIEE S
(Hei, Hoi, Hwes3 5l J2 4031 K1, O1 Fl M2 B9 ¥R 1)
AT LAAS RN S WS S BT SRR B 2 5, AREA
ﬁk =( WKIJ’_WO% (W01 WKI WMzﬁ%’U’ﬁl%%
2 Wi g ’
01, K1, M2 B imms [ s )l LIS

SE]

H6 iy AR ARR &

F) A I o5 i S R R A Y KL K2 /Y
{E/NTF 0.5 B, 5197 FL It () 2 78 Sk aE B H O
K1, K2 BEA T 0.5 F12.0 Z [A] B, 3 3% A i
AR AN H ;s 4 KL K2 AT 2.0 F1
4.0 Z [, 177 R AL 1) 28 280 A R R 4 H 3
KL, K2 AR T 4.00F, 3817 R B 288 1F
LA H; ARy R AR s, 2 AR )
WK R A IE R H s, nT R %A%
BIRWN 2, SIS S T g AN H Bl 4
H 8 R IE B4 HO e, n] DU H %R A5 RS 2
RO 25 . RGAMYE P FE A XS A & 26
G, H B TR A M S G A AR S, e
AT d0b 7% 2 b st P S0 047 T 25 TR RIRE VL 140380 25 Ry
(E

TR DI RE X TAE SRR R . RGEARE P e i
AR A B &4 B AR B, A gh T3 FF A
i g5 FR 3T A A L A S0 3% M A K30 47 0 3 R R
WHC, SRJE E S ¢ tide™ pREL, TR BT E R 1)
Z0 00 FF- S A, O s e ST AR
i .

42 RFE(ERAZE

AR AKX, AP LLFshim
N BT IRl 226 . R A shim A4 Hi
) I W el I N =1 5

EWINRE M sl AR, RGE
2> MR FH P 09 28 26 B A i B 09 2
AU RY PSR ) 2 B T R 2%
MY RN IE R B R O R
VAR, PR ENE T BRI, HEY
AR IERE B S AR, LB R O
KA 2E" Mg, PR 2" Wos ",

AR NRER B . AUl TR VAR, RS
R4 FH P B AT 22 46 38 R B[] A T 41 2% b et i A
B 20 AL AT . i), IR RS R R FE A Y
Y SCASHE BL, i s ] B A E Sy - i dE Sy
0°, ZA°M90°, ok 180°, PGk 270°, [RIM7E F1H
WA, 2Bk AR 22 5 12 7N R 6 A8
eihsk, 7EiZih & E, 2 B ahbr b A 212
JE i 12 /N L, R A R A e /NS R B 20 A



434 IS UNAE - T8 W R A P BB AU S T AL T R &2 69

Xy R KA AP o

AR SO K B 087 0 L TR 2R G R A O
R, IBATREE DT AR R, AT U T EARAL R
PR PE PRI B A AT 55, AR A AR J2 284k
e (1) TSR SCIEE, AW
BIEE R (2) BB, 7£—LLHERE
FO 7 TR T B AT 0 PR R R s (3) et
AN TR R R =4, (8RG8 n] LLFiR AT R 2]
IR s (4) SMABGCR IR S, DIARIE

ET/\

ffﬁﬂﬁmﬁ T[] A IR,2010,27(4):1-8.
260, A R, A, FVCOM 78 i 13 il 947 1 i A5 4L
ﬂ’Jr“FHEHﬁU ETEREE,2010,34(6):94-99.
Luettich R A, Hu J S, Westerrink J J. The development of the di-
rect stress solution technique for three-dimensional hydrodynam-
ic models using finite elements[J]. International Journal for Nu-
merical Methods in Fluids, 1994,(19):295-319.
Matsumoto K, Takanezawa T, Ooe M. Ocean tide Models Devel-
oped by Assimilating TOPEX/POSEIDON Altimeter Data into
Hydrodynamical Model: A Global Model and a Regional Model
around Janpan[J]. Journal of Oceanography, 2000, 56: 567-581.
MR S 2. it B0 2RI R R AR ORSOMY. JLat: i
TR AL, 1993, 429-432.

7 T R SO, WS SR 4. 1900 FINENAL ) 23 B B (M. et

ﬁﬁiiﬁ]ﬂﬁﬁﬂwﬁﬁﬁ‘@ {@ﬁéf‘l‘imﬁﬁ:,l986. 216-233.
oY 7% : )“’}f‘ ‘Iﬂf 7% Jb ’f‘ ? 7y+i 24 ’}']‘] X '? 5}% A [9] Pawlowicz R, Beardsley B, Lentz S. Classical tidal harmonic anal-
ADCIRC A X BARA ysis including error estimates in MATLAB using T_TIDE[J].
. Computers and Geosciences, 2002,28:929-937.
Sk

(1] O F i 05 S, 7 . el 47 3 9 DX S 41 14 2% e [J]. 3
BRRLF IR 2008,23(4):331-336.
[2] 2= A 2 o AR 74 U4 42 Chinatide 1
TV 1,2007,28(1):65-68.
[3] ERGU 38 S A XA, B A0 Ak TR XU 0 51 T4t

. K

Refined simulation and establishment of a tide and tidal current forecasting

system in the Bohai Sea and the Yellow Sea

FENG Xin-gru"*’, YIN Bao-shu'’, YANG De-zhou"’
(1.Institute of Oceanology, the Chinese Academy of Sciences, Qingdao 266071 China, 2. Graduate School, the Chinese Academy of Sciences,
Beijing 100049 China; 3. Key Laboratory of Ocean Circulation and Wave, the Chinese Academy of Sciences, Qingdao 266071 China)

Abstract: A refined two-dimensional tide and tidal current model is built based on the finite element ocean
model ADCIRC (Advanced Circulation Model). The model is forced by 8 tide constituents of M2, S2, K1, O1,
etc, and the corresponding 8 tide harmonic constituents are calculated using the model result. The tide and tidal
current forecasted by the calculated harmonic constituents agrees well with the observation. A visual tide and tid-
al current forecasting system which can be operated independently is established based on Matlab. The system
can forecast the tide and depth-integrated tidal current in the Bohai Sea and the Yellow Sea. Some of the tide
characteristics also can be shown through the system. The tide and tidal current forecasting system can be operat-
ed fast and conveniently and provide forecasting service for the offshore operation.

Key words: ADCIRC model; tide and tidal current forecasting system; Bohai Sea and Yellow Sea



