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Effects of Bottom Friction Coefficients on Bohai
Tidal System Simulation
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Abstract: FVCOM (finite volume coastal ocean model) was applied in this research to the simulation of the Bohai tidal
system for a period of 1 year. The effects of bottom friction coefficients on the Bohai tidal system simulation were analyzed.
Harmonic analysis was performed every 15 days, I month and then 1 year in order to know the differences caused by the
length of time. The results indicate that the simulated and observed harmonic constants are consistent with one another.
When the open boundary conditions were the same, the amplitudes of the tide in the entire sea waters decreased as bottom
friction increased. Also, the amphidromic point drifted left along with the direction of the tide propagation. The simulation
systems gave better results when the bottom friction coefficients was 0.002. The time of the harmonic analysis should not be
less than 1 month.

Key words: bottom friction coefficient; Bohai tidal system; numerical simulation; harmonic analysis

Wiz st Kia s AL Z — , W i
TR s SR AR W IRA SARIGE T
UTHEIR S T Y inia , R BRAREE Sl R i
JE B Z T , BE AR T REAS A i) e T 4 i 2
FBL

JREE S I REFEAE R 22N 5, X i iR
i FIAR (220 A A7 B L B2 R BE 5 R BUE AR
1 5= BRIS BE ok B, A SR 42 2 b B (]2
B, FEM B | XSS R A A P |
T A LB A S L — AR, sl AR W i

KRR EEE: 2013-01-22; f&EIHHE: 2013-05-16

DX EUAS [ £ 50 e B s el MR I 22 56
sCE Rt ORI Y, B R TR B )
S ATl R0 E B A RO

PRI A3 ATT R S B XL 2] f 7 R ) J ok —
RN 538 i) mEhn, SR e TR IR R E £ (PR
W FGR A U S A TR AT, 1 e
AR R DX St o 35 FH IS B 8 R L e AR A

A SR AR S5 A9 A7 BR AR B 7 ¥ VR B (finite
volume coastal ocean model, FVCOM) , %A [a]) JiE 28
PR FOTEN R I R G TR, e T I

BE&WB: “T—#H" EFRPHESZETHRIESEH (2010BAC68B00)
EERIT: WK (1988—) , B, KEA, WiLusEe; @BEEE: T %, BFUSIAR, leiding2012@tust.edu. cn.



2013 4£ 8 A

BIRIR, 5. JREEIE R RO b R SRR R =45 -

VRGP SE R TR, I 550
S I A B R L

1 BERBEEMSTAE

1.1 FVCOM#&H!

FVCOM 7R A FRARFUBUE B #5007 5K
=YK R E R TR, AR K T T R AN
FI = AT W%, AT LG 4 42 2% DX 3t A 7 Jep i o
FME T R o AARR, A B TAN RS B 2
MIHLTE 5 SR e . = 4 N i H AR SR A, IF:
#i¥E CFL (Courant-Friedrichs-Lewy) 2 f2F- 4 il B} [8] 25
o, X Gk ANy AR o et 1) Y Bl A — T 3 A X
KA, T AR S L  FR R FH R BS540 4
AORAF 5 18 815 30300 Bk FH R A A BRSO

FVCOM R 1 JiS E 4 22 Hidiea (1) 25 1,

C, =max[k> /1n(%)2,0.0025] (1)

X H: K = 0.4 2y von Karman 455 Zo SR RHUREFE ;
Zap 72 B 1RO MY o 251 2 R A HE 5.

7% O A BB AR o G T I R 48 R A0
IR 1A SR o S JEE 18 2R B BIF 5T T R s A
0.001 ~0.01.
1.2 FVCOMZE#igrI M A E

FIH FVCOM #62 BU Nt igh it iy 9 A 840l , 11
BIXIE R 37°07' ~41°N Fl 117°35' ~ 121°10'E, 7K
RIRE P HEAR 3" % 3, AMETT SR R B 108, N
AMERFEZEAC L 10 ¢ 1. BRBESRA 1 x 1'H AR E
T K R % 3 (Laboratory for Coastal and Ocean Dy-
namics Dtudies, Dungkyunkwan University) gi{E 2|}
F s b TR 32 AR WA B R IS OTPS
B (OSU Tidal Data Inversion) , % & M, S; Ny,
1 Ky O Py Qo 8 AN TS, i AL B[] A
2000 4F. 18 1 MK 2 735008 FVCOM HERITE )ik X
SR TS RS R TR S Ao A7 B FRTE.

E1 #isXEritEmE

Fig.1 Calculation mesh of the Bohai Sea area

41°N 80
70
40°N 60
50 £
39°N 40 K
R
30
38°N 20
10
37°N 1 1 1 1 0
117°E 119°E 121°E 123°E 125°E

B2 #iEXEinitk ki E
Fig.2 Topography of the Bohai Sea area and the posi-
tions of tidal station
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Fig.3 Co-tidal chart of M, tide in Bohai Sea
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Fig. 4 Co-tidal chart of M, tide in Bohai Sea when the bottom friction coefficients is from 0.001 to 0.009
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Tab.1 Simulated and observed (height gauge) tidal harmonic constants of M,

S : PR ME/cm _ ﬂﬁ]/(o)

FLHUE RURIUEEER PRlE 2 FBLUE RURIUEEER B
38.76°N 117.96°E 90.5 82.1 8.4 87.8 92.0 -42
38.50°N 118.13°E 77.0 72.6 4.4 95.2 97.8 -2.6
38.65°N 118.02°E 85.0 80.8 42 92.2 92.3 -0.1
38.29°N 118.26°E 69.6 68.8 0.8 106.0 112.5 -6.5
38.39°N 118.19°E 71.0 70.4 0.6 101.7 103.1 -14
37.82°N 119.55°E 354 384 -3.0 322.5 321.3 1.2
37.98°N 119.65°E 31.8 34.8 -3.0 322.5 322.7 -0.2
38.13°N 119.75°E 30.7 31.5 -0.8 321.7 320.3 1.4
38.24°N 119.81°E 30.4 33.6 -32 321.6 3214 0.2
38.28°N 119.84°E 30.4 332 -2.8 322.1 321.7 0.4
38.44°N 119.98°E 334 352 -1.8 318.7 3244 -5.7
38.47°N 120.01°E 33.8 37.1 -33 321.1 3243 -32
38.65°N 120.11°E 35.8 384 -2.6 319.9 3223 -24
38.70°N 120.14°E 36.0 38.3 -23 322.0 3243 -23
38.81°N 120.21°E 36.8 38.6 -1.8 324.1 323.5 0.6
38.97°N 120.32°E 36.4 35.9 0.5 327.0 327.5 -0.5
39.12°N 120.42°E 34.8 31.2 3.6 332.2 3359 -3.7
39.33°N 120.37°E 25.6 17.1 8.5 350.9 1.3 -10.4
38.96°N 120.64°E 45.0 353 9.7 318.8 326.8 -8.0
39.12°N 120.54°E 36.2 27.1 9.1 332.9 336.2 -33
39.17°N 120.51°E 32.5 24.8 7.7 340.6 341.9 -1.3
39.43°N 120.66°E 26.9 21.7 5.2 4.7 9.2 -4.5
38.80°N 120.75°E 514 45.9 5.5 311.4 3154 -4.0
38.91°N 120.67°E 47.1 39.5 7.6 316.6 323.6 -7.0
39.48°N 120.69°E 25.0 19.8 5.2 12.4 19.6 -7.2
39.64°N 120.79°E 244 20.9 3.5 42.3 62.2 -19.9
39.69°N 120.83°E 25.8 23.0 2.8 57.7 76.0 - 183
38.50°N 120.95°E 60.9 60.2 0.7 289.3 296.0 -6.7
38.65°N 120.85°E 57.9 53.7 42 297.8 306.1 -8.3
39.80°N 120.90°E 334 29.8 3.6 88.3 87.1 1.2
39.90°N 120.97°E 36.6 34.7 1.9 88.2 100.2 -12.0
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Tab.2 Simulated and observed (tidal stations) tidal harmonic constants of M,

T, T PR MF/cm B/
S AL Bl W WIEE RO T B2
E 39.00°N 117.72°E 105.0 117.0 -12.0 92.0 90.9 1.1
yNEH| 38.25°N 117.85°E 97.0 112.0 -15.0 109.7 109.0 0.7
ZEL 39.92°N 119.62°E 18.0 11.0 7.0 322.6 311.0 11.6
Jer 37.65°N 120.32°E 30.5 40.0 -95 320.8 316.0 438
TR AR 40.18°N 120.33°E 183 25.0 -6.7 145.0 162.0 -17.0
HEx 37.83°N 120.73°E 443 53.0 -87 276.3 292.0 -15.7
it By 40.72°N 120.98°E 96.7 96.0 0.7 140.5 150.0 -95
[ 39.38°N 121.23°E 50.1 47.0 3.1 14.9 29.0 -14.1
W& 37.55°N 121.38°E 75.8 76.0 02 268.2 290.0 -218
K 38.93°N 121.67°E 110.3 98.0 123 267.9 288.0 -20.1
B 40.63°N 122.15°E 135.4 126.0 9.4 126.6 143.0 -16.4
B 37.52°N 122.12°E 69.6 62.0 7.6 273.5 300.0 -26.5
i £61 40.30°N 122.10°E 122.6 120.0 2.6 114.6 125.0 -104

T RIR 22 B4 X RIS 5 255090k 7.3 em il 8.5 e IR A 2ERLXE IR 7 2543 5100 13.1° F111.0° .




+ 48

* 3 AREIREZZEEILES WS = EN 2

Tab.3 Distribution of the difference between simulated
and observed tidal harmonic constants of M, in
response to different bottom friction coefficient

JREESE  PRIEZMAEX I /em  IRAZEEIAEX/ ()
AR gl FEET Hoisti F T
0.001 3 8.6 6.1 11.7 8.1
0.001 4 7.8 5.7 11.4 74
0.001 5 74 5.3 11.2 6.7
0.001 6 7.7 5.2 111 5.3
0.001 7 7.7 4.9 11.4 4.9
0.001 8 7.5 4.5 12.0 4.9
0.001 9 74 4.2 12.5 4.8
0.002 0 7.3 4.0 13.1 4.8
TR PRIFZE I TT 2 /em BAZERITT 2/ ()
AR LR F T Kot T
0.001 3 7.9 6.9 7.8 4.2
0.001 4 7.7 6.1 8.0 4.2
0.001 5 7.6 54 8.4 4.2
0.001 6 8.0 5.0 9.0 4.4
0.001 7 8.0 4.6 9.5 4.6
0.001 8 8.1 43 10.0 4.8
0.001 9 8.2 4.1 10.5 5.0
0.002 0 8.5 4.1 11.0 5.2
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Tab.4 Effect of time span of harmonic analysis on distri-

bution of the difference between simulated and
observed tidal harmonic constants of M.

PRy IRIEZERI L4 /em B AR 22 A48/ ()
Hribha) Bl T B vl T

15K 8.2 4.4 15.3 5.1
1 H 7.5 4.0 13.2 4.9
14 7.3 4.0 13.1 4.8

FARIY PRIRZE A4 T5 22/cm BAZERIITT 72/ ()
Brivf[a] i vk T Bl B

15K 8.9 4.8 11.5 5.2
1A 8.7 4.1 11.0 5.2
14 8.5 4.1 11.0 5.2
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Fig. 5 Co-tidal chart of M. tide in Bohai Sea with diffe-
rent time of harmonic analysis
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Tab.5 Distribution of the space length between different
time span of harmonic analysis

PR D<02cm D<05cm D<10cm D>10cm
a5b 0.0 0.0 0.0 100.0
alc 0.0 0.0 0.0 100.0
b5e¢ 38.7 96.8 96.8 32
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