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Fig. 4 Co-amplitude charts of M, self-attraction and loading tide of the model in this paper (unit: mm)
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Table 2 Constituent-dependent parameters in the model

axtil] iR/ 107 s™! PRME/em A Love sk JEH/d
M, 1.405 189 24.233 4 0.693 0.517 5
S, 1.454 441 11.274 3 0.693 0.500 0
N, 1.378 797 4.6397 0.693 0.527 4
K 0.729 211 14.156 5 0.736 0.997 3
O, 0.675977 10.066 1 0.695 1.075 8
Q, 0.649 585 1.9273 0.695 1.119°5

3 RBIEGUE S A5 R b

3.1 REHE

P T AR B A 52 2 O g X LA R
ANSERE, HETIE 80 A X ks A X X i A 7 36
UE, B0 UE R0 52 2 8 43 HER 1 A BRI [ A =, A
A T H— RS 2R R i SRS B
oM T TR R s T, A ) R A Bk [l
BEAEAR K A — A AHIR B L AR AE, T XS . AR
KM TPXO.9 KIUERI A HRME . HH T AW Y TPXO
TR A RV S0l 37 ST VAR (1)1 07 45 R HE B R R AR A W 4
15, BT LA T R 43 2l 8 g A 3R A5 7, 353k >R FH )
fEAHY TPXO REIELE R . N T XS e, A SR
Bil4h . ASCHAIT A iR 22 (RMSE) /A

Z; [(Am,. _Aoi)z] a;
>a

RMSE = (12)




VU B DA i T A AL U] 1905 A6 250 g 4 3 )0 OB 3T

29

FHr, AnFIALGY TSR RS S5 7 A ) AR A5 RUASL DL 380 %
PR MR AT TPXO.9 7E WA% A i A (14380 747 41k S 5 @ DA% 25
i T A RO T AL . TPXO.9 B MIAE 3k (1/6)°,
P51 o A e ARG VE, A SCH A 2T 15 45 S 4 (H 2114
K#& |, SR 5 TPXO0.9 B s R gEFT X 1 .

A SRR TE 42 3R B PN 45 0 0 0 47 A M AL L 4
S RMSE 16 3 fra . H AjH A LR R AT 19
a4l 5y 4 Bk A AL 38 i) RMSE 4036 4 s .

H A SCBE R T 5 A5 E 1) Moy 9 3R I RMSE 5
Stammer %57 25 H 1) F L4l 8 7 42 BRI R i ML 4
IR IR RMSE X} HEORE, A SCRHRAL M, 73 R I RMSE
TEKIRART 1000 m ¥ 3°H 6.51 cm, {XR T OTIS-ERB
B 4.65 cm FITHIM BT 5.25 cm; A7KINF 1000m
VN 18.5 em B T OTIS-GN #E 5 f1 18.6 cm, 7£ -
A AR . AT LA SO A AE TR il K 3 v S LA
TR AR RIS Y, U HR A TV I S, AR ST 4 K
FE T AR F 000 Do A A S Vim0 00 B, B R R
kg 3V Vi B U R (R TR B T R AT Y R A

®3  HEPERSPRIEE T TPX0.9 BT RIRE
Table 3 The RMSE of tidal amplitudes relative to
TPXO0.9 in the model

TKIEKTF1 000 mifFisf, JKIH/INT1 000 mifF,

x|

¥R 2% /cm YR 2% /em
M, 6.51 185
S, 4.49 10.4
N, 1.50 4.4
K, 2.80 6.0
0O, 1.81 4.1
Q, 037 11

Fd4 BRAHHEKFYREM, 5 HIREETT
TPXO.8 KyiRE"
Table4 The RMSE of M, tidal amplitudes relative to TPXO.8

in other common forward models!”

Hom 71(‘25?%#(%1‘000 mifk 7J<‘257%/J\?1‘000 mifE,
Y5 iR 2E /em Y)IriiR2E/cm

HIM 5.25 223
OTIS-GN 6.76 18.6
STORMTIDE 7.76 27.9
OTIS-ERB 4.65 24.0
STM-1B 7.74 25.8
HYCOM 7.00 26.2

3.2 EEES T

AR L5 RKM,, S, Ny, K, O, Qi 6 4~43
0 B e B N ) i R S N 7 NS M 2 3
AV (& 1) ARG (& 12) B R fr i 11
A D, A 2 G b P T ML A3 A2 KPR 5 N TE
VA, v S A ) T A T I A2 4 S 29°N
2R T B I, 3 PR AN 0 B O R A AR, AR
3ATCE AL TR K KPR 440 T0 A, ™
JE 2P BRAC TAS, EFBR 9 P9 A JC ) 5 7E 48°N AT 189N,
Jei L Al L v RN b R PG VAR L SE AL 5 B
A 2ANTCE A, A3 SIS T 2R T B A 3208, JE R
WK PG R 2 . A BRI B Ok B, MR R4 K 10
V35, 2 AR PP ST U, AE b K P T A KU P S D
IR AR AL MR IR A S T 1.5 m DL b KL
XML A IR R 45 /0N, JEAR 5 35 1 0y i v AR )

P12 R B A 153 ) 4 Bk K i [R) 3 1 . K43
T 082 25 R RE KT LU 358 7 2R, HE RO PEAEAE 4 T0 A,
RVGHEFED A 34 PRIFH R £ 2R
SR B R AR WA A SRR Y M TS A,
B SEEINE S ST P NYITRE /13 S N N B 3 R
FE 10 cm LLR 5 B BE 7 74 AV 38 A e A K, AR T
Bl 2 VS AR IR A 2 T 35 em LA b5 B R BRAE AT JL R BR IR
RN

120°  E 180°W

0 0.2 04 0.6 08 1.0 12
P/ m
B 11 A SO R 1A (1) 4 BRI, 438 ) i el

Fig. 11 Global M, co-tidal map of the model in this paper
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Global tidal current energy assessment based on unstructured mesh model

Chen Yugeng', Bao Xianwen', Zhou Lingling', Yao Zhigang'

(1. College of Oceanic and Atmospheric Sciences, Ocean University of China, Qingdao 266100, China)

Abstract: Using the Finite-Volume Community Ocean Model (FVCOM) numerical model, considering the combin-
ation of parameterization of internal tidal dissipation and self-attraction and loading tide in the unstructured mesh
model for the first time, a total of six tide-generation forces including M,. S, N,, K,, O,, Q, are established to
drive the global forward tidal model. Based on the verification of the global tidal model results, we calculate and
statistically estimate average density of the global tidal current energy, and show the tidal current energy distribu-
tions where there is greater tidal current energy in the world. The results show that there is a large tidal current en-
ergy belt with an area of nearly 33 000 km® and a maximum tidal current energy density of 1 100 W/m? in the Eng-
lish Channel. The maximum tidal current energy density in the western side of Baffin Island in Canada exceeds
1 150 W/m? The maximum tidal current energy density in the Cook Bay waters of Alaska is 500 W/m?. The tidal
current energy belt at the entrance to the White Sea in Russia is large, where the maximum tidal current energy
density reaches 500 W/m? Australia's coastal tidal current energy belts have small area but large amount, and their
tidal current energy density generally exceed 100 W/m’. In China's offshore waters, the tidal current energy density

in the Hangzhou Bay waters of the Changjiang River Estuary and the north of Taipei reaches 100 W/m?.

Key words: tidal current energy; tidal current energy density; tidal simulation; FVCOM



