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ECMWF 143 M7 %5 4 > W T 1% 41 23 78 H 28 FF
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SMS( Surface Water Modeling System) #0021, =
X A% A 22 [l AU RE S SR 0.1°, AR SCRY R LR EiE ok A
T i1 3¢ [ [ 5 R OR S8 31 JR) (National Oceanic
and Atmospheric Administration, NOAA ) Fl1 3¢ [E & gl 38
R A S 5] FF & R 4 i 4 BR P A SRS 45 GSH-
HG( A Global Self-consistent, Hierarchial, High-resolu-
tion Geography Database), 1 H: ¥t 17 4b 31 J5 F T W #%
R, A5 30 8y T 5 X A% A &1 TR, TR AE
BT H g D T AS SO DT 1) 65 Ve DX Sl o s S R T

THEE DB 0 5 8 A 1] 1 v e [ 48 U T X
B R 1 SRR A R O R B, HAth 0 S A il
M 7 ¥ NOAA i [ Z B 5% {5 B 0> (Nation-
al Centers for Environmental Information, NCEI) 3 Bt F|
P 25 ) 43 B2 1< 1 R 7K TR B 4 A 21 % v, (5] 2
A% B B XA K TR MR (8] . 5 T T 0T 240K
TRAN K, A T R e R R B, i LAy T B 3 A
JR 7R 3K PR IK DX, T i AR TR T YR B R T, FE K TR 1A
HORE KT 100 m 7K BRI B £

TEA S, 3K 3 X371 $ CCMP( Cross Calibrated
Multi-Platform) T & # J& X 3%, CCMP X137 & B 5%
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Fig. 1 The computational region grid and the partial enlarged

detail of Taiwan Strait
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Fig.2 Topography and depth of the study area in the Taiwan
Strait
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fite SWAN #5240 235 SR 5 3 bii 52 DU &5 41 =22 8] 1 22 ], il
J& VIR FR B 0 2 % 5 ERA-Interim 553 B 5040 47
FoXF, T fi# ERA-Interim 4 4 95000 R4
3.1 SWAN B{EEME R 5 ZFMREIEX L5 47

FEbR mi b SWAN 2 xCRE UL 9 A 0 5 5 0 Ar
SR R R I A R R AE R 3, TR e
T W 22 8] 228 5 W 1 10 m AR KU (AR 32 Y KL
HH S CCMP W) . & 3 IR, 7E BT Be N AT
6 UK 4 2 AR Kt A2, e KX T T 10 my/s, ¥R
AR v Bt DA P 8 ek TR R, R BS I  H AR A
A TR B SE R . SWAN A5E = AR J01 A T8 5 (i € 5
2 5 PR AR SR R (R ) AR fb e S PR AF R 8 4 1)
— Bk, Gt i R WP AR S R BGAE] T 098,
H, BRI TR AR IR B, (AR R XU B 25
HHIUBTLTR R TR AR TR S AN O . itk FRATTIHEA
TR S IR e S AREALLYR R A 25 A, A T A SR
INo ZHUZZ AR IEE BART 1 m, X RV
LBV YR A U v — PRI T S PR s 2R, (EL7E KU B Bt
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Fig.3 Comparison of SWAN model simulation results (blue line) and buoy observation results (dotted line) of the significant wave height

at the buoy point
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B, = 22 E A E R 0.25 m, ¥ 5 AR(E N 0.36 m.
ML 3 T LU H, A (] 9 R S5 14 T 3 22 (]
H W& BEAFAE — 5 1 22 53], ARAIE Li 5500 XA 6] KU
K3 10 53 28, AR SCHR B KU U 19 /N K 40T 5 1) ] Bt
A R EAT T 0128 . SE N g 43 R s A
(0 m/ssU<5m/s), R (5 m/s<U<12 m/s) F1 58 X
(U>12 m/s), SR J X sk — Rl XUH A B0 T T 17 ) SWAN
BB AU 5 T b DU A5 1) A7 20D oo ) DG Ak B 7 2%
B 1 e KAE . Y E AN 5 AR (E (RMS) 247 135, 15
FIR LSRR 1 R,

HRPEAT 2 A 25 0T LUE Hh, TSI 78 MR A U 2% 14
T BN S I R v A G AR BCERTE 0.90 DL E . fETh
KGR, PIE Z A AH OC R R . i XU 2%
1 A e K 0 I 226 L e 25 Y5 18 70 O 22 340 5 AR (E o
255 1K 3, Z KGR A AL T AP RO i #R , L
T v XA I ) B SEE 55 S o XA YR ) S SEE R SR 12 g
ZEHRAYIRE . FESR NS, i 22 P08 5 2 AR
WEARR T r KU 0, 2% I 38 P s VIR vy P O 0 A 2 (] o
EUINAE B KN G, IR L2353 0 AR T 32 AH L
TR T . AR e U, B (AL i 25 21
TESIFPRSEAT XS T 2 f5 AT AT AR 2, 400 235 B2 ml

fitn.
32 BMEMESTE OB TR SRR
Xt &R 547

W Hh 8 R AR PO (ECMWE) H 0 A £ 40 78

Fz1 AERNFHEGT SWAN BEENERS
FRR MR LR
Table 1 Comparison of SWAN numerical simulation results

and buoy observation results under different wind field

conditions
. THE /m
mogn R e
wH/(mes ) Bokfi I RMS
EE 0<U<S5 0.90 0.60 0.15 0.18
HxL 5<U<12 0.93 1.29 034 046
G U>12 0.90 1.20 028 042

RGN T LR Y, it R IR AT R
Vo B 7 AR T R A ST B 0 B AR E A 2, X LR
1785 3% %4 4 7 B9 ERA-Interim %% 5 SWAN %4 {8
BANZE AT XS L, T LB Rt . FR AT e Se LA
PR R Z2% SN E EAT R L . AR TR A B
4 /1> ERA-Interim 34 I A% £ B A AR 1K B, %5 18
B KGN KR I 0 52 i, A1 6 426 7K TR R o it e
FEAT B T 1A AT L5 00 ) AR (23.750°N, 118.250°E)
ERA-Interim 54§ 1 7% b5 B0 P8 £ 17 HL X, % & %] ERA-
Interim 408 11 6 h B 8] 43 55, FR AT S X V7 A T e aE
T T EA . —F X g Ry K R R AE K 4
Hh TRVARE &5 T e 17 B 280 4 7T 18T 10 m A XU

% 4 f2 7~ ERA-Interim 7R /&5 A7 bR R &5 A AL 1Y
Bk I (NN N =R S Y YNV N EE S
TR, E MM RBGAE T 0.94, B R4
HEARAL, ERA-Interim YR = [ 26 B0 MOGH, AN BEAAR X
Yt/ N A ARG [l s R AT R R B, PR R = B A
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Fig. 4 Comparison of ERA-Interim reanalysis data (blue line) and buoy data (black line) of the significant wave height at the buoy point

Ak 1 R B2 A A R B 22 3, DL 2013 4F 3 H 2 H R bR IR
TS B R B 220 L BBOR U, VPRPRTR A S T 4.48 m,
1M ERA-Interim ¥F W iR &5 H A 249 m, ~H % T
1.99 m, A%} ERA-Interim {ER1E, —FHZ 255580 1 79.9%.
TEFRIR 5 5 ERA-Interim R (= {H 22 [A] B9 Z(E AR K] 4 h
FHER AN SR Y, R B e 2, 2 EEER
T ERA-Interim B/ #8504l A & . A1 g8 i H it 5575 2
M EIE N 0.67 m [A]IF, 8] 37 bR TR i B B4 N
1.29 m, B -3 3k 336, ERA-Interim 1R &5 H V745 R &
Y 48%. Hi Pl 1, B 4R ERA-Interim %5 ¥ GE % /2
TR 7 i R] ) A2 Tk A, (R LB B 52 B fIG A
1t 50%.

IF b5 BT 7E (9 ERA-Interim B4 28 45 B M 4% A
4TI, FRATT b SCk T = — AN KR IR AR SR
PRI, X AEAE S — B S8 22 . Mok, 3
IR 77 AR 1R 5 5 HoAth 3 4 5 ) ERA-Interim 7R /=5
177 Hex, = 8 A R0 228 10 e R . A A
RMS 5 551 T3 2 v, [RIEF 8 T BrAT 4 4 a5 1
AR KRB o X BSOS R B, R A Y 3 Rl
B Y6 2 /K R B IR ik /N, (HOR [ S Ak 2
Ji) 5 22 0 A K o 7E K TR B R Y R AL (23.625°N,
118.250°E) A Rk 1= 25 (H e KAE WA 2.01 m, ¥ {H
iKF T 0.63 m, W&, i ERA-Interim %408 (1 H
R m WA PEAR IR B Y 51%, X F— KW, ERA-
Interim £ 4 A9 AT 250TR =5 L SEBRAEAR A 29 50%.

TEBR B R i R KU Y AR f T AR 1k, Sy
0 B R s R T XA B A A R v A = T
FEFEZE ST, ML, FE 344 T 7 bR . SWAN 5K
1 ERA-Interim P43 477 B0 40 143 8500 = Y 3908 ek
{H DL S5 WGE Z [ AH G R B, R 3 ] LA

#2 Firm5EE 41 ERA-Interim #3E 2 B UK & X LE
Table2 Comparison of the significant wave height between the

buoy point and the surrounding 4 ERA-Interim data points

g S5 R AR 2 /m
LY KEm KA HE RMS
23.750°N, 118.125°E 32.42 2.13 072 095
23.625°N, 118.125°E 35.41 2.10 0.68  0.90
23.625°N, 118.250°E 42.90 2.01 0.63  0.83
23.750°N, 118.250°E 39.54 2.04 0.67  0.88

®3 FENR3MAERBIAMABYEKSAHE. RRXEULR
5 CCMP REHH X R BHIXTEE
Table 3 Comparison of the significant wave height monthly
averaged values, maximum values and correlation coefficients

with the CCMP wind speed obtained by three methods

pER N SWANE ERA-Interim
¥fii/m 1.55 1.30 0.88
IRRAH/m 4.87 3.98 2.63
AHHREL 0.92 0.94 0.91

TEhR 5 SWAN 5 A5 21 1Y A 2400 5 14 (8 R S5 R (AR
228K, ERA-Interim fiLfifi iff 50%, {H 5 CCMP JXli# =
8] (R AH 6 R B4 = F 0.90 HAZE AR K, B 3 Fhor 015
B A 800 5 K 2 TA] i AR AR A AR — B
WHEMEBREE T AR X E& M4 T ERA-Inter-
im A OISR . PR, FRATTHE— 20 A T AN [
K7 444 ERA-Interim £5040 09 A 200 =5 5 IF AR IR =
M) 25180, 45 19 T3 40 WAMHCREE, 78 XU
WEEAETS, PRI 2 [B) By AH DG HE AR R i 1 0.80, 3
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B T 16 454 ERA-Interim 4 4 i 8] 28 16 90 5
TR bR S 25 S A AP i) — B0k o 7655 KA R i (E
k1 0.56, F BT ZE AR BT [A] (9 AR fb B b A7 7R
KA . I F ZERF, e KA IR 58 KA A
T, 2 22 08 00 2400 U)o XU 174 348 o T &l 2 3
R TR, BHEIRF] T 0.99 m, 7258 XA T, W
KF] T 1.25 m. XS EE K W] ERA-Interim T 4% ) /R
e 55 S R AT 2 ), U R, 25 i R
XF AR 1R 4, 1 B B AE T KURTSR XU &L, ERA-
Interim 5 /FARTR & B Z{EIIE 94 0.99 m 1 1.25 m,
A SWAN B 45 2 5 77 R IR =5 25 (E 4 (A 19 0.34 m il
028 m K1 0.65m £10.97 m.

F 4 FERIGZEMHE TIZFREIES ERA-Interim ${ 17
BREEELE
Table 4 Comparison of significant wave height between buoy

data and ERA-Interim data under different wind conditions

T 2(H/m
agen | PRV ez
Bl s ) KM M RMs
EEp 0<U<5 0.56 0.81 0.19 027
XL S5<U=<12 0.85 1.83 0.99 1.06
g XL U>12 0.88 2.00 1.25 1.35

4 V5% ERA-Interim 2(4E 5 SWAN
L A RO = % e i

SO 7 b 0 B TR %) A 0000 e AR A R AT T %
43T, BT ERA-Interim A4 500k 2 2 W Z AL T
SWAN #5455, 5 R IAR T Am S 45 2R, [+]
BF, SWAN 2L 45 2R 15 0 bs S0 245 2R 75 & 1R
o HTRTE G TS IR X 8 ERA-Interim B0HE 1978 54
P Ja i o0, AR H 5 SWAN #5221 5 40 45
HEATXELE o AR A i BRI KU i 28 A, FRATTHE — 1
ARAL—7E g KR A P bR T R R . XUk, LR A
W& 4 A B 20 347 53 A, 43 00 S B3 AR R T
(2013 4E 3 J] 13 H 1215 00 43 ), % i 0 X3 K /N Ky
1.24 m/s; T2(2013 4E 3 A 13 H 18 i} 00 43), % i %1 XL
KN 13.28 m/s; T3(2013 4E 3 H 14 H 06 1} 00 43),
2 20 AU 3k B e K AE, K/l 15.46 m/s; T4(2013
4£3 H 15 H 06 B 00 43), 1B Z000 XGE T R 9.68 mi/s.

R T A LA 5 R L B SWAN BT R 1)
ARG R, B S5 45 T 6 T i I DX I P 38 B A 4 4> i
T¥1) 15 A 300k 5 55 ERA-Interim B3R A7 R4 % e B 4T 1
gE R Hob 22 5] & SWAN AR L 45 R, £ 51

ERA-Interim Z0H5 iTR =5 o A\ B 2R BIR T — R KUk
IEREFE b, B V8 T e v VR S B 95 1) LA I 20 9 28
(B 3 AR o T RUR AR AL 5 ) GRS 1Y, S AT TR
2 AR AC 7 1) [ 74 g 220 08 e K . AR E 7, Vgl rh
L B0 T P T VR e e, ) A 3 B T R AR . SWAN A
IR = B 5 7 T ERA-Interim [ VR &, e KSR (H 26 A1
Z1mUl b, 7EY F, SWAN £ 45 58 W 76 DU
23.5°N, 119.5°E 2y Hrs () — A~ /N [ P, 0 3k 2 382 W
A1) 1 1 X, JC TR IR BR = #2392 0 m, {H ERA-Interim %X
P45 RN BR T HERE B 1Y . I3 A, SWAN Bl 25 21
R AE T3 F1 T4 B %1, 23.0°N, 118.0°F J& [l 19 ¥ff IR 7
e A S AR T FORH AR 5 B DX B YR R, X R4 XA
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Comparative analysis of SWAN model and ERA-Interim data on
significant wave height in the Taiwan Strait

Wang Kui', Yue Xianchang', Wu Xiongbin', Zhou Heng', Teng Chenkemin '

(1. School of Electronic Information, Wuhan University, Wuhan 430072, China)

Abstract: The significant wave height (SWH) is a key parameter for describing the ocean waves. In this paper, the
SWH in the Taiwan Strait provided by the ERA-Interim reanalysis data from the European Centre for Medium-
Range Weather Forecasts (ECMWF) in March 2013 is compared with the buoy observations and the simulation res-
ults of the SWAN (Simulating Waves Nearshore) model. The results showed that the correlation coefficient of
SWH between the buoy data and the ERA-Interim as well as the SWAN results is 0.94 and 0.98, respectively. The
average SWH of the ERA-Interim data is about 51% of the buoy data and 70% of the SWAN results. The monthly
averaged values of the spatial anomaly correlation coefficient (ACC) of the SWH between the ERA-Interim data
and the SWAN results is 0.51. The ACC was minimal when the wind started, it boosted rapidly with increasing of
the wind speed and reached the maximum before the wind speed reached the peak. Then the ACC turned to de-
crease at the peak wind speed. Integrated analysis imply that the ERA-Interim data can reflect the spatial distribu-
tion and the temporal variations trend of the SWH over the Taiwan Strait during this period, but it’s evidently smal-
ler than the SWAN model data.
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