PERIODICAL OF OCEAN UNIVERSITY OF CHINA

Fook FI1LE
2020411 A

oM K7 3K 3 T 1Y R ViR TR AR T e 22

THRW, BREVS, REE, dnn'. gEE
L oA TR R Pl 2661005 2. AL A6 T R 90
Wi 8 266100, 5. W RBRABRH TR I, L5 100070

 E. ASCRABERESZBAR 3 MESHTRZIREh WAVEWATCH I #AE 3 T R R B IRE0E , T4
Bk TR R B I e R AN VR AT S B X AN R 0 R T S SR EAT TR LA AT, A MR BT 3 RN IR Y 1R 25 AR
FHZEBI N Horf ERA-40 U7 R/ . CFSR RS 38 SR LR AR 72, NCDC R SRR IR AR . 1830k
JLL NCDC 7 5 R IR 23 A 1 IR IR A B D 22 e s R T &5 B 1) (4 P I B 3 70 BT 7 B AR Al R
T R » TRTEZ IRGR2 i B S8 ) R 0 R A ek, P 0 A R 2 s A e Y R0 2V B S Y T2 e BT B A L iR 2
SIFARE R 2 R R AR R AR SRR 52 BRI TR & B R S AR A A B R — 2.
XA FHoNTRE; WAVEWATCH 1L SRR 47s 5 i BOREY

hEZESHES: R965.1 MRS A XEHS: 1672-5174(2020)11-096-09

DOI: 10.16441/j.cnki.hdxb.20180176

SIS B, BNE, ZiZiR, & o530 F e R RER L] o EEE R EE A AR
2020,50(11):96-104.

WANG Lv-Qing, LIANG Bing-Chen, XIA Yun-Qiang, et al. Simulation error of wave models forced by reanalysis wind da-

50(11):096~104
Nov., 2020

ta in the South China Sea[ J]. Periodical of Ocean University of China, 2020, 50(11); 96-104.

P BT R 1) 2 T % 28 ¥ RS R B U A T
G ARV SN B R TSR T A X MR B
BRBC ARG S 2 AR M IR TR AR TST .

W N R BT RS S ST 4 10 TR 5 (A 2 i
177 KA BRI TRy T X708 Al
REBILHRIAS B A D 28 5808 A S =2 8] 2> A7 7
—ER IR, £ T WAVEWATCH I #A CF 3
P WW3) S5 R A IF I S B B B TR TR ZETE A R 35k
MEAARFRMRES, B2l —E s, 7
EAWITH S B3 BT K7 KBl A R TR
ANRZE IR Z

ARSCR T E B B2/ 3 S8 K7
v AU TR A 2 SR 0 9 A T A 90 R B R 2 R
PEAT BT » 2 3 B A R 58 X 45 T BT S 20 BT A
Y= sh A SRS (.

1 PERERBE

L1 B KAE R
I PR _E— S GFFAUA B AL AN TR] B #20A XL

Br=mht, B B2 A O R AR TR O
(ECMWB) /) ERA-40 ¥ R EERFFERE R
) CFSR #t# (NOAA/NCEP)I 1 T &2 il & %k ¥4
(NOAA/NCDCO)IH |

10 Bk 3 AT R W AR &
I RIREFE YA 6 h, SRR BEZ0 hy 0. 2572845 .
SelRn B B BT K7 RE A 2 4 b J5 B 0. 1~
0. 99 43R B2 ] 1) I8 e 0080 » e 5 Vi 3 08 o 1) o1
g R K [EAE R ] % A )RS R R R
IR A 2 L 7E R P KB U R A A TR, ek 12]
A CESR R A% ERA X7 538 G O (8 K IR 43
Bro

CFSR T4 81 X3 LA SR AR U 540 o B i
B B R e R EUR B . M IR AT
o 0 KA A R 2 T SR A F T P BUE B K
fE RGBT, NCDC BAR& BIR 22458 FI FH A [F
BRI [FIAAR 2 A B - DS SO AT LR BE
NCDC R 5di 7 h BE 8 B3 Je i KA PR A

EETH . HR ARSI H (51739010.51679223); INRY B AREE LT 5 JQ201506) % BY
Supported by the National Natural Science Foundation of China (51739010,51679223) ; the Natural Science Foundation of Shandong

Province, China (JQ201506)
Wik H #7:2018-03-26; 1517 H £ :2018-09-05

TEZ A FW1978) .58, BR TR, E-mail: picsoho@163,com

s+ WIRIER : bingchen@ouc. edu. cn


mailto:picsoho@163.com

11 4 FLRU 5 ARSI R RO R IR 2 97

a

Tablel Briefinformationofthereanalysis
windproductswidelyusedintheresearch

[P\ 7R i CFSR ERA-40 NCDC

] AR R 1979—2010  1979—2015  1981—2008
stifltg,  NOAA/NCEP Loy NOAA/NCDC
ZE [RE % - 0831 - 0825 - 0825 -

Note: Wind products *Time available  Agency —Grid

18 WAVEWATCH |l fERLE

BRI REMERR T TR AR S
TRAFFT , WWBEy H g AR A RS T AR
FE TR AR REME TR B AE SINOAAMIL S
1 b@ﬁ;&?é?ﬂj‘%i%%ﬁﬂ%éﬁ%%ﬁé%ﬁmigzﬁéi
P& 4 FEFR EWW3H 2 H TR ISR SR 7
HOSEMESE—E0ATT 2 416\

ARSTR FHWW BRI 2 7 i [ R B 2 MRHEOR VR
[ERECFAEAY R R AR F Tolmaniy 42 B AFERL
4475, H'Tolman ChalikovifE 4] & & & FHET-
OPO2H L EHRIE N AAEE MM 7 FEfEAT S5
[ PERSY ) R KRk R R SRS R IRE
P, BERE 1 B /KRB 20K, AR AL it FR 20
ORI 2N o FE S EREG R A R R R RAR AR o
B B BEAE R RO, MR ARG B T A E B AT
RAENG , WWBHEEDRES I A TS £ T EE
I3 BT BiE Ry s m, 22 29 AR SR FHWW3
BRI A SR
= SR RE R

THZER A FAR SR R EER] L2 S T S
PERAE BRI AR ZE S HT Iz

QF301~QF303 R A IRALIA IR IR FE v %
FRETAA BRI MOC BH1E - 31 F PR EE B K R 451 E
50~85 km 27 [a] Hf QF301 E QF302 % 200 km,
QF302FEQF303447130 km& Sil%HE hafEH s
e SRR (T Bofzia) SR (E] RIBF 91 hoREEET
[8]2/72009—20134F &) A fir B ULIE] 1

WA T2 E N ER AR RS, T2 s EdE
KBS 2] —ZO A\ A B, IR IE T AR P B R R A
R R A T2 S TR E Y SR fcHE 5920 » A
15T 25 F GlobWAVED H & ARy 4Bk T = i1
ERSEGE http: //globwave, ifremer. £~ {EJIG1E K
SIS ST AL AR 7y 1993—2016 4% &fjs
FTEr5E -2 » ASCHET 3VEERY T2 FER A
om0 BIE A AYXS NSFIT Pk Hrp
XS7 L a/ DR /AR, NSE S M DRE S, TP
AL T SRR E T

2 WwW3
Table2 WavemodelsetupofWWw3
HEARBRAR -
Sk
NameWofparameterW ZE N B Setup

0°N ~45°N, 100°E~130°E
S LA xi ) .
LB 10°X10"
AR/ N+ m 285

o - 25 5 W -

36Frequency . 25, direction .36
#800- 60090045

T RS

iR K-/

I o (B 3600
GLOBWAVEHHEERZES S

BESEI YT Trackinformationfrom GLOB-
WAVE
#800

PESE S AEEs /7 (FLX3 CTYPE = 1,

CDMAX'0.002 5)

MISC FLAGTR'4
SBT1 GAMMA'—0.038
&MISC FLAGTR'4, CICEOQ'
0.33, CICEN'0.67
&SDS2 PHIMIN'0.003
&SIN4 BETAMAX = 1. 52
ZOMAX'1.002
Note: Computing range and grid *Minimum water depth in model
Setup of directional spectrum —Time steps .Interval of normal model
output  Altimeter track 50utput intervals of altimeter synchronized
wave height  Other model setup

°N

24.0-fi

HMERSER B

22.0- °QF301
QF303 QF3°2

1&0—

16.0- XS

14.0-

12.0-

10.0- NS

8.0-

108.0 112.0 116.0

A HRrE K TR m SRR ICE
Fig81 LocationWofbuoyWandcoveringoceanWofaltimeterdata

120.0 °E



9% ERIESIPS SRS N 8 12

S HEHT XL

B 2% 57 B2 B FF 53 17 X2 9K S/ W W I RUAE
XS NSy T2 [FR R S E8HE L E 4% 77 M
B T 1 P T SR RO [ 25 R A A o3 (i SO L

L Dl F & E, ERA4AO XIS BRI AR S Lk
T T2 S T S2E ; CFSR KA IR N EAE N =55
EARE B4 BN AR R AR FHE A ST AR Y L 55
NCDC T2 & Xz RE S R AF NI HE AR A A2 (HES
T s/ IME R

AR Bt X R 225 i (R e F IR B R B 75 %
FESPR S AV R 2 AAE R T KR (2B B R A
CFSR X7 (HASR Ay a5 (B " TAZER LR R AR N
LBk FARE W I AR R YN C DC XU 3
AR A

AT STIRHKIENCDCRiE & Mz 5RO RET
Pt TWW IR AL IR 2 S A

E133.38°E112.37°E110.53°E113.5°E112.66°E109.64°
N17.85°N15.510N14.70N14.490N16.470N17.16°

8- i EAR-40 s

ST I
e

6

HHADate

E133.380E112.370E110.530E113.5°E112.660E109.64:
N17.85°N15.51°N14.7°N14.49°N16.47°N17.16°

imeter wave height
Model wave height

HHfDate

20204

1 TR S IR T SRR
SRR TP R T 2 P A o A M
1900 A TG S8R TSR 17350 T
B R B R T S RS
ot T B2 S R [ R R M T T
% M6 HAERLE IO X2 SN IR S
S5l o S T AT BT — SR P24 EIBEIATS
SRR AEAS | BT B 122 65 1 2° X2 S ) T
R SR AL 411 L QF30 LS A7 /0y 20X 2 Sk g
T SR S QF 30 LT AR B A e — B
TR AR BT 5 2 AU AR B 5
i BB REORIA I T RS — T
S SO IR T AR S o ACTISRFH 2
R HRE T =ANSIRI T2 S F R B SR 9
ST T bt 4

&E]6~8 ;% f1r QF301 £$010%01$H1$013 %
FRORE S R 2. 305 Bl PR SR T R 5 B4 oy vt
H-E QF302: QF303 ARSI 45 L 5 AL A2 ) 2

E114.830E113.120E110.860E114.7°E113.170E109.120
N14.15° N14.62° N15.66° N16.680 N14.29° N16.3°
1 1 1 1 1

8

NCDC

CFSR N
%EI el Altimeter wave height
= WW3JE E 1% Model wave height

B szVO &> Bob~%

HHHDate

P 2RISR XS TR R T 5 S WWB BRI 25 v L ] (2006)
Fig.2 Time series comparison of altimeter wave height and WW3 modeling results forced by different reanalysis wind data(2006)

E114.990E113.140E116.70E112.520E115.67°E115.54!
N12.35°N11.35°N&31° N9.46°N9.68°N11.87°N7.85°
=l mu.

1 F%ﬁi}l’%\ TETAltimeterwaveheig“it
4 — WW/%&%, i5/R, Model wave hei| it

&O &;/?A &O &® <>/

HHHDate

HHHDate

E114.990E112.660E115.550E114.680E115.33°E115.5(

E114.990E113.140E116.70E112.520E115.670E115.54°
N12.35°N11.35°N8.31° N9.46°N9.68°N11.87°N7.85°

6 NCDC
» $ g bV O
) 787 i S
HHHDate

Pl R EIFE ST MU B NSt TR B9 18 5 5 WS A5 S L] (2008)

Fig.3 Time series comparison of altimeter wave height and WW3 modeling results forced by different reanalysis wind data(2008)
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2.5 Quantiles comparison of altimeter wave height and WW3 modeling results forced by different reanalysis wind data(2006)
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FEREU Buoy data 2 TR D b2
i 7 RS WWS B amitgm e S
Buoy data Modeling results of WW3 Altimeter data results of WW3

H,/m T./s H,/m T./s H,/m H,/m
0.05 0.50 4,90 0.46 4.37 0.59 0.38
0.25 0.90 .80 0.87 0.26 1.04 0.83
0.5 1.40 6.50 1.35 6.13 1.46 1.28
0.75 2.00 7.20 2.04 6.97 2.04 1.93
0.9 2.40 7.80 2.61 7.55 2.99 2.70
0.99 3.20 9.30 3.40 8.55 3.67 3.82
0.999 4,70 10.60 4,19 9.95 0.11 5.63
0.999 9 6.90 11.90 6.44 10.52 5.42 5.76
B Heff Max 7.00 12.00 6.65 10,55 5.47 5.81

RS FHR QF303 R BB EEE IR RT3 (2010,2012,2013)
Table 5 Validation of modeling wave results for QF303 and it vicinity oceans (2010,2012,2013)
B Buoy data L 2 TR e by 2
i 7 RS WWS aitga o
Buoy data Modeling results of WW3 Altimeter data results of WW3

H,/m T./s H,/m T./s H,/m H,/m
0.05 0.50 4,80 0.46 4,18 0.59 0.43
0.25 0.90 5.70 0.89 5.14 0.99 0.86
0.5 1.30 6.40 1.36 6.08 1.42 1.30
0.75 1.80 7.10 1.95 6.94 2.01 1.93
0.9 2.30 7.70 2.44 7.57 2.58 2.67
0.99 3.20 9.40 3.77 8.96 3.79 4,13
0.999 5.50 10.90 6.50 11.04 5.25 5.68
0.999 9 7.82 13.14 8.15 12.58 5.76 5.95
Bl Max 8.90 13.70 8.25 12.69 5.82 5.99

5 AT IR IR AR 22 A

B 9 #yd T TP.XS #1 NS #E 78 1991—2008 4E
P B IR 5 SE A A 3 LB L R 6 45 T
AR A3 BB 45 5

CEE R, WW3 R AL R - b P T 451
W EOREFAE , HAE [ —~ NCDC 74387 X% 3K 5y
T B A RIS U R 2 R A ] AN

15 TP W3, B B A 0 vap B8 o S I 8 A 5 3
U A5 T W g A — SO AIG fE U TR B R A A A D TR A 43

ATE 2~5 m Z[A]. T2 PR R R B A g
1 IR PR AR TE A2 3587 A AP S R TR R L 38 v R
e R P R A R R P A

TE XS 8, WW3 R R G R (R0 = » iR T i
KT TP 3 {E i T 52 2 K7 0 18] K5 B2 CRE 4B X373 1
(6] (61 F % 6 T A FEo3 47 KU AIRA 5 IR e
BRI R R R B

15 NS W, 425522 R AL WG IR BR T8 HAR A
Hh s SRR XU S R R — e Bl P A SRR E
DX B R Tl I IRLRS B2 6 b P20 B7 A7 4



102 S ENES S SE S e e =154 20204
E O G TR S as R o BRI (1991—2008)
Fig.9 Quantiles comparison of altimeter wave height and equivalent modeling results (1991—2008)
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Simulation Error of Wave Models Forced by Reanalysis
Wind Data in the South China Sea
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Abstract: In this paper, WAVEWATCH III wave model, which is individually forced by ERA-40, CFSR
and NCDC reanalysis wind products, is used to obtain wave data in the South China Sea. Based on the
global satellite altimeter wave height data and Chinese coastal buoy wave data, the three sets of modeling
wave results induced by different wind products are compared and analyzed. It is revealed that the error
characteristics of the three reanalysis wind products are obviously different. The ERA-40 wind data under-
estimate wave height and the CFSR wind field is very suitable for simulating the wave climate in the com-
mon weather. The NCDC wind data is more capable to capture large wave height series. Generally, accord-
ing to the validation based on buoy data and altimeter wave data, both CFSR and NCDC reanalysis wind
products can make good simulation of the main wave series in the South China Sea, Referring to the hind-
casting wave data by NCDC wind, the error of WAVEWATCH III are investigated. It is found that in the
north of the South China Sea where typhoons occur frequently, wave model tend to underestimate large
wave heights, While in the south of the South China Sea, where the monsoon has a significant impact,
wave model is prone to overestimate waves. Although the wave height errors vary from the north to the
south, the WW3 wave model underestimate wave period in the whole South China Sea. According to the
error characteristics, different reanalysis wind products should be used to conduct different research. For
example, NCDC reanalysis wind is more suitable for definition of engineering wave standards and CFSR
reanalysis wind is more capable to investigate long-term wave climate, The tendency of errors provides
helpful clues for smart use of the hindcasting wave data. It is proved that all of the reanalysis wind prod-
ucts utilized in this paper is prone to underestimate extreme waves, especially those waves induced by in-
tense typhoons, which is mainly due to the 6-hour interval of the wind field. It should be very cautious to
use high quantiles of the hindcasting wave results. The simulation error trend of satellite altimeter wave
height in the oceans of 2° around a buoy is similar with that of the buoy wave height simulation. The sta-
tistical quantiles of buoy wave height data are generally equal with those of satellite altimeter data extrac-
ted by the “2 Degree Method”. Especially, for the low quantiles, similar statistical results can be deduced
from the data by “2 Degree Method” and the buoy data. In those oceans where there is not long-term buoy
data, the data set by “2 Degree Method” is a good alternative to buoy data for long-term wave climate re-
search.

Key words: reanalysis wind; WAVEWATCH III; analysis of simulating error; South China Sea; numer-

ical simulation of waves
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