H 41 Hi5H peg
20244F10 /1

MARINE FORECASTS

U

Vol.41,No.5
Oct.2024

DOI:10.11737/j.issn.1003-0239.2024.05.003

B B0 A XURE AN TG

AR,

(LFRERFABERFEEAF THAEET H LD E, b 100084;2. 7% 48 K A F| A B B 5 F A L% £, L% 100084;3. i 4

KFEAKF| AR THAEZ, b 100084)

B O AAFEREHERAN T EHR T ERSHLEEM e NREKE, ETHEHERRL
i AR R By 1959—2021 F N A A e I R SRR, AR ARG 5N F REA L F
NEELNEERGE A ERT RN, 6 E RERBARENE R, FRELERS
2016 F & R“F= A1 3 740 2022 5F & WB &7 M B R & ob 8y M R HEAT T btk R IR T AR AL A
R R ASUEPFEINT 6827 # i e 2 b oy FUR, R TR R G4 H T w8 H 18
R T I v R (AT, IR X R S R R e R B R L R R R R AT IR A
KRR : B E;E ;& KUK SWANM AL (8 H L

hESE S P731.22 XEFRIDAD:A

0 3

TP 5 00 T R AL TR VRS TR B 5 5 il
X, R EE LT AL, 8Ok 8 Z2 1 b TR
SRR, O ) TR A IS M e . (FUE %
MR RGN K, LG &0 S RIR B i
iy b TR EEEOK A2 —, X i w5
T R B KR ST T 0 b8 FEH FLA
TR SR vk BE AR R 4 78 00 £
L TFB U E N EIR R EE RN EE T
e ARG B R AR T 000 G B 23 0 A AN 8 g ) A8
AMAROUCHE 4§ 5t F i 1l Il & 48 15 4 #r
(Climate Forecast System Reanalysis, CFSR) X317 %
N7 T b r U D O S8 R R S R R,
— L AFEPE IR 5 XA 53 428 R IR R T TR AR
1 (Simulating Waves Nearshore, SWAN ) i1 % #F 3¢
T ARG RG] R G IR B & 75 TR 38
BF 28 A3 A REAE o BE X R S VB B KR, T
WF 55 T W e 5 S KT L IX A B RIR RRAE ;5 A 8t T

|

KB 2023-12-22,

X E YRS :1003-0239(2024)05-0026-08

SEWPRTT T AU L S AV e 5 TR £ KGR 35
o I LA KPR T 160 35 B 0 A AR o AP AR 2
FEN BB B XA ] 5 KU BL T 5 KUK 9 35 5 AR
A TFIE T )iz PR

AR ST EE T 1959—2021 4F 1 J s B A e it
ek, 38 2 B P B Y 5 R e R 5 SR g s
RGR B P SRR T 7 GE T i KR 4 S m T
TR B R S TR B0 A AR A S
A RUAR 55 Tt re i S0 A i b T AR R AT

1 BrR T EmEREE
L1 HESHESIEST

[ R4 R el SR R AR T 1949 45
PIRVEIE A7 (IR IE AL, 2522 180° LAY , 5 R )
T SNEEE 6 h AL B ISR A o A R AR L
Ptk o B ATE T R e L& g s
T IR T O R R R P-4 XUk 4 S 559

ARSCEETLL A s , 554 s R 5 700 km

ESTE : KR SKRKHE TFEE R TS50 % [ F5 H (2022-KY-05) ; 7K KRR T B A /IR B (ZS-KJSD-20230005) ;

TR [ FERMI % 31(20233080025) .

PEEEIA : Akdir (1999-), 95 W LAEE:, FE G TR, E-mail: yzh22@mails.tsinghua.edu.cn
SRISEE : FNER(1981-) L B WL, FENFHFES) )45 . E-mail: nxj@tsinghua.edu.cn



51 W 55 < 1 1 15 13 5 15 TR ALL A PEA 27

LY RS 7 L DA 1959—2021 4F 57 % HY 682 7
Ff, FEX RS SR R R R RS20 (] S22 R
Giito B lajifgpg S s s SO0 fr KRG i XL
ST, e BE b [ ARG R BT SE 0 A i XL
TEERIR TR F 184555 . & 1b F B I < iE
A BT B 2 A 0k E 240 h DA . s B
SR B) B A B BT AUIE A 1986 A 5 5 K FH LT,
TEAUDBES HEN T 22 K5 2B e 2 B A

1.2 WRF=*

A SR TS AR IR B A SWAN 17 353
SWAN Sz DL A FH o 51 18 R JE Al () AR - S B
FHT 3 o v R R IR TR A RN AE AR 7 i 542
A AU AR AT P IR AR I B A B Ty vk
R AR ks B HL, B AR S A BORE JE FNAK
00 P )y AR

ON L ac,N dc,N S,

E+ V;'[(c,g +u)N]|+ Py + 0 = . (1)
K N EIRVE I 5 ¢, R IR 5 u KON
BB 5 ¢, Fl e, F 78 P IR AR FH 5 7515 25 8] v 2 Fl
] b B ARG R s t SRR [R] 5 o AR 4k 2 (R )
(o, 0)F7RTE 2 8] v A A3 A 1) 5 S IR, 410557
U RE RER A ARG AR ELAE i IR R
AHEAE R, DA K VB 482 R VR A e B g

I LA 43R 50 B i (ECMWE Reanaly-
sis v5, ERAS) 4 10 m XU Sy B filt o 32 i 2 A 45
T 19404 B A58 , RAE R A 0] 73 P

0
4 56 7 8 9101112131415 16 1718
sl AL A
a. ik KGR Y R 4

490.25° B[] A BE A /NG LA S s R R &
R[5 3 9 3 0 e o P R B 2 R TR
IEE S GU  pEgE RN, o FR R R B, 5 XU
[1] ERAS 114 5 K R I8 IR T 52 B e R XM £
X3 BT R AR T F XUt i Hp i R R 14 i) A8
2B P g H ik . — 2K ERAS XU IR L
R B, B 3% )7 1E ERAS B8 48 R i & XU rp
O 5 B AR AR SR AR 1 15 AU 0 AH 22 B0 R B A5 R
2 5 75— PR AE B R RE 2 428 B ST ASE AR XL 3 B
P, 78 445 KB A2 S o BT K B , Il o
T LU 0~ 1 R ECSE I N, A SO fl A
Tl 7 32 A X371 , %5 Sigmoid eRBUVE 1 5 ek Bk
A BT X7 Fl ERAS Bi4E . BRI L QI A5
S EA IR R Sl 225 B0 A A0 XU A A
FE7 B RO . B X 51 ERAS B4 BT KU 5L
a1 3 =0h
V=a(r) Vi +[1 = a(r)]V, . (2)
1o PR B o r ) 1% Sigmoid B pR 8, HopR gk
KA
4394 4
al(r)= 1/{1 + exp{ IR
T Ry TR KRB 242 5 1 R A A i — i
OO IBEES . 2 r = Ry B, 2=0.1, A fi AR TR XU
FE5, B RER 90%; 24 r = 4R, B, a=0.9, Ik B}
H ERAS XUz 5, o5 S X 9 90%
A3 Y 54 8l 10° ~24° N H1 105° ~120°E.,
EABERHERERBEMKIIEHRR

(3)

(r- 2.5RMW)}

MW

18.9%

% 100 200 300 400 500
FEEER A)/h
b. FFEEIR (6] 53 Afi

B B e = gt

Fig.1 Statistics on tropical cyclones



28

LIRS S VT

41%

(National Oceanic and Atmospheric Administration,
NOAA) i) 4= BR 151 73 B 2 g 7 2k £ 4% (Global Self-
consistent, Hierarchical, High-resolution Geography
Database, GSHHG) . 7K I b JE 40 >R FH 42 BR Vg 7
i 7K % %7 3% (General Bathy -metric Chart of the
Oceans, GEBCO) 4% & Byt M v ke 11 1AF B &% 7 /52 1Y
H, U PR AS SCHE T 5 v £l FH A 254 £k 1)
&, T R ORI OB B R Byl 22, PRI XS 2R Vb
15— % B 1 R RSB LA Bk 2% 5 (PG VD H 5 e
VDR 5 1 RS S T R BRI A IS dRe /N RO 20
500 m,

1.3 HEEMHEWIE

DL 2016 4F 21 5 50 & KU BE AT 55 7 F1 2022 4 3

T R O B IR A R . R BE A
R PO RAR SR S 930 hPa, it KX Ay 55 mis,
TFE A T T T AR BRI OB Rl i 2 — R e
A DAE S 2 5l g R 5 1 — S SO & XU UL £ s
B A 7R (111.64°E, 20.73°N) . & XU E A L
I AR A 965 hPa, fie KR Sy 35 m/s, HoEk ki 4z
BRI ARAE AT, G IR 5 5 0 R R
100 kmo UL ECHE Ok TR T B R A2 B O 0 R
(Zhe Lang) % ¥l (115.6°E, 22.7°N) [ 2N JF % K},
g3 AR LM RBGEEA XY, R AT 1.2 1 h
F14) 2ok 90 5 T A XU A7 IR B i YR TR kv ) B A
T UL 2, 25 5 22 B il XU IS 401 235 S A 55 00 0
AW & R4, AT R G 200 5 A
B, IR2E L 1,

- — AR
- - - REGETHR
o AWREE

H,/m

[ SV 4 Lh o =l
T T i

10/12/2016  10/13/2016

10/17/2016 10/18/2016

10/14/2016  10/15/2016  10/16/2016 10/19/2016
HIWCH/H/4E)
a. 201621 “EEFIF T SRR
3.0 |- =
2.5
g 20
T sl — WA
i - - - REGEEM A 3
1.0 == o AL
L& @& . -
0,5 L | | | N |
06/29/2022 06/30/2022 07/01/2022 07/02/2022 07/03/2022

(A /B /)
b. 202203 “ME" &RIRTRE

K2 & RIRBE & SRE
Fig.2 Validation of significant wave height during typhoons
F1 RESW

Tab.1 Error analysis

ELEA ik HRIER2Z/m IR AR 22 /m PR NF IR 2 m RN R 2%
201621545 ¢S 0.48 -1.15 -0.297 -123
S 1.26 -1.06 -0.154 -8.7
202203 5 KR E” EN ¢S 0.50 -0.23 0.151 10.3
Pk 0.51 -0.27 0.125 9.7




51 W 55 < 1 1 15 13 5 15 TR ALL A PEA 29

A RS E AL 7 i S BT R 22 (LR )R]
LIE AR E IR ZE R A A TR (A% E R
B WU BRI E (XL, 2R B0 T RE T SR K
A% o T 5 L B A AN — B0 S5 IR A 0 Y R A
DRTHIRRR, DR MR FH e R o T R A T E A

2 Ji 6 FURARAE & 8 St it
21 itk
LIRS 4T T TS HE A i £ IR

16k — _
--=T95% i XM
--- L95%FfE X ]

i /m
(-]

0
1960 1970 1980 1990 2000 2010 2020
GEh)

BRI — e i Hh BLTE G
THEs M HA T, DR MR A A P A R v 1) Jpe KA 30
P VR R Y M AR AR (B (WL 3a) o NI R LI
S T AR T JT 7 SR A R KU o & AR A 199148, 24
4 15.38 m, V- IAENAE I = 8.93 mo SR FHAN [AIAEE
RO AT RO AR A = A TR (DL 3b) , E A
4530 Pearson- L 78l £& 1 #0045 R0 5 0 3 i
e, DR B B 30t 15 oK FH Pearson- I #6043 A5 R4 7
e

¥ (GBIT 42176—2022 i IR 25 ) A Jy i 75 43

by —&— Pearson- [l 4+ 7fi
60 : ==g== Weibull 4y {fi 0.3
=== A
- - RS A
] == M EIEE T
) 40} cermrmnaens Riciang < 0.2 o
& &
N 3
#
20 4 dou
0 ! 1% S |
012345678 910111213141516

3R /m

B3 5 i AR AT e K i (o) AR AEL A1 (b)

Fig.3 Annual maximum wave height (a) and extreme value distribution (b) in the eastern sea area of Wanning City
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Simulation and assessment of historical storm waves around Hainan Island

YANG Zhiheng"**, NIU Xiaojing"**"

(1. State Key Laboratory of Hydroscience and Engineering, Tsinghua University, Beijing 100084, China; 2. Key Laboratory of Hydrosphere Sciences of the
Ministry of Water Resources, Tsinghua University, Betjing 100084, China; 3. Department of Hydraulic Engineering, Tsinghua University, Betjing 100084,
China)

Abstract: This study conducts a series of numerical simulations to reconstruct storm waves around Hainan
Island during historical typhoon scenarios happened in the South China Sea. Based on the best path dataset of
typhoons from 1959 to 2021 provided by the Tropical Cyclone Data Center of the China Meteorological
Administration, an empirical wind mode combined with the reanalysis wind field data obtained from European
Centre for Medium-Range Weather Forecasts (ECMWF) has been used to drive the third-generation wave model
SWAN, which is used to simulate the wave process during each typhoon event. The numerical results are
compared with the observed data during the Typhoon "Sarika" in 2016 and Typhoon "Chaba" in 2022, proving the
good accuracy of the model. Totally 682 typhoon events have been simulated. Based on the simulation results, the
spatial distribution of wave characteristics around Hainan Island has been provided. Furthermore, the wave
height , wave direction and wave period along the coast of Hainan Island have been preliminary evaluated.

Key words: Hainan Island; South China Sea; storm wave; SWAN; numerical reproduction



