MR FR' mE Ehe'? A’

ACFIVEE TY: - el ik 2 XU DX JAGAH 0 T 1 i 105 f 28 TR A AIE

WE

A A 1979—2016 4 ERA-Interim #
B 5 (SWH) e il AR 348, 547 T
- AL IR B ML R A A AL
LR E . -k 6P M 3 SWH 4
A Fo AR 3 Wik 55 A T &S VAR TR R AL A
PHE—, AT R A e A
H Ao ROk A 205 & i — A, M3 SWH &R
Wy By Mo 08 A 5% R ik 35 ) ; TR AR 5% SWH £
B A AL T 38 L By AR T
ARG R B iE RIR AR TR EIRA
FEWME R, ek SWH £ 2%
R ERIEH) ; RAE S A s SWH £ 1
WRABNE EL DL ANERERE
LR ARG R KA BA K AP R
# B i B 3% SWH 3BT 3% 69 EOF
SHTEERF A, M sH SWH 5 b ep &
F A B AR T AL S AR L ¥ ()
B Mk SWH % I A ® & E R
(FRAFER) B, B HEEEHER( KL
) A1), AR5 AR AR 33 TR
KA

d s AL VP B ARSE DR AR IR
T4k

HESES P31
MHEREREAD A

Wi HE 2018-04-09
HREVIRE b E R I PR AR R X AN G AR
A5 H (131551KYSB20160002)
EE BT
=, 5 A, B 5T 7 1) O I 4 A2 Ak
fuchen@ scsio.ac.cn
PRGEGES) B, B, B R,
WFFE )7 18] AT 32 3l /7 . yaoluo@ scsio.ac.cn

1 o E R B R ST T, )M, 510301
2 hERFBER, b5, 100049

T R PR 55 1) A8 A0 B A DG H2: 1 T K37 AN i VR Y 1 By AR
AR D) RS2 PR B W) PR 2 M SR R 2 — , 52 MR
N FAERE AR 3 TR 205 K g DAk % &5 )7 AR A &
B IRAE M e BB BRI B I R AMERERR L B R IR R R UR,
AR, AR RE P A B KBEIR 01, 25 NI ok B R R AE. g ¥ Al
B3 B ()i 2 IR i g 3, HL i g Sy L8 3 PAT ¥ 4, 2 T TR 52 T
BN, LLXORR B, KIR E 52 6 XL R R )bl JLEn R v
NI NI SR S E 2 N T A N e TR N U L R S TR E S W F SN i
SEMR I, e RS A 5 28 22 2 XU IX A AR UL T Rl 174 RS it A5 408 42 )
R = A AR R AR 22, 10 28 XU h T Bl 3 22 5 LA ), I FL B o g i 1
23 R ZE S AT AR A AU B BE V3 LT~ B2 I U5 1 M s T 11838 4
A7 YR 52 e el B ST YR 37 2 XU 7 YR M W] 52 ). i -G B R 9 T
R 2298 2 BB U AZ O X3k, th B i B B A L RETRE I
—. MAPE (SWH) BigREEENEEZ —, EREEERK
1/3 R e AR e T IR PP R R B R

XA AL 1 £ X IF 5T T AR C 27 R 7E /e i X 3k, 5295
AT R T SWAN 15 31 g ¥ 15 5k 1986—2005 4F 45 5 43 i 4 14 i TR
Yy P T R i VR BRI, N e TR SR IR RE R IR AT T
WFgE. M5 B 25 SR ] WAVEWATCH- T 35k YRR 2% o) B3 B 1 % 1 v 11 U
W 7 AR BR AR AL RRE 54T T 3HE. e 545 25 T QuikSCAT ¥
T X3 7 i, R T X3 7R IE T T EOF 43T FIBEHL sh 2553 #r, LA
AT T U A T X3 1 A AL BRI KR A2 A 45 L CCMP R 37 3R 2 965 R
182X R I A 7 rig VR L A TR S TR AT %A 0 Y sk M A A (24 1% ~
2% a”") ARkl B P S A (B 5 T A UL RE X6 452 21> Vethamony
AU P T v R BB OB S F S TN P 1986—1989 4F (i ik
fige 5 B AE T T HEA BTV A7 B v YR 00 B s ) 1T A AU v A
TN R PRASMI X455 (<3 m) . Sajiv 25" FETF 2008—2011 4F f) UL
BYRIESE T PR 2 5 7 2 Honnavar VY5 9 m 7K IR AL 14 35 R 455 1F A5
b, 78 B 222 W] 2 A 3500 = s iR 2 4.3 m, P38 S N
1. 7 m.Shanas fff“o] F FH ERA-Interim 1979—2012 4R [a] & BHESR T
ZRBAT A7 Honnavar ¥ 7 KU FIAE R0 &1 IO AF BRAE 4k, 38 H AE 115
R S PSS TF A3 (0. 012 em -+ a™t) T UL I B B AE e KA



RLRE , S5 I D2 - 1 2 X DX A I A i 3 A0 22 P RRATE

380 FU Chen,et al.Variations of extreme wave climate of tropical ocean and monsoon region in the north Indian Ocean-South China Sea.

B A KM BT (1.4 em - a™' ). Anoop
el ECMWF ERA-Interim 1979—2012 4F 34 a
RIS BT BERMIT S 1 A0 B JRE T 9 i e S LA
BRI BN B v R AR P B A R L D 1.5 ~
2.5 m, 1E 2 Z= 2= M) (6—9 ) A1 80 v 1 ~F- 14
(B 3~3.5 m, I HAE KR U BN EE Ve, 22X
18] AT R0 e A B A8 AL I O s T R U R
( post-monsoon ) , 11} Z= X B ( pre-monsoon ) 8 75 %4
W AR BRAS AT DS O B4 S A 46 R ERA-
40 5 10 m X7 90K 3 i R A E AL 2, 15 2 g -
ENREVE 1957—2002 AEMYIRIR ) , K BRI B0 5
e a] IXGH R 52 2 XU e S 32, EL B B E P R 70
Vg 38 1) 8 DX 2t Wb 2 M R AT ek e MG e B, R g
LN Y Y DX A D AR SRR T 1979 4R 1 —
2016 4= 12 A ERA-Interim [%) XU7E B4 X+ b EP & ¢
T R RIS W ity SWH AR Ak i #4547 5 R Hs 4 1k
GETE I, B IR IR BT A S R 2%

1 #HEFMFHGE

ERA-Interim' ™ 2 pi K < ) 4k 8 4t [l 43 B0 ¢
AHRN T LWL B Ak AR AT 0 9 1 DR  BT B A L
FHI—1C ERA-40 ¥ R b #5541 ERA-Interim 1 [
TR DU AEAE 53 3 Ay (4D-Var) [FALEAR I H 45
B AR EE 73 AT R R IR 22 A EFHOR , SEH
T AT R R AR T, BT 2L ERA-Interim 4347
B E T 0 ROR R AG AERVE R Y AT 7 X
ol B T 2R ) o> B p B 5 IR R
BRI [n) 1, AR Sk 0. 5° X 0. 5° 7K - 43 B R (1)
SWH , HCis} [8] 43 #E 46 6 h, B [A] 25 Ry 1979 4F 1
H—2016 412 7 i35 /A 40~ 130°E,6°S ~26°
N.AS S 315 SWH SR 95% 43 50 SWH 2271, HIVE
I TR] PP 81 R 5% IV S g i s SWH, 7R K
Hog | A5 i IRV U] Sy 5 o5 S 1180 DR 33 BB 1] 1 37 TiF 5%
YR R AR R B i KU, 7R Vs

2256 1F 32 43 fift ( Empirical Orthogonal Function,
EOF) X % #% & 2 il 43 43 ¥ ( Principal Component
Analysis,PCA) , fx 5. {1 Pearson B 20 40 50 4F
1R Lorenz 1277 85| A RSRRAAUR ), b5 4™
224 EOF J7 ik BP0 mU7E T8 RE XS 2341 AN KLU
I RE R AT N 25 03 M, 45 B 0 &Rk ] B (=5
RSS2 RIS ] 22 450 AH BB 3E, Herh 28 [l #8425 (EOF )
TE—EFEE b ] S R I 1 25 (8] S0 A 45 1, T[]
FHL(PC) D S AR ) 25 (RIS Fif A 1] (10 A e A A

24, EOF Jrikid BA I T W SIUH FE TR, 45 50 5 I
IR BRI AAS B A e BT LS A4
I, 1207 TG R i 2 R A LS.

2 HBROW

2.1 WiHEEEATLER

P L AT B SWH AES-R 2045 £ 84 3 4
RAG I, O T 925 LA AR P T st 925 0 98 3
S H P T AR 9 T A o SWHL AR S, 6
F4mLE, s AiEE W) m iR SWH iz
5 3.5 m, JE A A 1 VAL B R U sk B T 1
S A 3 SWH 4% 35 Rk 45 - 2 43 A5 T 25 16 i —
0, VLI 7 52 7 DR i TG VR TR K A B
S it SWH A5 9k 32 B 3% 1) ) o 4l s JXL o 42 o,
SRS BT 9 45 R e 2 Wb B RV K T VA T AR
PRARL 0% /53 04 53 A R AIE 5 0 i WG R AR — 2. 4] 2 38
TR A 4 AR A v SWH, 15 54 s SWH 4E -
PR K RS A AT I 3 SWH B A 3 K 91X
ST BT U I 3 R R A, A R AR B K L
RIS PE T, JFG v BT 37 1 6 It 398 0 i 98 It A o
SWH AEHE I3k 1 em/s. Anoop % $ 3] LUHAGHE e
{1 J5 AR SR SR 5 B A v L 7 1996 4F S5 BT 7 411 36
AL ERHH AU SR AT B R R X 5 5
I BT AR 2 A5 5, DR S S Y A i 1 4 T B 9 2
] 4 i LA 27RO 85 (A5 1 T g B 8
T AN T 28 XU 3 470 388 8 5 45 e [RD ek, 1993
1997 2010 4F3 e 0 [a] SWH -t {5 35384 3, PRI i
RO SWH 9 2.3 T ka4 m] i 5% X
SRR R 35 AR A K. A BT A1 A ) R 2 8 DX, B
FrARVY W s SWH s A 5 119 1 K i 34, 3% X 4R
SWH 322 5 B 20 =61, & 5 B 200 i 7E 4R R
PR b A R R R PR T PR I X B
it SWH 43 14 ¥ 30 1T i 15 2 1 FEL 220 00 094 4 1)
A e TR St SWHL S22 90 /IN A 2 3 B3 A3 75 o In 3L 125
L1y v 32 X Jk 0 [ 3 54 S e 5 B AU 90 B BB,
B SWH A X 7] 80~99°F 6~ 15°N #E17—
SEHTESE K% st SWH R 3 XUk 23 8] S 3, 3
A i XS A B T A S R B X A
v KU 5 SRR B, HLP A OC R EGA 0. 743,
ISt SWH T e e 3407 b i o XU A8 Ak 5 . A
[l 2 A& 3 AT B SWH 725 Ak #3737k T8
9 SWH 78l 3, H R B Ak 3 A5 TF St 58
SRR



D710 24 2 2F LR AFI2ERD) ,2018,10(3) :379-385

Journal of Nanjing University of Information Science and Technology ( Natural Science Edition) ,2018,10(3) :379-385

24°N gg
18° Ny 3.0

o 2.5
$I2N 50
b6°N 1.5
0° 1.0

0.5

72°F 108°E  126°F

90° E
s
a WA B H

S4°F

90°F
2354

b AR RGE V

72°F

P AT A e Hos RN S JRUGEE Vos 4F-~F- 35 23 A
Fig. 1
Hys(upper) and extremal wind speed Vys( bottom )

Distribution of annual mean extremal SWH

cm/a
240 10
18° NI 05
B 12° NRRH# 0
®
6N
o 05
S50 r 70k 90°E 108°E 1260k 0
7

K2 Wiy R s K e (em/a)
(R S5 (AN (SR IR 0 A1 0. 5)
Fig. 2 Trends of extremal SWH (cm/a) ,the blue and

yellow contours represent 0 and 0. 5, respectively

HITE] 4 W], AR XA B 3 SWH #9734
TE 1979—2016 4F R (A 34 g, #1455 0.003 9

2.70
2.65
2.60
2.55
2.50
2.45
2.40
2.35

30 L . . . . . . .
2 01980 1985 1990 1995 2000 2005 2010 2015

4G
o RIS,

SWH/m

24°N 10
1wN\ & 0.5
BN N 8
' 6N P 4 iy
! ) :i’k?' 05
6°S M. i i W] I
90°E  108°E  126°F

54°F  72°F

2P
K3 AR AR RIS ROBEH (em/a)
(R S5 (LR AN (SR AR 0 1 0. 5)
Fig. 3 Trends of annual mean SWH (cem/a) ,blue and

yellow contours represent 0 and 0. 5, respectively

(y=0.003 9x-5.249 2) HEFEL 11 4 (2006—
2016 4F) L TFREHH (y=-0.010 8x+24.317 9) ,F
PR TR 1.08 em. PR i JRUEE (1478 Ak B4 3450 LR
A KGR 7E 2000 A1 J5 52 R B 0 R R R g, ]
S SR SWH A8 Ak %) 3 N, 7850 16 I % T
Sl e oty SWH =5 ()42 1 R 28 Sy Jay AR i IRk
2.2 WHBANESEHEWL

FZW R ([ 5a,6a) , 6 EDEE R 9 37 40 X 55
55, KRG B BE AR R, X R E 2L HER
Th R 2 3 2 O EL7E 3% X I 28 1) UKL o) R 8 (Sl
JRC) 52 T . AU B B A oty SWH AN 455 , B K
SWH RN 2.5 m, H B7E BB I AR 3 AR 350 DL R AR
B R AR P A 3 3 B I 25 53, ARl AR EN T
IR s SWH A7 25 Mg LAYk a3, il i 5 g2
BRIMIR (AL 5%, IR e 2R 200 0], B 2 2k
e PG R, EL LA b 2 BR A9 AR 2 KU E R 1R 1%
i 5, DR R 2 BR 1) b 2 BR A% 38 A4 TR TR T REAE Ik
Z AR TR T 7 32 S L T AR R TR R R AR

9.9
9.8F
9.7F

£ 9.6f

=
9.5
9.4

9-3 1 1 1 1 1 1 1 1
1980 1985 1990 1995 2000 2005 2010 2015

DY
b I KGRV

P4 WP XIS S 125 Hos AR S KR Vs 725 P 35
(FREOEZN 1987—2016 445 20 (0 2y 2006—2016 428 {k a3 )
Fig. 4 Trends of the mean extremal wave height Hys and extremal wind speed Vo in the study area

(Black line is the linear trend during 1987-2016,and red line is the linear trend during 2006-2016)



RLRE , S5 I D2 - 1 2 X DX A I A i 3 A0 22 P RRATE

382 FU Chen, et al.Variations of extreme wave climate of tropical ocean and monsoon region in the north Indian Ocean-South China Sea.

24°N
18° N [

B 120N Rz
£ on
00

ST E 2E 9rE 108k
7P
a i Ze
24° N
18° N
B0 N s
£ o
00
6°S
54°E  72°FE 90°E  108°E
7
o FkZ

126° E

126°E

54 72°E 90°F
23503
b.H 7

108° E 126°E

SE  72°E 90°E
S

A&7

108°E

126°E

BS  AFNHImRA R R Hos 4 V35504

Fig. 5 Distribution of mean extremal SWH H,,

240N
18Ny
B 120 N P
& en
OO

&S

54° K 72°E 90° E 108° E 126°
235
aHFE
24°N
18N g
129N [
& 6N
o
6°S

S4°E  72°E 90°E
E2E S

ek

108° E 126°

E 72°E 90°E
2l 4

b. &7

108°E 126° E

S4°E  72°E 90°E
E2E S

A&7

K6 Ak Vs 4T3 70 i

Fig. 6  Distribution of extremal wind speed Vs

ey SWH H[ BB 54 FER D H AWM KRG AEZIX
BB R I XA 26 1 A B i AR AL T AR L K
(RZ IR, R T A A 2 SWH IR K.
3ATNAL, RSB R, 4 A&
TR I 1] 2 R, 6.7 .8 H ik ERm " H % (K
5b,6b) 587 (& 5¢,6¢) WM SWH 1 X372 8
H S — B RS M SWH RN XU ¥ 76 AR AR VS 1
(RO LX) BRI B IER L X
BIXGHE PR 10 m/s DL E, P S o SWH FE I X 5
RENR R BRI 22 Ah, Wit SWH RN X7 76 3 i 7
BT AR A AR i SWHL 3R] fi6 5 74 R 28 XU (1]

WGHE AT G, TRl F S F At J2 b BB P e 22 & i)
[, A 2 A5 32 B [RD Bl s SWH LA R i i XL 3k A% K.
7 P T DX e P RS TT, wg  Aa 2 IXL g
R VU I TS ) e I 2 XU I R B 1S A 72
A7 120 TR 4—6 ) e DX s 4 A S SWH. A B i
EIRCE.SIE | Yo E RIS ERER

A7 (K 5d,6d) , T BT A AR b 2 KUK
555 04 P 2 XL, DR b B 38 O Ml s SWH AH LL 4—
9 F A BT JE Al 55 . A i A R SWHL ) DR A B
TEZRARIT 2 LA S BE 22 5 06 7R ol 9 S i g 9 52 AR
ACTE XM HR , e SWH 7B R AR R B T



D710 24 2 2F LR AFI2ERD) ,2018,10(3) :379-385

Journal of Nanjing University of Information Science and Technology ( Natural Science Edition) ,2018,10(3) :379-385

SRS FERE AL L 4 mR S LT
o AR RS AL AT Y RGE R 55 1 R AEL ) 5
B, A8 R TR R B AR AL PY g 5 1) X HE BT
RN SWH 7EA R Z=A5 I 70 i 00, vl A& AL
BV RE PR SWH 22 H BUAE 94 e 2= XU ] 17 Pl 765
Ui SWH U H BEAE AL 2= KU ]

7 D9 4% 20 i A R SWH i 28 fE i 3. 4
A P LB BE T 10 1 o A B S B R AR TR S BT
PEAR -5 o A L TR v S S B R R e i 7
AR E P2 S B L T 4 HA. A  T0  1 AAE AE

90° &
7

108° E

72°E 90°E
21y

cfkZE

126° E

&l 7

383

KRB X5, 1—3 H FE il sy SWH B a] k5] 1
em/a, 1 10—12 A R85 155.4—6 A, BTHLA 1
JEES AR i SWH #a F4 I A8 S B 5 ) 1E A 35, 3X 5 5
BRI AT v AU 3 A 58 R 4 SR AT O, T R I AR i
SWH [ a3t AR bl it 14 A5, 5 bRl s Jon oz
B HE 5 XIS A BT K. 7—9 J, Bl A1 Al e
TINBL TS s A S SWH #A3HR R (55, i e VgL
PRI R TR 5 ) TE AT 5 A6 B VR Y R X 4
AR B T AR M SWH 13

cm/a

P
90° E
7

72°E

cm/a

90° E
E2E S
A&

IR N B AT R R AL A A B (em/a) (i ORI B (S5 (EHER 2 51U 0 F1 0. 5)

Fig. 7 Linear trends of seasonal extremal SWH (cm/a) in (a) spring,

(b) summer, (¢) autumn,and (d) winter( Blue and yellow contours represent 0 and 0. 5, respectively)

2.3 EOF &#f

X 19792016 4F L [ JE - 15 105 393 A o4
SWH Hys ZER T - 577 J5 5F-Ab B IF- i EOF 4347 , 7%
S — BOF A28 40, LB 7 223K 61. 9%
(P 8) . €] 8 AT, F VM3 SWH L ED B Ve 50

EOF1 of monthly H,(61.9%)

0.05

0

Sy

— -0.05
108°E  126°E

90° E
7R

&8 1979—2016 4FJL B BE V- R T ol it i
AP IV 05— EOF #2525 18] 73 A

Fig. 8 Spatial distribution of the first EOF mode of the
extremal SWH anomalies in the northern Indian

Ocean-South China Sea during 1979-2016

H S RRAAIE | AIET 5 =715 o SWH AT L35
B3, ACERE T R TSk i A i SWH AR 4K I AN (7]
o :4—9 AU BN BE VR i SWH f B34 3 2= 55 A2 4k
(AL, T e A 0 2 B 14 2652 355 1) A0 o SWHL; 10 H—
AR 3 H 55 MO X 5 i A s SWHL 52 2= KUY
Wi F) 347 52, RIVIE ERRE 5 g SWH 32 78 R 2 XL
MR, PR Dy A B RE 3 78 P 2 AU ] XL K T
ARACZE A, T e T 1 3 32 2 A 2 X2 i A (T
5,K6).

3 it

HF 1979—2016 4F ERA-Interim SWH FIf 3
IR0 %ot o g -t B 9 A0 i ¥ R 3 A R AZ 4K
PEAT 34T P V- B E T g SWH 7373 A1 S XL
O AT AS DL AT PR A Ak 3 e JBE — 2, S Bk T 22 11
TR R L B EE T R R Vi — A, A SWHL 8 J=j



RLRE , S5 I D2 - 1 2 X DX A I A i 3 A0 22 P RRATE

384 FU Chen,et al.Variations of extreme wave climate of tropical ocean and monsoon region in the north Indian Ocean-South China Sea.

(R o IR 42 . A s SWHL HH 07 BT R4 7 LA B
P E AL, BT A ¥ P 02 DX e it 8 4
SR YISE A MR A G SWH 22852 7R 0%
D ARAR T A o SWH 2R PERS ROB 3 0 5 R 5
SR AR AURR RUBE b A 8 ¥ 18 o 1) e i Ay
KM SWH 52 I/ N H5 T2 203 A3 A6 de I3 H Y
HR 205 R X O ) 03 38 ) A A 0 B Al v, 1 50 X
S i A AT T o ) A . I B E e L g VA 98
S s SWH 73 19 EOF J» M4 SRR W (5 —#6t
SMRETT 2215 61.9%) , gt i SWH 5 LB RE I
P SORHAE A B AL b B RE P (R VAR 98 380 ) 1 S
SWH 22 Hi BUAE P4 g 7 KU (AR AL X0 J01 1), TR A £ 7
P 2 AU CAR AL 2 X)) S T, 40 g R L A X 49 5.

S 3Lk

References

(1] FFSCR Y, T8 DS g ¥ 6 T K RN 37 3 1 24
R TR RS AT [T ] 7 6,1997,12(3)
118-122
QI Yiquan, SHI Ping, MAO Qingwen. Satellite remote
sensing analysis of seasonally averaged wind and wave
fields in the South China Sea [ J ]. China Offshore
Platform,1997,12(3) . 118-122

(2] FFSCR, MF R TR i BT HORL 3 7 R e XL TR 11
HAFEPRAEL) ] ARG EE 1999, 18(2) :90-96
QI Yiquan,SHI Ping.Analysis on monthly average distri-
bution characteristics of sea surface wind and wave in
South China Sea using altimetric data[ J].Tropic Ocean-
nology,1999,18(2) :90-96

[ 3] Allan J,Komar P.Are ocean wave heights increasing in
the eastern North Pacific? [ J ]. Eos Transactions
American Geophysical Union,2013,81(47) :561-567

[ 4] ZR050, Roefe ST UL 20 4R 1 SWAN B R AR
SESL R M TR RE O3 A R ARG [ ] )
#2,2014(3) :1-12
ZONG Fangyi, WU Kejian. Research on distribution and
variations of wave energy in South China Sea based on re-
cent 20 years’ wave simulation results using SWAN wave
model [ ] ]. Transactions of Oceanology and Limnology,
2014(3) :1-12

(5] Mg, R, R AR 6 B RE - R 1 i St YR 37 X7 1Y
AEPRAEARRFIE A [T ] g TR , 2010,27(5) :27-33
MEI Yong, SONG Shuai, ZHOU Lin. Annual variation
characteristics of wave fields and wind fields over the
north Indian Ocean and South China Sea [ J ]. Marine
Forecasts,2010,27(5) :27-33

[ 6] WHE, HEZR Mk, 55 mE QuikSCAT i i K178
PRFIE AT [ )] A T ,2012,29(3) < 1-8
SHEN Chun, JIANG Guorong, SHI Weilai, et al. Charac-
teristic analysis of the variability of QuikSCAT wind in
the South China Sea[ J ] .Marine Forecasts,2012,29(3) .
1-8

[ 7] A&, AR, AR IR TR, 1988—2010 4F Hh [E 1 SR M
FHARK A BT JZTTREA2M (AR,
2013,52(3) :395-399
ZHENG Chongwei, LIN Gang, SHAO Longtan. Frequency
of rough sea and its long-term trend analysis in the China
Sea from 1988 to 2010[ J ].Journal of Xiamen University
(Nature Science) ,2013,52(3) :395-399

[ 8] Vethamony P,Rao L. V G,Kumar R, et al. Wave climatol-
ogy of the Indian Ocean derived from altimetry and wave
model [ C] // The Fifth Pacific Ocean Remote Sensing
Conference ,2000:301-304

[ 9] SajivP C,Chempalayil V S,Kumar V S, et al.Interannual

and seasonal variations in nearshore wave characteristics

off Honnavar, west coast of India[ J].Current Science,
2012,103(3) :286-292

[10] Shanas P R,Kumar V S.Temporal variations in the wind
and wave climate at a location in the eastern Arabian Sea
based on ERA-Interim reanalysis data [ J ]. Natural
Hazards & Earth System Sciences, 2014, 14 (5).
7239-7269.

[11] Anoop T R,Kumar V S, Shanas P R,et al.Surface wave
climatology and its variability in the north Indian Ocean
based on ERA-Interim reanalysis[ J ].Journal of Atmos-
pheric & Oceanic Technology,2015,32(7) ;1372-1385

[12]  RBEEAE, 2= IaR , ¥ #. 1957—2002 4F py b B B2 i
RGP FRAE AT ()], 5 ¥ ¥k, 2012, 31(3)
317-323
ZHENG Chongwei, LI Xunqiang, PAN Jing. Wave climate
analysis of the South China Sea and north Indian Ocean
from 1957 to 2002 [ J]. Journal of Oceanography in
Taiwan Strait,2012,31(3) :317-323

[13] Dee D P,Uppala S M,Simmons A J,et al. The ERA-In-
terim reanalysis: configuration and performance of the
data assimilation system [ J ]. Quarterly Journal of the
Royal Meteorological Society,2011,137(656) :553-597

[14] Pearson K.On lines and planes of closest fit to systems of
points in space[ J ].The London, Edinburgh, and Dublin
Philosophical Magazine and Journal of Science, 1901, 2
(11):559-572

[15] Lorenz E N.Statistical forecasting program ; empirical or-
thogonal functions and statistical weather prediction[ R ].
Science Report, Department of Meteorology , MIT ( NTIS
AD 110268) ,1956

[16]  HRSfh, Wk, PMEL, 5. 2am% 21 20 b 22 s 2 i
W EERHE R BVWF5E [T ]9 10T A 5 4 3, 2015, 32
(7):49
ZHENG Chongwei, PAN Jing, SUN Wei, et al. Series
study on marine environment characteristics of the Mari-
time Silk Road in 21st century[ J].Ocean Development
and Management,2015,32(7) :4-9

(17] QR 28 5 HL R0 22 i 1) RURE #9728 A A A B X ST A
FXAEZI [ D ] Abst: th E AR REEIFSERE , 2013
DAI Wei.Multi-time scale variation characteristics of So-
mali Jet and its impact on the Asian monsoon [ D ].
Beijing:  Chinese = Academy  of  Meteorological
Sciences, 2013

(18] %, Bl R B 2 i i AF B 28 A S HONS 2 2R 1]
K IRK A FNAR B K 520 [ ] Bk B4



B 7128 28 2 2F 2 HRBIEM) ,2018,10(3) :379-385

Journal of Nanjing University of Information Science and Technology ( Natural Science Edition) ,2018,10(3) :379-385 385
2003,46(1) :18-25 [20] 297, Bt o IR 12 v v 22 XL e T A 2 KUY
WANG Huijun, XUE Feng. Interannual variability of SRR L[ ) ] ok 34 ,2013,56 (1) :27-37
Somali Jet and its influences on the inter-hemispheric wa- LI Ting, JU Jianhua. Comparison of climate features be-
ter vapor transport and on the east Asian summer rainfall tween the southwest summer monsoon of the Bay of
[ J].Chinese Journal of Geophysics,2003,46(1) :18-25 Bengal and the South China Sea summer monsson | ] ].

[19]  ZEmeld 555 30, i, 4. B B RO B 2 W E 7 Chinese Journal of Geophysics,2013,56( 1) ;27-37
L HFEmA P [T ] o R 2 B 41, 2006,29(5) . [21] ST, JIMR. T 10 4F g 0 Ao R AIE 23 Bt S i TR g
599-605 5[ )] KFHGE2AH,2012,33(8) :1349-1356
LI Xiaofeng, GUO Pinwen, DONG Lina, et al. Onset ZHENG Chongwei, ZHOU Lin. Wave climate and wave
process of summer Somali Jet and the possible influenced energy analysis of the South China Sea in recent 10 years
mechanism [ J ]. Journal of Nanjing Institute of [J]. Acta Energiae Solaris Sinica, 2012, 33 (8):
Meteorology ,2006,29(5) :599-605 1349-1356

Variations of extreme wave climate of tropical ocean and monsoon region
in the north Indian Ocean-South China Sea
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Abstract Using ERA-interim significant wave height (SWH) and sea surface wind field data from 1979 to 2016,
the distribution and changes of extreme wave fields in the South China Sea-north Indian Ocean were analyzed.The
results show that the extreme SWH distribution in the South China Sea-North Indian Ocean is highly consistent with
extreme wind speed distribution patterns and inter-annual trends, reflecting the fact that extreme SWH is controlled
by local extreme wind speeds in the north Indian Ocean and South China Sea.Strong extreme SWH occurs in the
Arabian Sea and the northern part of the South China Sea.The growth of the northern Arabian Sea is closely related
to the enhancement of cyclone intensity in the region.The extreme SWH in the South China Sea is mainly controlled
by the northeast monsoon.The linear SWH growth trend in the east African coast is related to the increasing linear
trend in the interdecadal scale of the Somali Jet.The EOF analysis of the extreme SWH anomalies in the north Indi-
an Ocean and the South China Sea showed that the extreme SWH in the South China Sea and the north Indian
Ocean showed reversed-phase changes.The extreme SWH in the north Indian Ocean (South China Sea) mostly oc-
curs during the southwest monsoon ( northeast monsoon) because extreme wind speeds also relatively increased dur-
ing that period.
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