#4048 Hi5H) peg
2023410

MARINE FORECASTS

il il Vol.40,No.5

Oct.2023

DOI:10.11737/j.issn.1003-0239.2023.05.004

~

AEEkmxHE S TSI EMNTRMR

T
(TBEL EETME , 182 48N 350003)

O OE: R T A AR A RO B R R TR P L T O AR S S ERAS, SRR BE R AT
W7, YA BRI AR A TR AR PR ERKEHAT N, FREWAZF,F
NHEEAEL028hPall FHAK T H— L ARF B HE-—FANENA SR, A ZEGBBERTREE
ATOomEyKEMRMER; & Bk IPZRBEHRA,ERAN IR S E5,BR 5 LR,

KEIE: ATENGE; & B EE
FESEKE P731.22 XHEFRIDAD A

0 g

5V VI A7 T AR RN 5 T 22 ) e A 3 e
AR 2 (R A SC T ZEIH o DRUBRA RRNE , 65 VA5 g 0 2
6] 3T A 2 IR A K P98 IX 22—, A4 10 H —282
42 7B A BRI XGE AT % 10~12 mis, 6 %% L iR
JRUA AT 5 1K 509%, Horb 8 9% LB R XU H B R
1 10% LB, KRGS AR S AR A 5 TS bk
B KT 6 m R EEFERIIR L 4R, B
VA 50 245 B 30T VA IX A f 7™ FE A N B 05 T ORIV 7R 46
P00 Chim A8 W I H A O Bei T, 2011—2020

£V I AL A TR 51 SET (B R A
Bk 105 A, B PFHA 6 844 J7 6, Hiv 83% 1Y
N RAFET I 78% I 135 2 Bt o St v 28 A e Il )
L A RS o 1 S N A DO R = BN ) A N W 11
T, 5 S X iR 4 2 A TRV TR B 2 R TV FUH)
] g B S ] R B A il A0 5 ¢ Dk A R R B A AR S
P, B B A RRE RSO FHAMA

i

1 b ERE

RSO B T T AR B , SE 7T 2016 4F- 12
H—2021 412 H 5 1&g ih v =5 SR A2 1Y

s BHA: 2022-05-06,

X E 4 S :1003-0239(2023)05-0035-14

P KT 6 m By RF ISR R S (WLE 1,
EIrht 2 oAt stet, N RD . AT AR 16 X
5RFEFNR IV 23 A0 1. 028~1 040 hPa, %
FRPOERITA—ILRESEE AT, &
VA b XL K S B S-S 7E 2 000 m L b SRR S L Y
X2 2 B S PR . S I0Z R
AR, 25 STE LI DK AR BRHE AR, P i = 2= it
I, JE BOAE X M AT AR A ™ Fi (&1 1 AT, 3 b
A TE S ISP R MDY R, fE A T Eh—6HdbZ
[i] , AHL R4 28 S50 i E 5 T8 Vg 0 s TR =5 KT 6 m
1 I FEIR W AR R R AT, S TSR
T I g M FE IR IV 25 R HLRRRAIE , AR SC
DA 55 VS Vi Ul 75 14 - 81 XU ik 3] 8 ~9 G 1], e %
bR B IRV A3 AR R v i B FE TR F R — IR
(&R AT 20214E 10 H 17—19 H ,ic Ky Case_2021)
FE 2 SRR/ INRTTT o) AR 3 B 3 72 (&4 T 2018
12 H 27 H—20194:1 H 4 H, i & Case_2018) K
BFEAT X LA BT A 5, LA A Ay v 3 T | T4 RN B
P IR HERL AR

2 BUER

TR DX A5 S I of 11 A A A VR TR 5

BEE&TE . s fm LWL B H (2022N2033023) ; PEL 3 L R E T (FJHIF-1L-2022-17) .,
EERIAv: THE(1987-), L, TR, -1, T2 P BT IE TAE . E-mail : 756696314@qq.com



36 FSNE S (TR 404

Fe A8 SRR A0 e B TS e S A i ol 55 % 10 m, B RAE I )R] B 10 min,  HS (B i A5dis
B 1T BIFAR, 4G LSAR 2 548 3SR A 1 A5 10 m XU TAFIT 2 mRE SEYEEEE
S BT B S ARILES A I A YRR KR AR 5 ok R R S TR
BB, FAARLT B ANE 2 TR . TRERR EAE 10 m, 1 .0» (European Center for Medium - Range Weather

40°N 40°N

359

30°

25°

20°

110° 115° 120° 125° 130°E 110° 115° 120° 125° 130°E
a. 201711 H4H

40°N 40°N

110° 115° 120° 1257 130°E 110° 115° 120° 125° 130°E
b. 2007411 H19H
40°N 40°N

35°

115° 120° 125° 130°E

115° 120° 125° 130°E

c. 2017TFF1ZHITH

FIL M A ORa b, BL07mis) .2 mJiRE (BECE , B4 - °C) R (R FR 2R, 57 - hPa)

Fig.1 Surface wind field (barb, unit:m/s), air temperature at 2 meters (shaded area, unit: °C) and surface pressure (isobar, unit: hPa)
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Fig.2 Wave height from model (shaded area, unit:m) and buoys ( * ) during two cold air processes
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Tab.1 Wave height and wind speed during two cold air periods
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Fig.3 Buoy wave height ,wind speed and direction during two cold air processes
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Tab.2 Modeled swell during two cold air periods

Case_2021 Case_2018

B e e e
255 1.12 1.15 -0.03
3545 1.40 1.02 0.38

I 15 2.79 2.16 0.63

IRZ2 70 1.26 1.14 0.12

TE R R (AR TR R A

PRI IH AT i B A 0% 2 o A P 5 9 T e XL 119 22
=

It o

4 i

AR SR 7 BRI 0 55030 A ECMWE B3 #7501
T ™ i ERAS , DI T A3 FITRUTR 1) s 25 A2 £
JEE X552 W) 5 Y2 g e fy L8 4 25 A< 3d 2 Case_2018 I
Case_2021 47X e/ #r . FELSBUT .

O Z e sm E7E 1028 hPa )l F HAEK IO
— AR 5 p R — Al AR s Ao i BB Bl
R, ¥ 2 S B Sl SIS A K KX, 5
(E 5 VTR IR 2 R T 6 m g EPETRIR o

@V 2 SR, 5 V8 TR 1 YR v 28t KURTE
B, 25 bR R e e AR YE o e de i A2 Ah it L
AR IR BB, 50 o . 35 ) SR gk 15 HOR
S 3, T IR e R S A2 SN A AT T TR T 4
/NG

@) Case_2021 (4 Z=H.055% 4 1 028 hPa, 7£ 111
ZR2E B R VLA LA AY R 53 R.) 5 Case_2018
(P38 BE R 1 044 hPa, Wy N Bl T B9 % 25 50 A
Lb, BRI 5 T TR e P S AH 24 45 91 XL, AR AL
XA B[], JRUIR 22 S K, i R RUIX 354 B )
TE 6 m LA (R 9 E PRI .

gt Aa B B TR G RAIR B AR AP IR
AE AT Ao ST K5 TR 8 A AFT R P
RALABEA B, ESOH) AP BAFR KA
W SLAT G PR K AT ARG &6 B4 P E B R
# 3k B 4 ¥ (https://github. com / huangynj / NCL —
Chinamap.git) !

S

[1] SIS0, & SCH, @2, A5 . B IS BART mLAT [9). W TR,
2010, 27(1): 53-58.
GUO T T, GAO W Y, GAO Y, et al. Analysis of climatic
characteristis of Taiwan Strait[J]. Marine Forecasts, 2010, 27(1):
53-58.
[2] Emi AL, SR, MR . 595 R KA BERAE T[], 1
e}, 2017(6): 3-8.
XIA L H WU X Y, CHEN M Y. Analysis of climatic
characteristics of disaster-causing gale over Taiwan Strait[J].
Straits Science, 2017(6): 3-8.
YRETHT . 2008 4F 4 2 15 45 g e S L 408 30 13 1 QUiIKSCAT VL 1%
30 K ST 73T ). B 1R, 2011, 30(2): 158-164.
CHEN J Q. Validation of QuikSCAT data and their application in
the analysis of wind characteristics of Taiwan Strait and its

[3

—_—

adjacent waters in winter 2008[J]. Journal of Oceanography in
Taiwan Strait, 2011, 30(2): 158-164.

[4] ATAEH . 2016 4F-47) 5tk FE W T 15 V25 1150 B HL AR RS2 W) 3BT ).
IFTETR, 2016, 33(5): 78-88.
REN Z C. Analysis of the influence of early 2016 strong cold wave
in Taiwan Strait and its adjacent waters[J]. Marine Forecasts, 2016,
33(5): 78-88.

[5] BRAESC, 255 T 5 W v 0 S &0 S i Sl v 28 AR R K- TR G R Y
ML 5347 [3]. HEE T, 2018, 35(2): 44-52.
CHEN D W, LI X D. Analysis of relationship between wind and
wave during the period of cold air in Taiwan Strait and its adjacent
waters based on observed data[J]. Marine Forecasts, 2018, 35(2):
44-52.

[6] 5% R ar, Fot . £ 1 VR I 9 2 VA A0 KU 23 H B e 4 DR R 1
W] HhEskiz, 2011, 11(4): 3-6.
WU L Q, DONG B. Risk analysis and safety safeguard measures
of direct passenger rolling ships across Taiwan Strait[J]. China
Water Transport, 2011, 11(4): 3-6.

(7] WARJa, ARG il 20 4 2 SO A9 AP SO XU ) g SREAE 5 0. v el K
iz, 2010, 10(6): 22-23.
CHEN W, CHEN F. Study on countermeasures to reduce the risk
of dire-ct cross-strait shipping[J]. China Water Transport, 2010, 10
(6): 22-23.

[8] SWECAL, WARZR, 2R T, 45 . PRI R 1 IR 3 B A
{EAEAI]. JOL PRI PR 247, 2014, 33(4): 449-454
GUO M Q, ZENG Y D, LI X D, et al. Buoy drift trajectory and
numerical simulation in Pingtan coastal waters[J]. Journal of
Applied Oceanography, 2014, 33(4): 449-454.

[9] ASHES, 25T, 4RUH, 45 . 5 V5 Vg Wk i VR BB RS AN AR AIE 43 BT
[3]. HEFETSHR, 2021, 38(5): 31-39.
ZHENG X J, LI X D, XU X, et al. Numerical simulation and
characteristic analysis of ocean waves in the Taiwan Strait[J].



48 HAE S (TR s 40 4

Marine Forecasts, 2021, 38(5): 31-39. 2019, 41(11): 25-34.
[10] AheAPhg, BE 20, 2225 T, 45 . 5 VAU XU VR 43 B9 5 R 92 ). [11] L7, 2R, 2203 R iR M. db st mAEEE
AT, 2019, 41(11): 25-34. fiit, 1999: 198-199.
LINY N, TAOAF, LI X D, et al. Study on separation method of FENG S Z, LI F Q, LI S J. An introduction to marine science[M].
wind-wave and swell in the Taiwan Strait[J]. Haiyang Xuebao, Beijing: Higher Education Press, 1999: 198-199.

Wave study of two typical cold air processes in the Taiwan Strait

DING Ping
(Fujian Marine Forecasts, Fuzhou 350003, China)

Abstract: Based on buoys measurements and the ERA5S reanalysis data from the European Center for Medium-
Range Weather Forecasts, the causes and differences of wind waves in two typical cold air processes affecting the
Taiwan Strait are analyzed by using the spatio-temporal analysis method. The results show that in wintertime,
cold air with central intensity above 1 028 hPa, which encounters the ocean between the mouth of the Yangtze
River and the south coast of the Shandong Peninsula, benefits for the formation of disastrous waves with wave
height larger than 6 m in the Taiwan Strait. The northern part of Taiwan Strait is more affected by the swell, while
in the strait wind wave dominates and the proportion of swell is small.

Key words: cold air; wind; wave; Taiwan strait



