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FRAE (B 6a) o M2 kA, AR KILESEss i flE], 500 hPa w4 5 5 &
IIRFRF R, R PE SRR RE N, 16X RIREEhME: ik Et T
i 74 257G g A I X, BRI A SRR ) bt , SR R AERHR AL T 78 R /KK S RER
Fefbo X IR S H AR TR PRI T — R IR = B SOiERT S
T A XA B 4], A 2 R 2 T T A ¥4 58 5 i () o0 3 e J2 <UL T B T 46 T
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Fig.7 Diurnal variation of basic marine meteorological elements during the influence of
Changjiang-Huaihe cyclone in 27-28 August 2023
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TR, AR N i ARG R 2, 22 H 16 IR 16.1 °C, BEE TR SR T RE, 124 H
08 I i I PR AR AR 1.2 °C, 40h PRI EEIT 14.9 °C, LB B0 R FRRHE (1 7a) .
AEEAFEW IR T RAIRGEW LS, AT A SRS s, SR T,
22 HATHIL 1010.0 hPa I FEBRARME: BEE A T TR T, Am s RGudEnsm it
H %I, SET 24 H 08 B F+ % 1033.5 hPa [FI4EAE , 5 IR IR H I T —E0 (B 7h) o
VTt e S R IR W S R 92 S R ARRAE L BB 22 ) 16.4 °CRE 2 24 H ¥ 14.0 °C,
B 2.4 °C, HLFFIRTFE 2B SR BetE, 23 HERR IR A 0.2 °C, 24 HIWEE R4 2.2 °C
(E70) &
M EEHRY SORE, Ak FEH I fE R A 1E 500 hPa K i Al i 2 N 79 FE X 3R iR il B
T, BRI EAL TR S P A AR X, e, @ mAL A R A
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Fig.8 Diurnal variation of basic marine meteorological elements during the cold wave event in 21-28
November 2023
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i K ERAS R AT 2 ULAE, SRAF R AURANEEEZ /N BERL) J) 2l 38 556
2. 38362 51 18596 5%, H B HH 77104 1652 5%, 1652 251 1022 7%

BN BFRHE R (J818) , ERAS SUFArBul el AN B33 I B R AR
Kk (r>0.994) , (HAFFERGIEACA,, WiZE7079)79-0.189 °C. -0.259 hPa F1-0.141 °C, -}
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Fig. 9 Comparison of hourly data between ERA5 reanalysis data and full-sample from five buoy sites

in the western coast of the Yellow Sea from March 2023 to February 2024
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Fig. 10 Comparison of daily mean values between ERA5 reanalysis data and observations from five

buoy sites in the western coast of the Yellow Sea from March 2023 to February 2024
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HRAH EVEY.
=R B} ) 4> e
N ERAS TN ERA5
SE 0O Sz NN 0.895 0.909 y =1.043x - 1.564 y =1.035x - 1.515
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iR O 2 /N -0.528 -0.536 y =-0.644x + 1026.303

KE (v H#1E -0.564 -0.577 y = -0.664x + 1026.931
|4

$%%§?m%ﬁﬂHﬁnmmizHﬁ@@%ﬁ#S%ﬁﬁ%%mWﬁﬁ,%%%ﬁ
TR AR SR PIPIAH RIS RHG R (R 3D, XTI 5 ERAS Hdk i1
GERZER . TRY], ANFREREM RN 2R, H ERAS REg B L& Z R A
MR R

PEELZR A AH SR 7 T, R 5 WL 52 v LR AR 5%, 3B /INE AT H BB AH 8 R 800701 0.895
0911, B ViR R HEENH MG R R AR S UERRENMR, B/
H B AR < 22 8070591 9-0.790 #1-0.804, & #A M mHLAIHIZEA 3, ML T, #\iRS
USSR 55, BN AN H XA 5 R %070 790 0-0.528 H1-0.564, B HAH HAEH] 32 3
BRI RSN ) ) i AR AL [R5

MR T RUBERS LU T, 1 28 25040 P AH DA v T3 /NN B, R R AR T - U
KEAPHIENHE . X—RAERW, AP EHCHE T R, 35 R AR
JEERSG RIS, SO AN E I ) ROBE T 32 S B AR 1 2

RS PSR BN LA I, ERAS BEMS R RIS R MG R R S EHIMHEK
REEF/NT 0.02, [EEAT7FERPRAEREE WK v ET . [HAF RN, ERAS B EER
(R A S P v TS, U5 TR~ RO W B 1 SR b e AR e /N R i
Lo RRMEENIRZE, B RS BRI R IR IE L.

[l )73 A2 B, A RIS T RUBE T Ul 5 W B0 [l A R R 83 1.0, SR BTN VIR AR
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Abstract: The focus of this study is on three basic marine meteorological elements, i.e., air
temperature (AT), sea-level pressure (SLP), and sea surface temperature (SST), in the western
coast of the Yellow Sea. Based on the observations from five buoy sites in this sea area from
March 2023 to February 2024 and the contemporaneous ERAS reanalysis data, we analyze the
multi-scale variation characteristics and response mechanisms of the three meteorological
elements, conduct a comparative analysis between the in-situ data and ERAS reanalysis data, and
assess the applicability of ERAS data in the shallow waters of the western Yellow Sea. The
results show that there exists a significant interdependence among the three variables: AT and
SST show a strong positive correlation (r=0.9), while AT inversely correlates with SLP (r=-0.8),
and SST demonstrates a moderate negative relationship with SLP (r=-0.55). Both AT and SST
exhibit unimodal diurnal variations, and they reach peaks in summer and autumn, decreasing in
winter and spring. However, SST shows smaller diurnal and seasonal thermal amplitudes than
AT, and the lowest values of SST also lag behind those of AT by one hour in daily minima and
one month in seasonal minima. In contrast, SLP exhibits double-peak and double-valley diurnal
variations, and it reaches peak in autumn and winter, decreasing in spring and summer. The
sea-air temperature gradient (SST—AT) exhibits a regular diurnal cycle, increasing at night and

peaking at 06:00 BT, then shrinking during the day time and falling to its bottom at 16:00 BT.
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On an annual scale, SST exceeds AT from August to the following February, accounting for
approximately 58% of the whole year. In terms of responses to typical weather processes, these
key elements present distinct response patterns: During the sea fog event in June, warm-humid
advection over cold sea surface drives the SST—AT down to -3.31 °C, forming the
thermodynamic conditions for advective cooling fog. Under the influence of the Jiang-Huai
cyclone in August, the elements respond in a clear sequence: AT > SLP > SST. Throughout the
cold wave event in November, AT shows a “cliff-like” drop of 14.95 ‘C within 40 h, while SST
decreases by only 2.41 “C in the same period. Compared to observations, ERA5 reanalysis fails
to resolve the diurnal variation characteristics of SST, and underestimates AT, SLP and SST by

approximately 0.19 <C, 0.26 hPa and 0.14 <C, respectively.
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