Has% B2 T bES

2023 4E 2 H

Haiyang Xuebao

2 e Vol. 45 No.2

February 2023

TR, KT, X, A5, 36T U EHE i) ERAS B il b 50 5 28 S 4 S O PPAR [9]. T P24 4R, 2023, 45(2): 51-61, doi:10.12284/

hyxb2023029

Zhang Zhen, Zhang Gong, Liu Changwei, et al. Estimation of ERAS5 shortwave radiation budget in the northern South China Sea in summer
based on navigation observation data[J]. Haiyang Xuebao, 2023, 45(2): 51-61, doi:10.12284/hyxb2023029

E T EAMMNEHER ERAS i &8
BEZE KBS T T,

FiR, KL, K&, REED, FARE,

AW E, FRe|M, #HELY

(1R 2 KRR 2B Bl O R R A A E GSC R, )R BRI 519082; 2. B iR E S TR AR

B (BRI, 7R TR 519082)

BE:BXARBEFUIEE-AFARER AN EZNELIR , AFEANA 2019 FHELBESE
B AR B A AT 24, W T ERASEO B BN ERERBHAER . £RXR%W, ERASH
18 T A2 KR AT AR B e A, 11 HE A 15 B (ALt BT ) B 22 5k K, TR —100 W/m? o 5 ik [F] B, ERAS
WAk R BEERRK, R mAMEE AN RREZRD, 44003, RAMHEHEANBERZERK,
# R -0.15. 1 T M W5 4 A0 R & ol fm £ 35 Bl 1 B ERAS B K7 3 i 3% 0% 48 0 38 4 8 & He L 4 )
H254Wm*s Hob, REERERBTA0% BT EEEHRENTR. AXKA, £F B KKE4
EHMAT,ERAS iR BHR L BEFEFFE XA, ERASEXRBEXNRETREELXANS &K
o ZEEBELBNEAELARAR  ETHAMNAF R MG ET —MEENSRRUT £,

KR BRRBEER, W THARBHAE; KREHE; KHFHEA

FESES: P44 XHEFRERD: A

1 515

R PH CJE 0 ) 5 3 10 28 DI/ T 3 um Y B K
FR AN B R TR Bl 3R R I A K SCAE B Y 2 R
i, FARRE RS LR R A0,
2y i HhBR R THT 1) 71%, T 1 IS0 A JoL 0 4 A3 i 1wl LA
STBURE TV PNV R 5= Sl VN i AP A LE e
BRAURR GV LIPS RGP BRI A ) R

b 3R 2 THT [w b5 e R A A R (AR
S BR AR, g R B (o) SR TR RE I S
B, RN EAR IS 302 —, H il TR 4R
S LN A7 AV 22 BOARMERR 2, S O S IR

%5 H #3: 2022-01-05; 1&1T H #8: 2022-05-23,

MXEHRS: 0253-4193(2023)02-0051-11

AU T ) 23 A AV A LA AR IR P TR R 2 A
Ao TR UL 2248 B BRI T 5 9B, LI K
Jot g, B RE AN SR AT I, R Jm P A9 23 QSR PR A
R TR Bl A TR g EOUL I Y (RO e R
T T U, R e 23 ARAT NS B B Vg I, S ARk
R B AN S VEXT B R 25 R 2 ORI Y
TSI A L, B i AT WL H A 25 [ B i v
FELASE A, LI g o T TG 0 A, L ol T AR B v
— I ICIE K I A BOT

B T B A B9 e F 000 B, AT 2 1R R
WA SR T W 1z 18 AR B R R U
rhin X SO R AR K A R WL ) 45 AH 4

BEE£mMB: B K& S0 & 3T X% (2020YFA0608804); 7§ 7 i FERL % 5 TR A& LB = (BkilF) A F 52 W W H ( SML2020SP007,
SML2021SP201); )™ 75 44 S Atk 55 o7 FH FE Rl AIF 9% 3 4 (2020A1515110675); TR H AR R IRIT ) RAA 18 P40 KR QB HES R =) £ W% 4 (8.

A AR 4 [2022]18 5 ).

EE B TR (1997—), I, ZRA AT A, EZNFH-SA R P P5T. E-mail: zhangzh358@mail2.sysu.edu.cn
*BEVEE: W (1982—), 53, BRPG & TG T, Bz, &2 il A g B F 45 5 RS A2 98 . E-mail: hanboS@mail.sysu.edu.cn


mailto:zhangzh358@mail2.sysu.edu.cn
mailto:hanbo5@mail.sysu.edu.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn
http://www.hyxb.org.cn

52

MHEEd 4545

PR T AT RUEE R TR A L, A Bk A EdE . H
B4 BR 23 B RO 7 42 BRI e R ORI, R
Xof Y A R B HLEAGR, B AT B A 1
FE B T H O T 4 BR O S 00 4 S e 2%
[F] A 7= iy 1) 2 B SRR S B b R BB AR U 4 2R,
55 L BRI 25 AT AE — JE [l 222200, 3K 2 ff 2 2 3k
— A R Wi JRy b Tk 2 B WA SV AR 24 2R A AL L
AP A 2 ) CORH ELAE T, 2 TR R 0 23 i i T A2
RAAE ARG TE I ARFRAED 9. ], AL
X RS0 Wi Al T 288 90 A S W SR B AT
i, J2 TR R AR Y S SR IR, o K e
MR IR SR T RIS %

£ BT IAR AR SR M P LI K 3o e T X
O B e S 0 98 2 P T 4 0 T Bl 4 2R R A T PR A
IR AR IS H T B 4 MR

2 AT ik

2.1 FEATRM KL

AHIE S Bl FHOULIN B4 R B 2019 48 v il K27 e i
HERERLK, MUK nE 1R, 8 Ak — 2t
28 d, R MBI B 6 HOHZET7H 1 H, 3t
23 do UL DX 35k = BEAE R fE 19°~23°N, 113°~119°E,
WL 2019 4 6 A 8 HIFU T A& M, 1 )85
F3K 21°N, 118°E B i T J& i (2 WL, 17 Ji5 R =] 2
o JE R AL B B &, AT % 20°N, 115°E
BT AT S AL o 25 kgl AR, gk g b, 7E
7H 5 HAR A EM

A YRS B 1 B G 3 UL 52 4% SR B CNR4 ¥
5% B %% (Kipp & Zonen, fif 22 ). 9 254 5 WA % 4%

23(1)120 114° 116° 118° 120 °E
N 24
22° 21
=
18 @
21° 15 =
12 E
20 0 =
6 =
19° 3
0
18°

BT 2019 4R v il ok B 2 R e ) 5 A it 42 14
Fig. 1 Route map of South China Sea scientific expedition in
summer of Sun Yat-sen University in 2019
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Fig.2 The observed (a) and ERAS’s (b) downward shortwave radiation flux (R,) in the daytime during the voyage (23 days). Figures d, e

and f are the average daily variation corresponding to a, b and ¢ respectively
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The blue points in figure f'is the relative deviation of ERAS’ downward shortwave radiation flux (Ry) at different times
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Fig. 3 The observed (a) and ERAS’s (b) sea surface albedo () in the daytime during the voyage (23 days).
Figures d, e and f are the average daily variation corresponding to a, b and ¢ respectively
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Fig.4 The observed (a) and ERAS’s (b) net shortwave radiation flux (R, in the daytime during the voyage (23 days). Figures d, e and f

are the average daily variation corresponding to a, b and ¢ respectively
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The blue points in figure f is the relative deviation of ERA5’s R at different times
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Fig. 6 Comparison of observed and parameterized albedos on clear-sky (atmospheric transmittance>0.55)
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linear fitting equation is listed in the upper left corner, and r is the correlation coefficient
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In figure a, the red line and blue line are the results of the new scheme and Taylor scheme respectively; in figure b, the color is filled with the solar altitude

angle, the red dotted line is the fitting line equation of the two results, the upper left corner of the picture is the fitting line equation result,

and r is the correlation coefficient
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Estimation of ERAS shortwave radiation budget in the northern South
China Sea in summer based on navigation observation data

Zhang Zhen L Zhang Gong L2 Liu Changwei "2 Wu Renhao"?, Qi Murong v
Deng Hanyu', Chen Jiangiao', Han Bo"?

(1. Key Laboratory of Tropical Atmospheric and Marine System Science, Ministry of Education, School of Atmospheric Sciences, Sun Yat-
sen University, Zhuhai 519082, China; 2. Southern Marine Science and Engineering Guangdong Laboratory (Zhuhai), Zhuhai 519082,
China)

Abstract: The short wave radiation budget on the sea surface is an important physical process of energy exchange
at the sea-air interface. In this study, the sea surface short wave radiation flux budget of ERAS reanalysis data is
evaluated by using the observed data of summer scientific research voyages in the northern South China Sea in
2019. The results show that the downward short wave radiation of ERAS5 is smaller than the observed data, and the
deviation is the largest at 11:00 and 15:00 (Beijing time), up to —100 W/m?. At the same time, the sea surface al-
bedo of ERAS is generally lower than observed. The bias in ERAS is small under a high solar altitude angle, being
about —0.03, but can reach —0.15 under a low solar altitude. The bias in the downward shortwave radiation and sea
surface albedo jointly caused an underestimation of 25.4 W/m? in the daytime average sea surface net shortwave ra-
diation flux in ERAS. In particular, the albedo underestimation offsets about 50% of the contribution of downward
shortwave radiation bias. The results show that ERAS has different manifestations of sea surface radiation budget
deviation under different atmospheric transmittance conditions. We also found that the underestimation of sea sur-

face albedo in ERAS is caused by its parameterization schemes and put an optimization based on our observation.
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