—— Haiyang Xuebao ——

ETFIRNERENBE S HIEMCMIPIRX BEEA<SBY LEEENEIEREITMA
xR, MR

Data quality evaluation of reanalysis and CMIP6 model data for upper and middle ocean temperature in the Bering Sea
based on in-situ observation data

Liu Jiankang, Chen Hongxia

TELE A TE View online: https://doi.org/10.12284/hyxh20260036

IRATRE RSB H S &
Articles you may be interested in

CMIP6EZX L ik ¥ i i v & B AL RE 1 iTfE
Assessment of the ability of CMIP6 models to simulate the heat content of the Arctic Ocean
WAL, 2021, 43(7): 35-51  https://doi.org/10.12284/hyxh2021147

ETCMIP6#E 2 1 AL iR S B Z A i SR LR &

Analyze simulation errors of phytoplankton blooms in typical Arctic seas based on CMIP6 models

TR, 2023, 45(7): 40-55  hitps://doi.org/10.12284/hyxh2023115

HY-2CLEigmE E A RE DT
Quality analysis of sea level height data of HY-2C satellite
2R, 2022, 44(10): 173-181  hitps://doi.org/10.12284/hyxb2022168

£F7CEBKCER TN R AN KSR EIFHR
Variations in winter sea ice extent and its responses to atmospheric forcing in the Bering Sea

HFREAR. 2022, 44(11): 3141 https://doi.org/10.12284/hyxb2022117

ETEMUNERERASE B 1L A E 48 R iR ST U 1Tl
Estimation of ERA5 shortwave radiation budget in the northern South China Sea in summer based on navigation observation data

TR, 2023, 45(2): 51-61 htips://doi.org/10.12284/hyxh2023029
HiEEK A% THGOCI R EROSURR iR RIZHIEERMHR

Study on applicability of GOCI inversion and OSU model sea surface currents field data in the Yellow Sea tidal wave system
TFIESR. 2022, 44(7): 1-16  https://doi.org/10.12284/hyxb2022108

KERELAS, REESHNER


http://www.hyxbocean.cn
http://www.hyxbocean.cn/article/doi/10.12284/hyxb20260036
http://www.hyxbocean.cn/article/doi/10.12284/hyxb2021147
http://www.hyxbocean.cn/article/doi/10.12284/hyxb2021147
http://www.hyxbocean.cn/article/doi/10.12284/hyxb2023115
http://www.hyxbocean.cn/article/doi/10.12284/hyxb2023115
http://www.hyxbocean.cn/article/doi/10.12284/hyxb2022168
http://www.hyxbocean.cn/article/doi/10.12284/hyxb2022168
http://www.hyxbocean.cn/article/doi/10.12284/hyxb2022117
http://www.hyxbocean.cn/article/doi/10.12284/hyxb2022117
http://www.hyxbocean.cn/article/doi/10.12284/hyxb2023029
http://www.hyxbocean.cn/article/doi/10.12284/hyxb2023029
http://www.hyxbocean.cn/article/doi/10.12284/hyxb2022108
http://www.hyxbocean.cn/article/doi/10.12284/hyxb2022108

w1
Haiyang Xuebao

W48 % 4 4 5
2026 4F 4 H

Vol. 48 No. 4
April 2026

XA R, BRELEE . kT S I K30 1 7 43 7 B8 A CMIPe A58 xR Ha 78 11 4985 vy b J2 0 UL I 50 30 50 & P Al []. 965 24 41, 2026, 48(4):
110-126, doi:10.12284/hyxb20260036
Liu Jiankang, Chen Hongxia. Data quality evaluation of reanalysis and CMIP6 model data for upper and middle ocean temperature in the Bering

Sea based on in-situ observation data[J]. Haiyang Xuebao, 2026, 48(4): 110-126, doi:10.12284/hyxb20260036

E TN E IR B St E iR CMIP6 (£ #E
EELHER LR RNEBIRERE TG

X g2, BRLE NPT

(1. BAREIETREE — W TS Br, ILAR 5 5 266061; 2. HAR IR AR GRS HAERPESLRE, IR H5
266061; 3. W7 111 S %, IIFR 7 5 266237)

WE: A T2002F (AF) M2014F (BF)THAAAEBEE4NERASE SN EE, £ 6%
EHMNMBEMAGHERER, RAMXRZR . FOHFTRERZ R EZEFH/F, 2RATFET FRH
WHHEO~1000mEREMFHNEAEIRLLHBEREXRA ., 2R XN, a4 EF LE (0~
200m) HBRETEREFHTERE (200m UK ), B BEEL KENTHIE =2 BEK/DTHIIHE;
HF 2012589 EEIRZEN03~05C, ERAEEZHH2C, KERZ2H A K 0.1CH 1C, 2014 F %
BERARER202FAHERK, ErEXXAELT -2 WA BT R R, Kt FH 2N,
EBEHAGEENAAIRNETTHIARE, EEAEFTERE LA EAICH AL MR E; EFR
RREL, BREERFLEMRI B, MFERFTEREHE LEEARFREN RS . AREXT
FRBHFEEEABET LEBBEFAFHRZBERAH T HRAE, Y KRERT NN RS R BHE
MARET EESH,

KEEWR: A4 M, T L EER; B33 CMIP6 H X H ik

FES%ES: P731 XHkFRERD: A MXEHS: 0253-4193(2026)04—0110-17

WU T AL EMRXRZERILEFLERD,
P14 T TR VS 2 S I AR PR AR AT LR 3 Rt 2

i

1 5

P A TS b AT e 0 B Ml X, 2 3% KO
55 A6 PR A E I R, TR AT AR A A R
R GE WEPEPR A X Al A= S R g b B S
T 7t B2 CLAT i <<l ) A D S S 1y K ) 28 4, I
S W T Jrd M F) P R AR AN P 3 e A, K
T A A 7 A R PP A A 25 BRI R R T LR B
AT, A AT 2 MO S IOL I i dh x4 g b
J2 W R 1 o 2 AR AR HEA T 20 A, AR TR 22 L

%5 B 85 2025-07-09; 1&1T H #: 2026-04-24.

DX 22 8 I AT 4 Ji] S0 A A A0 A B T AR AR 7R
RV K R | T 7 R S R AR AR R T T
RAR T REAEH]

SR, 114 T 3 DX 4 THT i 52 2% 30 25 B0 R A g
PRI, 45 SN T AR R 1% 2 IRHfE . & Z= ) IH],
g UK {2 o s Tl R DX, e o XL R E R
EES SR RV U PIN i N R(53 = R &SI 57
W, RS ERAE 4 1,5 HABEERY. 455 E A

EE&TR: B K E 8 & TR0 -8 R R g A B B R I B —— I £ I R K IR - R R 4

(2023YFC3008204),

YEZ T v XUMEERE (2000—), U3, WAL 4 S T N, NS b V3 PR 24 P 9% o E-mail: livjiankang555@163.com
*EEEE: R, B4, IR TR, 2 5 X 3R 13 ) 2 )7 i AF9E . E-mail: chenhx@fio.org.cn


mailto:liujiankang@fio.org.cn
mailto:chenhx@fio.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
http://www.hyxb.org.cn

43 XAl B A BT S AR ) T 43 BT AR AT CMITP6 ASE A 7 1 4 v b 2 1 I A NG O AT A 111

1999 4F B AR B Ay 14> Vg S5 I E5 48 w7 20, 0L 3 Bl
ZHEPTRFOUAINRENE R H 8 HF9 H), A
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sion 5, ERAS) [y SST 44, 7K F-43 k4 0y 0.25° x 0.25°,
IF 1] 23 B R 5 36 B KR B AR B AR
1982 48 1 J] 2 2023 4F 12 ] /Y SST 4l —— fe H: 4
{8 15 3215 % (Optimum Interpolation Sea Surface Temper-
ature, OISST), 7KF- 73 B Fy 0.25° x 0.25°, I} [a] 73 B
RN R EARR G ER PO R AR 1950 4E 1 A
#2023 4 12 J] SST £ iy 183K v 0 4 BRI R R E
44 (Hadley Center Global Sea Surface Temperature, Ha-
dISST), K V43 BER g 1° % 1°, B[] 43 B 1 ; 8 1]
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TEEE , 128 43 W A3 R H AL 10 < 1°, 3k 40 IR
JZ 95 AF 1 JE W T PR I AR 55 $E AL 1 e BRIV TR AR A
53 B B —— 42 BRI V5 A W) 2143 BT (Global
Ocean Ensemble Physics Reanalysis, GOEPR) %t iz , %
HU 1993 4F 1 H & 2022 4F 12 A (1 IE5E, i 23 4> 9%
KA H N 0.25° x 0.25°, 3t 75 NEBEE 9% £ H
R KRS58 oo 4L SODA, BE B 1980 4 1 A
22022 4F 12 H BB , B2 3 HEER 400 S RN
0.5° % 0.5°, 3£ 50 MRE)JZ .

(3) CMIP6 #5354 - CMIP6 J 5 A< i A 4L 52 56
T 39 AR VA R B ]S R 1950 4F 1 A &

2014 42 12 H o o Mrink B 4 5 2023 4R, if— 2
K T AR Y i HE R Bt SSP5-8.5( Shared So-
cioeconomic Pathway 5-8.5) T Fy A =X H 4, 1) [R] 15 Bl A
2015 4F 1 A & 2023 4F 12 H . SSP5-8.5 & 5t 7¢ 2100
AE 1 HE SR IA 29 8.5 W/m?, 4> R 1 T TR AT 3k
4.5°C LA B, 8 0T VPAS e HERCE 56F SR 1 i T
TESZ WA o SR JHIZ 5% BE 9% 76 DR 1IE 19502023 4 i [A]
J7 90 e R VE R R B, 7843 1 T AE CMIP6 #52 i
B EREMIL ., (8 T 2B RS AL, I Re s
b Sz I 1A 96 1R 20 T S0 R UL 5 R A SR A Y S
W7 o A 3 B CMIP6 5 X5 2 647 T G2 — 4l
{EL A B, T 0] 43 FERATAE N 1 m, KOF- 2 HE R A6 (R
0.25° % 0.25°, 39 MBI EHE TR F B SR 1 s,

#1 CMIP6 #ERHEER"
Table 1 Information of CMIP6 model data

LERE AR < 23 52 IR KL < T i) J2 20

5 (5N BB AL (1 51/240480)
1 ACCESS-CM2 CSIRO-BOM (R AFIIIF )
2 ACCESS-ESM1-5 CSIRO-BOM (R AFIIIF )
3 AWI-CM-1-1-MR AWI(TEE)

4 BCC-CSM2-MR BCC(H )

5 CAMS-CSM1-0 CAMS(H1H)

6 CESM2-WACCM NCAR(ZEH)

7 CIESM THUCTE)

8 CMCC-CM2-SR5 CMCC(ERF)

9 CNRM-CM6-1 CNRM-CERFACS (¥ [H)
10 CNRM-CM6-1-HR CNRM-CERFACS (¥ [H)
11 CNRM-ESM2-1 CNRM-CERFACS (¥ [H)
12 CanESM5 CCCMA(#ER)
13 CanESM5-CanOE CCCMA(#ER)
14 E3SM-1-1 DOE(%£[)

15 EC-Earth3 EC-Earth-Cons(EX %)
16 EC-Earth3-CC EC-Earth-Cons(EX %)
17 EC-Earth3-Veg EC-Earth-Cons(Kk#1)
18 EC-Earth3-Veg-LR EC-Earth-Cons(FK# )
19 FGOALS-f3-L CAS(HE)
20 FGOALS-g3 CAS(HE)
21 FIO-ESM-2-0 FIO(H[E)
22 GFDL-ESM4 NOAA-GFDL(ZH)
23 GISS-E2-1-G NASA-GISS(ZE[H)

360 x 300 x 50

360 x 300 x 50

830 x 305 x 46

360 x 232 x 40

360 x 200 x 50

360 x 180 x 33

320 x 384 x 60

362 % 292 x 50

362 x 294 x 75

1442 x 1050 x 75

362 x 294 x 75

360 x 291 x 45

360 x 291 x 45

360 x 180 x 60

362 %292 x 75

362 %292 x 75

362 %292 x 75

362 %292 x 75

362 x 218 x 30

362 x 218 x 30

320 x 384 x 60

360 x 180 x 35

288 x 180 x 40
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5 (5N BB AL (1 51/24080) 25 P IR HR > 205 P RS R < T[] )24
24 HadGEM3-GC31-LL MOHC(J:[) 360 x 330 x 75
25 HadGEM3-GC31-MM MOHC(J:[) 1440 x 1205 x 75
26 INM-CM4-8 INM () 360 x 180 x 33
27 INM-CMS5-0 INM () 360 x 180 x 33
28 IPSL-CM6A-LR IPSL(¥: ) 362 %332 %75
29 KIOST-ESM KIOST (i) 360 x 180 x 52
30 MCM-UA-1-0 UA(EH) 192 x 80 x 18
31 MIROC-ES2L MIROC( H 7<) 360 x 256 x 63
32 MIROC6 MIROC(H7) 360 x 256 x 63
33 MPI-ESM1-2-HR MPI-M(f5 ) 802 x 404 x 40
34 MRI-ESM2-0 MRI(H %) 360 x 180 x 61
35 NESM3 NUIST(*F ) 362 x 292 x 46
36 NorESM2-LM NCC{) 360 x 385 x 70
37 NorESM2-MM NCC{) 360 x 385 x 70
38 TaiESM1 AS-RCEC(H[H) 320 x 384 x 60
39 UKESM1-0-LL MOHC(%:H ) 360 x 330 x 75

43 B %4 SODA. GOEPR #1 GECCO3 L) &
39 AN X R E A7 4 (R A B S, 30k B S ) K 4

=2

R R ST A AR {EL 4G
HARW 2.

A% B A% Kt i R R 2 A

2012 50 2014 £ LMEIE. BHTEIE ( SODA. GOEPR #1 GECCO3 ) M 39 MERBIBR AN EZEMGE

Table 2 Longitudes and latitudes of each station for in situ observational data, reanalysis data (SODA, GOEPR, and GECCO3), and 39
model datasets in 2012 and 2014

SRR T4 AT [ St
S A
20124F 20144F 20124F 20144F 20124F 20144F
HF4557°NLAIFE 55°1526'"N 54°43"31"N 55°15'00'N 54°45'00"N 55°22724'"N 54°37724"N
172°18'05"E 171°15'58"E 172°15'00"E 171°15'00"E 172°1634"E 171°16"34"E
WE4ES57°NLAL 57°24'07'"N 57°23'43"N 57°30'00'N 57°30'00"N 57°22724'"N 57°22724"N
175°07'16"E 175°06"38"E 175°00'00"E 175°00'00"E 175°0134"E 175°0134"E
Filib 60°18'04"N 60°17'57"N 60°15'00"N 60°15'00"N 60°22724"N 60°2224"N
179°31'07"W 179°30'48""W 179°30'00"W 179°30'00"W 179°31'07"W 179°28726"W
il 61°5539"N 61°55'57"N 62°00'00"N 62°00'00"N 61°52724"N 61°5224"N
176°25'03""W 176°24"12"W 176°30'00"W 176°30'00"W 176°28726"W 176°24'12"W
22 Ak (DAHKRELR
ARG A = R, 03 AR TR 22 Fbr o 2= 1 2”: (i=T) (=)
— n r,—r
55 3 AT AR T R 2 IR BCHE A VR4S, IF R FH 288 DK X R N & (1)

3 IEAGHE AR B 5 1E — sk M AR AR BT b, LR ) LWL LE
B [R)BCHE B AR AL R 22 S v U0 23 18]y 23 )
(K.E. Taylor) T 2001 4F $ i} , J& — Fft ] JE AL 23 #7 T
B, T B 2Bl e 2 I SRk, JEHAE S
Geop RS RIIR BT RL 2 v T PRl AN [R5 7 o
WL 20 3 I R R AR A KR

g0,
b, £ P B D AP P A BE 45 Y
SEME; o Mo, AL ETEAS B FIFRIEZE
()P O R iR
R T A A EE ) FE bR R T IR 2 E,
HAKN
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Fb 35 9 2H B B, SR T O A2 O B (E 25 52
Wi, 455 359 5 AR IR 25 43 B L R i 22 EFN 0 34 5 AR iR
ZE ., Hp, SR mEER AR
E=f-F (3)
LB IR 2Z E Al

E’={;Z[(f,,—f)—(r,,—r)r} . (4)
=HRERN
E'=E +E”. (5)
) nifEzE

T WA IR, 2~

S -0
o= :‘? (6)
V N

> -7y
ER— (7)
FHOC R A AR 22 F1 O 2 J7 AR R 22 1 G 21 2
RIERF, N
E*=0/+0,-20,0.R. (8)
AT IO 5 R, 3T AR TR 25 FIAR HE 22
Ve vl R AR, T 205 5 AN TR B8 5 9200 s 2
] B P05 8 HE IR DLRE 0 o A SC R BUH T B AN [R]
Bt 5 5B Z 18] A 2R 1 ¢ FR R B, oL T AR R
22 0 e 7 REAUAE 5 S0 = T ) A g 28 L

o, =

P HL O AN TS, AN [R] 11 J5E 48 75 B0 6] F 1) 5 AR E

PR S5 R B4z ifn . e Ah, b i 22 2 A RO B T
e B B G IR 8 2 B H AR IR
2y F AR AN RO o R A B i, 3h v B,
T 22 AR X 5 R 5 T A X8l AP A 8l ey -
T AR B AR 22 10 W

(B AR, 1 2 T % 8 PR AT, 350 7 2 Kl
R 9 22 R 3 B R 2 T BRIR ZE R B BR LA R 2
FRAE IR HEZE , R BEAT AR it At 2

3 ZEBHERAA T LR ER AR
w A

30 SBEHENESER LEEEEEINMESMEX
iy
M4 B Wi 2 (% 2 40 m) #1792 (40~

200 m) ¥ ZK I FE P SR, MRJZE (29200 m LAR, &
WFFEHCZ 1000 m) ¥ 7K I B2 AR L AR XT38/ o A SO
SeF B UK T A SRR LA A L Bl b R 4 A
DX 35l 174 5k R A 1 1T 5 P A3 AT AR A SRR = 1]
22 5, I Bl il T )2 (3R 2 200 m) A4
TA] (VAR 25 1000 m) A9 LS 43 A 1]

M 1A LLE M, 7R 2012 4E 7 J1, T4 A gk
(SODA, GOEPR 1 GECCO3) 7+ I )2 /K IR [ 5
SRR A Y 22 S W0 N T A AR Rl . BT
(% 3), 78 ¥ 7% . BE 3% A0 B 22 49 o )2, SODA,
GECCO3 F1 GOEPR 4l 55 S I £5 4 1Y DX sl - 147 22
43 B4 0.28°C., 0.33°C F1 0.50°C, Tfii CMIP6 1 =X 2
iR 224 2.05C

[F) B, 75 TR J2 T 7K R B D7 T, P-4 B 8 g S
BE i 22 /N T &R E G . i TIRZKZ AR
SR IR E AR SR, TCIR = B i SR AR
AR, R )Z K 5 S0 E I i IR 25 # ] T |
J2 o JU IR P A AT B 0 T2 T LT 5 S D A
HAKE2), BRI & E -8k, HIRkRE, R
J2 5 7K IR 7 R s e DX 338, i 42 DX sl 7K 3 8 /N T
200 m, A £ 45 <% JZ ), SODA, GOEPR 1 GECCO3
T4 B B 5 9200 B00E 1 7 343 2% 4 51 Dk 0.05C
0.27°C F1 0.12°C, 1fii CMIP6 % X 45 & F ¥ 2
1.21°C, X —45 5t — 2 5000E T H- 0 B B 7 4 38 1
AV TR IR B S 5 R O T A VR

R 22 Bt SR BE AT 5 S0 5 40 A ) i )
THREAIE, R J2 0 7K T B A v, Bt R EE 0, V6 7K Ik
JE W AR, 35 B0 IR AR B TR B R E
TR o AR, A TRl B X E I AR [) XSl A K 22 5 5
DB R 22 AEE R 22 5 o LA S7°N KA X
WO, AEr B2, AR 5 S A BT 4 IR
2K/ 1.16°C, Hirh EC-Earth3-CC #5253 5 52 0]
B R 22 K/NA B Bk, o 2.97°C, 1 EC-Earth3 £
OB 5 S B 1 225 KM 0.02°C; TEIRZ, 45
5 RO 5 S0 B 11 340 22 /Nl 1.07°C, it
HadGEM3-GC31-LL I GFDL-ESM4 #4520 5 48 5 52 )
B )L 22 KNIk B KRR /N, 43002k 2.72°C FTOC.,

I3 A, X TR TR 8, R 2B A i A
57°N LArg PR HURICR AR T 45 57°N LAdb . B3 Fn bl
ZRIXA, 4 A~ DXOn] 1 0 8 RO 1 345 S D scHs
EJREZE N 1.16°C, 2.29°C, 2.02°C i1 2.71°C,
JZUR 2247 90 1.07°C, 1.25°C F1 1.32°C (Fili 42 X B 7k
TR3E /N T 200 m, W )23 BN AL 15 1% X8, 3 AT
AE A R T 7 57°N LAl L Bifi 3 R il B8 IX 3 A7 B BE 5
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—— ACCESS-CM2
——— ACCESS-ESM1-5
AWI-CM-1-1-MR
——BCC-CSM2-MR
~———CAMS-CSM1-0
CESM2-WACCM
——CIESM
——CMCC-CM2-SR5
—— CNRM-CM6-1
CNRM-CM6-1-HR
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CanESM5
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—— EC-Earth3

——EC-Earth3-CC
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——FIO-ESM-2-0
——GFDL-ESM4
——GISS-E2-1-G
HadGEM3-GC31-LL

0 2 4 6 8 10 12 14

W E/m
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Temperature profiles within the upper 200 m based on CMIP6 model data, reanalysis data, and observational data

in July 2012 over the basin, continental slope and shelf
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Table 3 Mean temperature differences (unit: °C) of reanalysis data and CMIP6 model mean data relative to in situ observational data

across different water layers of the basin, continental slope, and continental shelf in July 2012
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Fig. 2 Temperature profiles within the upper 1 000 m based on CMIP6 model data, reanalysis data, and observational data in July 2012

over the basin, continental slope
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Fig. 3 Temperature profiles within the upper 200 m based on CMIP6 model data, reanalysis data, and observational data in July 2014 over

the basin, continental slope and shelf
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Table 4 Mean temperature differences (unit: °C) of reanalysis data and CMIP6 model mean data relative to in situ observational data

across different water layers of the basin, continental slope, and continental shelf in July 2014

X35k K2 SODA GOEPR GECCO3 e L]
WEEESTONLIH LA 1.62 0.84 0.65 0.82
wz 0.11 0.03 0.05 1.07
57N b2 0.38 0.15 0.42 1.05
RE 0.06 0.07 0.06 1.20
i3 ) 0.18 0.53 0.97 1.31
w2 0.14 0.67 0.00 1.30
[Gi2S b2 0.09 1.14 0.26 1.68
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Fig. 5 Taylor diagrams of sea temperature in July 2012 for the basin, continental slope and shelf: comparison between CMIP6 model data,
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Table 5 CMIP6 model data indices meeting the evaluation criteria at each station in 2012 and 2014
(corresponding to the indices in Table 1)
i 20124F 20144F
WA57T°NLLRE /2200 m 4,.6.8.9,12, 13,15, 18,19, 20, 36, 37, 38 4.7.8.10, 12, 15,16, 18,19, 21, 25,30, 35, 38

WE457°NLARS )21 000 m
45 7°NLAE 1)2200 m

12,15, 17,18, 37,39

29,30, 31, 32, 34, 36, 37, 38
MAESTONRUE 21 000 m

4.6,8.10, 11,12, 15,16, 17, 18,19, 20, 21,

6.7,.9.10, 12,13, 21, 28,29, 31, 34, 38

7.8.12, 14, 15,16, 17, 18,19, 20, 22, 25, 31, 34, 35, 36. 37. 38

2.6.7.8,12,15,16,19,21,22,25,30,31,32,33,38

6,12, 17,18,19,21,22,24,25,27,33,39
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Data quality evaluation of reanalysis and CMIP6 model data for
upper and middle ocean temperature in the Bering Sea
based on in-situ observation data

Liu Jiankang"?, Chen Hongxia"?*?

(1. First Institute of Oceanography, Ministry of Natural Resources, Qingdao 266061, China; 2. Key Laboratory of Marine Science and Nu-
merical Modeling, Ministry of Natural Resources, Qingdao 266061, China; 3. Laoshan Laboratory, Qingdao 266237, China)

Abstract: Based on observational data from four representative stations along the transect B in the Bering Sea dur-
ing July 2012 (a cold year) and 2014 (a warm year), along with multiple sets of reanalysis data and climate model
results, this study systematically evaluates the ability of different data sources to reproduce sea temperature struc-
tures from approximately 0 to 1 000 meters and their performance over multiple time scales using correlation
coefficient, centered root mean square error (CRMSE), and standard deviation as evaluation metrics. The results
show that the temperature variability in the upper ocean (0—200 m) is significantly higher than in the deeper layers
(below 200 m). Reanalysis data generally have smaller average errors across all layers compared to climate model
data. Specifically, for 2012, the error in the upper layers is about 0.3—-0.5°C, while the model error is approximately
2°C; in the deep layers, the errors are about 0.1°C and 1°C, respectively. In 2014, the errors in most models were
lower than those in 2012, indicating that model performance is somewhat dependent on the climatic background.
Long-term sequence analysis indicates that all data sources can reproduce the characteristic “cold winters and warm
summers” seasonal cycle, but models show a systematic bias of about 1°C in the middle layer temperature. On the
interdecadal scale, the sea surface temperature anomaly (SSTA) shows consistent trends across data, while the
middle layer temperature anomaly (MATA) exhibits time shifts of several years for extreme values. This study
quantifies the error magnitude and uncertainty characteristics of different data in reproducing the upper ocean tem-
perature structure in the Bering Sea, providing a quantitative reference for regional sea temperature variation ana-

lysis and multi-source data application.

Key words: Bering Sea; sea temperature in the upper to middle layers; reanalysis data; CMIP6 models data
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