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Table 1 Overview of surface temperature and salinity observation instruments used in China’s Arctic expeditions
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Table 2 Technical specifications of surface temperature and salinity observation instruments and equipment used in

China’s Arctic expeditions

itk MUER S WERE £ R WE AR
WTR-1 7Kg it B / 0.02 °C -5~35°C /
SYC-2 Eh &t R 0.001 0.01 3~42 /
Alec SR HILX (CT) R 0.001 °C / -5~40 °C +0.02°C
+£0.005 (36~30 VG H
SYA2-2 U Eh FF it Hh 0.0006 +0.001 2~42 .
i/ i/ W, 8 F+0.003)
I 0.001 °C 0.01 °C -5~35°C /
SBE 21 SEACAT AR & 75 £h 4%
R 0.0001 S/m 0.001 S/m 0~7 S/m /
i 0.0001 °C 0.002 °C -5~40 °C /
SEB 45 MR I =AY

SR 0.00001 S/m | 0.0003 S/m 0~7 S/m /
SBE38 i A B 0.00025 °C 0.001 °C -5~40 °C /

1.2 #RhiksE
AT 1-12 KA 8 E iR Sh B AT B 9w, A FOIREE T 5 L= A B AT TR UG AE IR

SRBAE AR D T R 1 GPS Wi 5cds, R RS BCERE TAN AT Rk 28 0 Ab BR 1) 8 R SR 20 DA B an 2

AR BN G SRR « Bl . ST, AP E pUR L ZoRME Bk 3 iR,

R3  PEIESRSBIENRHFONME BR

Table 3 Unsorted underway temperature and salinity data information of China’s Arctic expeditions
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Figure 1 Survey routes of China’s 1st to 12th Arctic Expeditions
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Figure 2 Comparison of surface temperature and salinity data from the Sth Arctic expedition voyage before and
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AEHEE R csv #RFATEME. LL “Chinare Nxx-A_STS 20000720-20000821 Imin_F/B.csv

40

Salinity (PSU)

”»

”»
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PUANER sy, BARS X 3 fros,  “A” XACRFTEH BH#EES - AWk X, “B” XA [ A igk-
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Figure 3 Schematic diagram of survey area zoning
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ABIEE NP EEE 1 - 12 WAL ZEWIE (1999 - 2021 ) FERTRE/KEZE B H G,
PRGN csv, BB ERQIE AN, B, SR, 4. EEMBES, BRE 1 IRILREEK
HARESL, B HARHIR I EAE R G — N 1 508 REARERATBRNE . KRB R E RS
WA 4. BAEHRREGI AL S,
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DERZRIR
R4 BEWERHA
Table 4 Data structure specification
s | PXEK FEL AR TR RAL AYEUL
1 FFs Record / BHOW, 1AL
2 H# Date UTC TR, HPA TR (UTCO) R, #%30h yyyy-mm-dd
3 ingE| Time UTC TR, R ARUTO)Z R, #%38 hhimm:ss
4 72 Longitude deg T, AR EROR, NS R 6 A T
5 i Latitude deg FaEM, AR EERR, NOSERE 6 A 8T
6 b85S Temperature °C T, NUSEIRE 2 A S
7 HhE Salinity PSU FR, NOE R 2 A T
8 SRR DQ_flag / BEOE, M AT ROR
9 UL Remark / TR, HELEMRAGE, AT, EXEHTRR
x5 BIEFH
Table 5 Data sample
FFs =E: il HEE 21 3 BE HhEE =i &
Record Date Time Longitude Latitude Temperature Salinity | DQ flag Remark
/ UTC UTC °N °E °C PSU / /
10 2012/7/11 3:39:00 52.959116 169.595975 7.70 32.45 1 /
11 2012/7/11 3:40:00 52.961809 169.598663 7.70 3243 1 /
12 2012/7/11 3:41:00 52.964459 169.601420 7.69 32.49 1 /
13 2012/7/11 3:42:00 52.967143 169.604113 7.68 32.44 1 /
14 2012/7/11 3:43:00 52.969849 169.606753 7.67 32.48 1 /
15 2012/7/11 3:44:00 52.972450 169.609352 7.67 32.43 1 /
16 2012/7/11 3:45:00 52.974945 169.611898 7.67 32.42 1 /
17 2012/7/11 3:46:00 52.977406 169.614372 7.66 32.45 1 /
18 2012/7/11 3:47:00 52.979840 169.616800 7.66 32.46 1 /
19 2012/7/11 3:48:00 52.982233 169.619133 7.65 32.48 1 /
20 2012/7/11 3:49:00 52.984637 169.621399 7.65 32.49 1 /
21 2012/7/11 3:50:00 52.987084 169.623621 7.65 32.48 1 /
22 2012/7/11 3:51:00 52.989533 169.625760 7.64 32.49 1 /
3.1 REEHTE

PR & B SRR P, B R

BT 5l M R IR B i AT FEVE AR R, AR SR

FAEER 1-12 AL SR E MUK R R iR S . AR AR RE S, MRS CTD TR E ]
(18197 ey 56 B30 S BRARL A B RO i AT PR B A S AN — BPiA 2, AR Bodl B R AT AN R o
R ox e E TR AR S i S s AR AT S A SR VAL, BRI 6.
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Table 6 Quality assessment surface temperature and salinity data for China’s Arctic Ocean expeditions

RERFS B RV ol i =R
1 R4 Hdls 60.41 %
2 AR A SR 7.67 %
3 BN 2.18%
4 A 8.98 %
5 ZAH 20.76 %

(1) FERRAEAS A 3 Sk A A 2 58 1 W 7V BT fe v i) de K s /ME VGO, i TEA A
VEIX R IR BE AN Sh BEA 22 S, A9 A0 CE AT B B R B— 11 A e T B it 7 iR P8 S 7 H -5°C—15°C i
B 25-35 PSU, U A s i Hdi s oK IR EEE /T 0°C-5 CE R BE 3l A T 25-30 PSU,
I E R AF BE R o

(2) BSOS 2 5 TR A i /KR 5 K A 2 T 1 B — SO AR A 00, %
HREALH 2 ) 7 A AT A A, A5 RAE R, U X B AT 1 — 2D IO, ARIEAUAT & (S BB
HHEEWRE, BERTAAERRED, B EAR LT WA R FEE, AR I 56 0E 02050 5
i B B A3 A7 A

(3) SHFHEE R SR EE (7FF 1/ BAAD , SREFEE RN, FRbRic A -

(4) LB TORHUEI L ShRBHE B L OB sl b RFEA BAE S, MRl N
A A Y NaN.

3.2 REWH

Z R, SHREER R ERA . X RS NSRRI 4R il R 5 S
TH T a R, I IR A KPR R R B S e e (K 0, B T e s A 1 SERR i Bl R 1/
PR AR, BRI S s B DL 7. BeAh, BREE 1 RAEEZ4N, HARMTICH Rk
PR35 80% A E, 5 8. 9 AL E A Ml R ik 99% A .

K7 HHEILKESEENIRER R FEE

Table 7 Anomalies of surface temperature and salinity from China’s Arctic Ocean expeditions

s EZNIR B4 | WREK RURE- &% s REHELE BREEE
1 1 AR E 5 1999 16 K 29 % 7% 75.86%
2 2 bk 5 2003 45 K 60908 4% 7216 % 88.15%
3 3 bk E 2008 54 R 815810 %% 143226 % 82.44%
4 4 AL E 5 2010 57 K 464869 % 11430 % 97.54%
5 %5 ik H 2012 59 K 466049 % 30367 % 93.48%
6 6 btk H 5 2014 58 K 131384 %% 7647 % 94.18%
7 7 AL E 5 2016 56 K 132471 4 5322 % 95.98%
8 8 YLk E 5 2017 47 K 101495 4 29 % 99.97%
9 %9 bk H 5 2018 43 K 73943 % 201 %% 99.73%

T ERIEHAE, 2025,103) |9
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MBS0’

5 EERIR FH | MARE TSRS E RESHEHE BREIEE
10 10 kbt g 2019 14 R 17663 % 2142 % 87.87%
11 211 kbt B %R 2020 37 K 46537 %% 9098 % 80.45%
12 12 kbt B 52 2021 46 K 381574 % 17201 % 95.49%

PR R 2 R SR LI A A AR X B 22 25 S A B B N A . g R N R B R AN < R 4t
L AURESPS T S NI (NESHERE & PN Wl 1] 0T = kDD = K23 (E PSR IS €17 1 ic32
TS 1 IRES 12 RACRAL = H SOERUR R KR R EE, SR REHE) T, S
Ko WL R A B AT TN FFEEmb A, s stk ly; WHRZmARE, PREFE Sm F

FAs Wk —Bar, RE R SBE21; AHiR AU 46 RE R AT e A — 2, HLE v =20,

A G

AT B R R S8 S AR BRI AR R ) S B T SR O 1A R SRR, it
BRI DA R i AW SRS PR 1 B R A A B PR EAN
ot EEE, AU AR B RGE HB IR AL DL 2 YR R A N A 2 0
SRR SR AT SIS

SRR R A AR E 2R 1-12 IRAEAR A} 25 52 A A PRI 53 % AR B4l 5 (1 Dk

s L iR AES AL
RN, BT . FRM. | PR b AR R
51 Yolbhr s 1 SN
B IR ) 1999 ) SR oA A
R, BT T A Tk | BRI RO A
R
B2 OB | 2003 )y e R A
X3 <. bEEN A1) 3
e o | wmisitoior. prssvnminsh—smeansy
53 WAbheEgE | 2008 | v S i EFEERAT O, BiREER, h
HiE. R, I, BRAE. B LR 2B 4 B 2 2 AL 92
N M &
K WA BT R M sk
A YIbE S | 2010 | BI. T4 G, B, TENA. | REGEAS. RIS G
R
P T T
k. K AR, ks, e | R RORER SRR, IR
e e B e | % WRAREBE R,
B udeEEs | 2012 | v o (R AR R FE ARy [ SR PR B TR 00
WA M. FNE. XIEW. T HR R R 2. KRBT AR,
Ve SRR i AR = e 2l it KR N
W SEHREL . O T
W 6 UILIEEE | 2014 | 0. HEA. b R T L o
W7 UL | 2016 | HEA. W N
ZpE. S, WKITIE. DN SR | AR . AR
e Ve
BEUABER | 2007 | o " g s, SR, B, | CERPERIR. EARE SR
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IRV €ZY ] F4 R AEE $iFT AL

Bty LN R ES 82T s R

WRLLES . 2508, MRIEAIE. HiZ%. B H ARSI — It O R R
B9 UALEEE | 2018 | BB GRK/NEG. SRS EEIE. KK | . BARTRIRERGE AR ITIT. AR B

B . EAE g e S
T S WL, RO A | A R A
P 1 \/_' £
510 DCAERASE | 2019 | o T e SEPETFILHT . R A

TR SR AR BRI — T

UL S | 2020 | B S, TBETL R G, A, R

TE AT ST BRI H

12K 2 | 2021 | WHE. . HZER. . S NS SN
512 wALREEZ | 20 MR, TAF. HZEE. 0. &k RIS R S

BAIAR (1998—) , 2z, 2@ Sz, Wi, BRI RCNEEERY . A T HdR
PrEwscRs,

BRLLEE (1975—) » 5, WWRAWAT N, Bt S TR, #7807 oA P 2 S v T 2
FR . FERIE AR HE KB .

Bk (1978—) , &, HMWBEEKENAN, %+, HRTHAREER. FEABE TE: HdEREE
il .

XY (2002—) , L, WEAMEATA, ¥4, BTV, FEAE TE: HdRiiE
R

HHHA (1986-) , 5, ZEERN, L, @Y TR, W7o TREAR . 38R T
PE: WA YET R R A .

RrgE (1975—) , B, WERAFSWA, M, SRR, BFF7 ROk R
FERI AR BRI =

(1] BBEF, LA, BrE M. BRI 0K 2 X HE KR 2R 45 S HOE OLEE ], ¥ 5,
2003, 34(4): 375 - 388. DOI: 10.3321/j.issn: 0029-814X.2003.04.004. [ZHAO J P, SHI J X, JIAO Y T.
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A dataset of surface temperature and salinity from China’s arctic
expeditions (1999-2021)
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XIA yinyue!, WU Lizong!**
1. Polar Research Institute of China, Shanghai 200136, P.R. China
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*Email: wulizong@pric.org.cn

Abstract: The ocean surface is the interface for the exchange of water vapor and energy between the
atmosphere and the ocean. Sea surface temperature and salinity are key variables that affect and reflect the
changes in the air-sea system. Underway observations of surface temperature and salinity provide essential
data for studying water vapor and energy fluxes across the air-sea interface, and also serve as the basic
fundamental inputs data for research in other branches of oceanography. This study is based on original
observation data of surface temperature and salinity obtained from the investigation of China’s Arctic

expeditions from 1999 to 2021. Following the establishment of quality indicators and standards, the data

BRI HAR, 2025, 103) |13


mailto:wulizong@pric.org.cn

CE HEIREEEMEERRESESE (1999-2021 4)

DERHSRIE

underwent preprocessing procedures, including the removal of duplicate records, information
supplementation, resampling, gap filling. Statistical methods were used to detect and remove outliers from
the preprocessed data. After quality control and evaluation, the data were compiled into a standardized
dataset in a unified format, ready for direct analysis. This dataset provides data support for in-depth
understanding of long-term climate change in the Arctic region, studying weather change processes in the
region, and calibrating satellite remote sensing data.

Keywords: China’s Arctic expedition; Arctic region; surface flight temperature and salinity data; quality

control and evaluation

Dataset profile

A dataset of surface temperature and salinity from China’s arctic expeditions (1999—

Title
2021)
Data authors ZHAO Canran, CHEN Hongxia, QI Xin, LIU Xiaoya, XIA Yinyue, WU Lizong
Data corresponding author WU Lizong (wulizong@pric.org.cn)
Time range From 1999 to 2021

The Arctic region (180° W-180° E; 40° N-90° N), including the Bering Sea, the
Geographical scope
Chukchi Sea, the central Arctic Ocean and the Nordic Sea

Data Volume 32.9MB
Data formate *.csv
Data service system https://doi.org/10.57760/sciencedb.j00001.01168

The dataset consists of data such as observation data, latitude and longitude,
Dataset composition
temperature, salinity, and quality identifiers.
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