55 44 35 55 5 ) Y/ S | B S Vol. 44, No. 5
2022 4 10 A JOURNAL OF GLACIOLOGY AND GEOCRYOLOGY Oct. , 2022

DOI: 10. 7522/j. issn. 1000-0240. 2022. 0132

MA Yuxian, XU Ning, YUAN Shuai, et al. Basic characteristics of sea ice environment on the east coast of Liaodong Bay based on field
observations[J]. Journal of Glaciology and Geocryology, 2022, 44(5):1492-1500. [T E%t, V77, R, 4. ZEFIG N H L R E R

WFOKIRBEIEAFEAE[T ], vi)IER A+, 2022, 44(5) :1492-1500. ]

E T MN BT RS REBKIMEERFHE

LE%, ¥ T, ® M,

TE,

ex®, A %, HAAkFE, K L

(E SRR PG 10T RGE 116023)

 E: 2R UK R AR O R 2 A A FE B ) A EE AT 55 T U PR R X
ORI VAT, LA S UK B TR K TAETR R o BT 10 AR VS AR ot 0 P8 3R T W kO s (15 2) S5 IRIE
TRV (9 a) A A 2RI RS , Mo 30 2R T A o 0 XL KR TG DK s 4 43 A1 S R B AR E EA T T 36 3F «
Xt fo R 1 7 A2 A 4RSS mes™) L EBARIEAT T, K IRIE KA 2016 4 LIk 2B H N NNE .,
NE [i] NE #6245  f g AU 2016 4F LI fe 32 4Ua] dr SSW ] WSW AR o I8 1T ROULIN 1% 7 S X0 00 45 s
HEFT A3 HT , & BRI ZR I L B TR PR 5 T 0, Bl R A T 12 A3 B4 L A ) PRIk E T
LA NAEIZE2 Ada), BEE & AT 2 A a5 YR T-10 T KR IEARERFE-1. 4 CHHE, <AL
F-10~-5 CH}, KB IEAR S F-1. 4~-0. 5 CX[A], KIRALF -5~5 CH, VLI S KB IEA S F-1. 4~
3C, X Ao B v 5 TR U E L TE PN A2 I DR A3 A TR L B R AT BT, & BT vk g AR S
W RS Stk B T 12 H 12 H R WAE 1 H 9 H TR 3R G ipn ki) , 1 H 9 HiJE
22 H 8 HAjJa Akeos B o i okt , 2 A 8 HATIE 23 H 15 H T JE im0 1 O iz @l ) 5 i
Lt P 2L %l e BT 5 R R0 B S Y O DK S UK A T SR 2 T A S B vk
H oKk H 58500, 005 D5 s B k47 T X o 25 B0k H 520K H (IR R 2R 4007 3 vk 5 2 vk

AU E T T BAEE 0 RS AR TT 5 R AL R T DA Al A 2 2R 50

KGR Wl RIS G KR VI RRIE
hE 4SS P731. 15 XERARERD: A

0 5|8

VE R A 2R e AR 26 B2 1 235 Kt Sk, ¥ it 41 4
75 A R T DKORT P T 25 % 3% B i L EE R
DLHE DK TR A 01, ¥ UK AT 1L 2R VB T VR T AR A6 44
B4 il 2 dng 7, T RRES R B B UK TR — B TR
PTGV () T a5 o U UK UK B4 T B T A X TR K
KER G S B6A & EEE .

VK5 RS A AR A ) i 07l BBURRS . A AR
RIN, 1961 4F LUK 2 3% E AR JL € A 1990 4F 2
Je B A B — T s, Ma E Y LR 8
P hy Aty AR 2 BB A T B AT 1 1951 4F
DL 1 UK A% PEAR L 45 T 78 1010 38 A DK I Y AR R

fm HEA: 2022-02-07; &IiTHHEA: 2022-07-06

XEHS: 1000-0240(2022)05-1492-09

s Yan S5 DL VKIE 8 90 TR 18 U A
fitlh, X 1958 4T L) ok (1) K1 18 AR #4743 B , &2 311958
A LA W g T S5 DI 2 3 R — I8N K
s Gong F5 I TR RUBE S R %o W 1 Vg K A 7
WS, Sz PRV I R S B ) a3 . S TR
3 165 pKOW I 98 Vi AES L AR R TR H5 1963—
1988 41 [ 7 DI ¥ 3 0 YA K A7 LI e, 465 1
T RN B G VR TR 1 2 VKU B 2 vk I B R 1)
Z AP S5 AR 0 AR 4505 28 AR L I REAIEAEL
HHE 1974—1988 4E NOAA TLAE K A . KHLL I AN
VKRR S I B RE, 25 1 T AR TS i s M
S 5 0B VKA T AR PR AR RE . R R B,

BEEWHE: EEEAHRITREH (2017YFA0604901) ; K% 1 32 #5155 )2 A AR Gl 55 H (2019R107) 5 10 7 4 FBHE 3 4] 5 H

(2021JH2/10300004 ) % il

TEEEA: S ED, BiEAr 61, RN KY B 122 M BiF 5% . E-mail: yxma@nmemc.org.cn
BEES: AT, TR, 2K HEYE BT . E-mail: xzhou@nmemc.org.cn



51 Iy WA . LT B I A4 30 2R 75 7R Vi DK 5 S AR REAE 1493

A AT IR DK KA AR, 2 DL 1990 4F 22 i #3700
DU Ry il , 6 235 UK A 2 32 1 D3 L Bl A T 456
Th, B2 KA AR Ak i PR R R AE 43 AT . i L, 20
M2 9042 S5, i T il i vk i A2 52, 2 80Y
VAR ROV 0 8% A S il /D50 i BT AR VS AR T
UKAE T i R W I AAAE S AN 2 S S AR 1k
T o T B &5 VK 1 BIF 5 e = 3 S O 0 54 1Y)
B

AU ARFE T 90 AR Al 5514 T8E ok UL
STV IR AR R TR VKIS e AR AR
i Bl £ B (B i 5 1T A A4 A 1996 4F ) 5 FL i I
TRYEF (2012 4 4f ) B 3T Vg 3k A7 1 3 452 1 g K R
i AR S AR SRR £ P F 8 98 K UL 35 11
SGEAE VKK O VK 4R B RS 5 IR Y I
VT DU/l 5 5 2K IR R UK UK B I VK 4
JEE ORI AR Ay il 45 45 Vi AR sl i BB 0 19 37 25
S G0 O T o 5 B0 B s o ) LIRS | oF a0 4 5 32
IRVE IR R UK AR FRAE AT T G o0 br . AR SO
AT TAETVRAN T 90 A- AR5 10 AR V8 R 2 e 11450 ik
TR BB T 10 R V5 7R e g vk R 85 1) AR iy
fiE, LR TAEXT AR A0 TE 50 R M vkAg AR F T 4

1 HifEskiR

AR SCRAE WA PR 43, — e £ P8 7 Gk T 0K
LI 355 A 4 A< ZE AT B U VIO, — 2 R Y T BT
TR, 2012/2013 4FFF- 4 14 24 2 pkOUL I - fof; £ [
il UL - B 4 i R T 38 PR S T K1 5 B AN
N TGk SIS S o a2k E Ik BRSO VKIS 15 B
T2 IR AR U R SR TADMDRE 72 B2 55 K B (B A AR G
R AT R UKL B 8 N TR oK WA 2,
BT 0 T KR R R KR N T
2015 4F Z Hij , ik £ Bl o i oK O D0 N B3 B H Ol sk
08:00.14:00 5 20:00 il XU | fig WL Y (UL
D42 16 km) 197 DK K 55 16 0K 2 52 52 (Ui T 00 )
L) . A 20154EZ )5, ikl B 3h 5k (LR
AR FE T A ) A, B H AR 0 5%
TR UK ] 5 T K8 4R B 5 ARl G U] i SRR
s 96 VR UL HL VT AT, B 3 s R — WK, 4L
10 min B AR AT 8 307249, 15 31 fe 200 £ a0 -
2017/2018 42 J5 , fif £ P&l sl Vg oAU 00 5 5%

TR FE A B LI 3 5 A bl R A 44, g
& VTAE R F SR W TFB AT

I AE 0L 36 B PN A Vi ok ok e 5 98 K 4 R AR L .
YT I DIOULIN 3k 2 DU A3l o5 il S 05, A 2012/
2013 TP 455 H 08:00 5 1400 5 AE UL TG Bl Y i
VKUK VKSR RZKIR BRI T 0.5 m) 5
SGHE 2020 4F [ sl A G 0 B A (f5 18R 25
5 Maximet 2 ¥1] GMX500, 54 RAEMZ 1 Hz) ,
GBI UR T SR A 5 RS T3l WL A7 & %5 7 m,
5 B A5 E T B UL B2 11 ks /IS S YT A S
5 RIEL T Ry 3l Bh o A5, 2012—2016 4F 2B AN &
IS ORI V9 U, 0 A 32 8 WL 0 540 5 2016 4F T 4R A H
SN — VK, T2 55 AR AL 35 B L Bl P g vk ok i 5 it
UKL 5 /A St UL A7 R 1 m, I AR R T g
DLYE R 24 6 ks YT A7 R WL B 157 4 m, I B 2% 1
T HE ULV BB 24 9 km s FCAH - 3 U005 5 16 m, B
B A5 F R BE LI FEL 24 16 kmo 76 F 3R WR I 5 F o,
SR H A 18 O s 7K R /K R O0E o Ui 3
SO E DL o I Y SEAC S B WL 1., Hoh, fil
R D UM A€ R R /T N 2 N
(RS (W N E e |

PELL UL 3ol 7 (L5 [0 A Ay i £ P 37 )

Fig. 1 Location of the observation stations ( The red

dot is the location of Bayuquan Station )
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Table 1 Basic situation of the observation stations
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Fig. 2 Trend of average air temperature in winter at

Yingkou Meteorological Station
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Table 3 Environmental elements of first-ice date

at Wentuozi Station
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Table 4 Environmental elements of the final-ice date

at Baxiandao Station
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Basic characteristics of sea ice environment on the east coast of
Liaodong Bay based on field observations

MA Yuxian, XU Ning, YUAN Shuai, LIU Xueqin, SHI Wenqi,
ZHOU Xue, LIU Yongqging, CHEN Yuan

(National Marine Environmental Monitoring Center, Dalian 116023, Liaoning, China)

Abstract: Obtaining air-ice-sea environmental characteristic data has become an important task for field observa-
tion in winter, it is used to accurately and quickly carry out regional ice assessment and prediction to meet the
needs of sea ice disaster prevention and mitigation. Based on the winter observation data of the Bayuquan Radar
Sea Ice Observation Station (15 years) and the sea area near Wentuozi (9 years) on the east coast of Liaodong
Bay, the basic characteristics of the sea ice environment such as wind, water temperature and distribution of sea
ice are discussed. Analysis of the data of the Bayuquan Station and the winds greater than Level 4 shows that the
northerly winds have changed from N, NNE and NE to NE since 2016, and the southerly winds have changed
from SSW to WSW since 2016. The water temperature observation data of Wentuozi were analyzed, and it was
found that the water temperature showed the cooling period, the stabilization period and the heating period. The
cooling period occurred from December to mid-January of the following year, the stabilization period occurred
from late January to mid-February, and the heating period occurred in late February. When the air temperature
was lower than =10 ‘C, the water temperature was basically maintained near —1. 4 C; when the air temperature
was at —10~-5 ‘C, the water temperature was basically distributed in the range of —1. 4~-0. 5 C; when the air
temperature was at —5~5 C, and the water temperature at the observation point was basically distributed at —1. 4~
3 C. The proportion of ice floes in the visible range of Bayuquan and Wentuozi Stations was analyzed, it was
found that the sea ice area showed an increase zone, a stable zone and a decrease zone. Bayuquan Station was an
increase zone from December 12 to January 9 of the following year, the sea ice range was a stable zone from
around January 9 to February 8§, and the decrease zone from around February 8 to around March 15; the Wentu-
ozi Station was similar to the Bayuquan Station. Statistics of ice period in the waters near Bayuquan and Wentu-
ozi are given, and the average first-ice date, final-ice date and ice period of the two locations are given, and
compared with historical data. Combined with the analysis of the environmental elements of first-ice date and fi-
nal-ice date, the regular characteristics of the first ice and the final ice are summarized, and it is of great signifi-
cance for the assessment of ice conditions in Liaodong Bay.

Key words: Bayuquan; Wentuozi; meteorology; water temperature ; ice condition characteristics
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