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Fig. 1 Map of the location of the landfast ice observation site
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Fig. 2 Time series of hourly sea surface (2 m) air temperature (a) and wind speed (b) over the period between April 22 and November 11
in 2016
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Fig. 3 Four times daily measured temperature profiles at S3 Station on May 1, 2016 from SIMBA buoy with 2.0 cm interval (a) and TY

buoy with 1.0 cm interval (b)
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The X-axis represent the temperature observed by the sensors, the Y-axis represent the depth of the sensors, and the 0 represent the sea initial sea ice surface
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Fig. 4 Comparison of ice thickness between borehole in situ (black line) and TY buoy (red line) on S1 Station

—160
—180 |
—200

4H29H 5H18H 6HS8H 6Hé9El 7)3515 8)EjioE| Sﬁélﬁ 9)3&05 10911H 11H1H 11H22H 30
i ]

52016 4F ST u a1 TY il BEHE IR AR WL 84 19 b 000 QS DK — 8l 7 v i I ] ) 722
Fig. 5 Temperature evolution for the surface air-ice-ocean system from the TY buoy observations on S1 Station in 2016
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The black and green lines represent the initial sea ice upper surface and the ice-sea interface, respectively
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Fig. 6 Comparison of ice thickness between borehole in situ (black line) and TY buoy (red line) on S2 Station
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Fig. 7 Temperature evolution for the surface air-ice-ocean system from the TY buoy observations on S2 Station in 2016
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The black and green lines represent the initial sea ice upper surface and the ice-sea interface, respectively
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Fig. 8 Comparison of ice thickness by borehole in situ (black line), SIMBA buoy (blue line) and TY buoy (red line) on S3 Station
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Fig. 9 Temperature evolution for the surface air-ice-ocean system from the TY buoy observations on S3 Station in 2016
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The black and green lines represent the initial sea ice upper surface and the ice-sea interface, respectively
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Fig. 10 Temperature evolution for the surface air-ice-ocean system from the SIMBA buoy observations on S3 Station in 2016
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The black and green lines represent the initial sea ice upper surface and the ice-sea interface, respectively
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Fig. 11 Comparison between temperature observations detected by TY buoy (dashed line) and SIMBA buoy (solid line) for air (black

line), sea ice (red line) and sea water (blue line)
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Fig. 12 Observation results of ice thickness by borehole in situ (bar) and TY (SIMBA) buoys (line) on S1, S2 and S3 stations
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The black, green, red bars represent S1, S2 and S3 stations, respectively. The green and black lines are ice thickness detected by TY buoys on S2 and S1

stations. The red solid (dotted) line represent the sea ice thickness detected by TY (SIMBA) buoys on S3 Station
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Fig. 13 The weekly sea ice thickness growth rate for S1, S2 and S3 stations using the buoy data
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Fig. 14 The hourly averaged temperature observations detected by TY buoy on S2 and S3 stations
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line is the ice thickness detected by TY buoys
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Tab.1 The sea ice thickness growth rate
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Observation and analysis of landfast ice arounding Zhongshan
Station, Antarctic in 2016
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Taiyuan University of Technology, Taiyuan 030024, China; 5. Xiuning Meteorological Service, Huangshan 245400, China; 6. Xuzhou Met-
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China)

Abstract: Sea ice is an important part of the global climate system. Landfast ice is commonly found in the Antarc-
tic coastal area, which reached the thickest in the middle and late November around Zhongshan Station. Sea ice
thickness is one of the important parameters of the sea ice. We presented measurements by taken 1 SIMBA (Snow
and Ice Mass Balance Array) buoy and 3 TY buoys to monitor ice thickness based on the bias of different linear
temperature gradient in air, snow, ice and sea water in three different landfast ice stations (S1, S2 and S3) in the
Prydz Bay outside Zhongshan Station in 2016. The SIMBA measures vertical temperature profiles 4 times a day and
TY measures vertical temperature per hour. Both SIMBA and TY buoys were set up in S3 station. Compared with
borehole in situ measurements, the ice thickness derived by TY buoys had a mean bias and RMSE of 3.3 cm and
14.7 cm in S1 Station, 6.6 cm and 6.9 cm in S2 Station and 4.0 cm and 4.8 ¢cm in S3 Station. And the mean bias and
RMSE for the SIMBA buoys in S3 Station compared with borehole in situ measurements were 8.2 cm and 9.7 cm.
The sea ice thickness derived by TY buoys were more agreement with the borehole in situ measurements compared
with the sea ice thickness derives from SIMBA buoys in S3 Station. The result of Stefan’s law of ice growth model
shows the sea ice growth process and the ice growth rate varied between 0.1 cm/d to 0.8 cm/d, which is faster than
the result of TY buoys and is affected by the snow thickness. While compare with limited borehole in situ sea ice
thickness measurements and the great uncertain in the sea ice thickness derived by remote sense data, the error for
both the TY and SIMBA buoys are reasonable, which will benefit to the future sea ice thickness monitor near

Zhongshan Station.
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