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• A better understanding of atmospheric processes in the lower atmosphere are critical for 
weather forecast and climate change study based on numerical models.
– Because the parameterizations of the atmospheric boundary layer (ABL) processes are mainly based 

on observations at mid-latitudes (Deser et al., 2010; Boe et al., 2010; Kay et al., 2011).

• Autosonde (AS14, Vaisala) was installed at the Jang Bogo station (JBS, 74° 37′S, 164° 13′E) 
in 2014 to understand characteristics of vertical structure and atmospheric processes over 
Terra Nova Bay. 
– However, in summer season of 2018/19 during Year Of Polar Prediction in the Southern Hemisphere 

(YOPP-SH), radiosonde measurements were made around 18UTC at the JBS to make four-time 
measurements per day at Terra Nova Bay together with the measurement at the Italian station around 
00, 06 and 12 UTC. 

– We used sensor of the RS41-SG model of Vaisala.

• In this study, we will show preliminary results on characteristics of vertical structure of 
temperature, humidity and wind in the ABL including ABL depth based on the measurements 
conducted in clear day during YOPP-SH. 
– Out of 86 measurements as Radiosonde, we chose and analyzed 24 cases marked as clear days in the 

report of weather at JBS.
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Name Amundsen Scott 
Station (inland)

DOME C 
(inland)

Adelie land 
(coast)

Ross ice shelf
(ice shelf)

characters
• high plateau(2,835 m)
• air temperatures can 

drop below −73 °C

• high plateau(3,233 m) • Similar to JBS
• coastline area

• an area of roughly 
500,809m2

Equipment

• Sonic detecting 
and ranging (SODAR)

• tethered balloon
• sonic anemometer

• SODAR
• 44m instrumented 

tower
• sonic anemometer

• radio sonde • small unmanned aerial 
vehicle

PBL Height < 200 m 200 ~ 400 m 50 ~ 600 m < 800 m 

Reference • Neff et al., 2007 • Argentini et al., 2005 • Kodama et al., 1988; • Cassano, 2014

Method • Back scattering • Back scattering • 0.01k/m gradient in Free
atmosphere • Temperature
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• The Jang Bogo station, a year-round manned station was open at Terra Nova Bay, East Antarctica in 
2014.
– which is expected to make a role on the understanding of year-round atmospheric processes at Terra Nova 

Bay 
• The surface at the Station is fully exposed during summer period and the front sea is fully open 

short term in summer season.
– Toward inland, the area is covered with thick ice sheet, indicating complicated surface characteristics over 

which wind experience with blowing from inland to the sea.
• Annual mean temperature and wind speed are about –15 ℃ and 4 m/s. 

– Due to topography, wind speed is relatively week. However, strong winds with > 30 m/s Intermittently come 
from northwest.
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2. Site and Measurements Second ThirdFirst

MAR. open sea APR. growth of sea ice JUN. Polar night

FEB.

MAR.

MAY. close sea

APR.



2. Site and Measurements  First ThirdSecond

FEB. 2016 - fully exposed  FEB. 2017 - exposed

FEB. 2018 – a few exposed  FEB. 2019 – almost covered

How do it change for the atmospheric Boundary Layer?



2. Site and Measurements Second ThirdFirst

from 13 DEC. 2014 from 11  APR. 2014 

from DEC. 2016 from MAY. 2017 (with NARC from Malaysia)  

AUTOSONDE



2. Site and Measurements 
the weather at the JBS

Second ThirdFirst

During YOPP_SH Clear day in YOPP_SHIn Summer From 2015 to 2019 
Temperature

Wind
decrease

cold

-3.5 ℃

4.2m/s

-3.0 ℃

4.1m/s4.0m/s

-4.0℃



2. Site and Measurements 
the weather at the JBS in clear day during YOPP-SH
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2. Result Estimated ABLH Second ThirdFirst

Potential Temperature (K, bottom), WindSpeed(m/s,top), Absolute humidity(g/m^3, top /5)

1.6K/100m 0.4k/100m

0.4k/100m 0.1k/100m



2. Result Relationship between HF and ABLH Second ThirdFirst



2. Result Relationship between HF and ABLH Second ThirdFirst

YOPP-SH in 2018

in 2014



2. Result Relationship between HF and ABLH Second ThirdFirst

YOPP-SH in 2018

in 2014

30, NOV. 2019

29, DEC. 2014



• Polar regions are very sensitive to temperature increases in the context of global warming.

• In the numerical model, high-resolution observations contribute to the simulation of results in the 
polor region.

• High-resolution radiosonde observations at the Jang Bogo Station are critical for better forecasting.

• Analysis of atmospheric boundary layers directly affected by the interaction of the indicators with the 
atmosphere is an important part of the analysis of the characteristics of the observation site.

• The height of the atmosphere boundary layer is estimated to be between 500 and 1000 m from the 
radiosonde observations in clear days during period YOPP-SH. 

• In the future, Complementing methods of estimating atmospheric boundary layers through SODAR 
and walk-tower observations at Jang-Bogo Station, and Pal et al., (2015) Reported to be related to 
radon concentration as the atmosphere boundary layer grows, so we will compare/analyze with the 
radon observation of the Jang Bogo Station.
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Thank you for your attention.


