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Katabatic Winds around Syowa Station, Antarctica
Yoshio Asuma’-2* and Asami Komatsu®?*

(2009 4 12 H 24 H=A$; 2010 42 3 H 16 H5Z#)

Abstract: To investigate local winds near Syowa Station, katabatic winds
were analyzed for 5 years between January 1999 and December 2003 following
Morita’s definition (1968) using synoptic hourly observation data at Syowa
Station. Appearance frequencies and vertical wind and temperature structures
were also examined. It was found that spatially and temporally small scale
katabatic winds are predominant in summer and low level strong winds are
characteristic in winter. Winter katabatic winds are connected to the large scale
atmospheric circulation. These conditions were analyzed and simulated with
an objectively analyzed data set (NCEP-FNL) and a meso-scale weather
model (Polar MMY).
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MONTHLY KATABATIC WIND APPEARANCE FREQUENCY
1999 - 2003 (TOTAL EVENTS 345) AT SYOWA STATION
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Fig. 1. Monthly katabatic wind appearance frequency. Panels show total appearance frequency
from 1999 to 2003, 2003, 2002, 2001, 2000 and 1999, respectively.
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SEASONAL KATABATIC WIND DIRECTION AND SPEED
HISTOGRAM 1999 - 2003 AT SYOWA STATION
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Fig. 2. Katabatic wind direction frequency (left panels) and wind speed frequency (right panel)
from January 1999 to December 2003 at Syowa Station. Top panels are summer
(November, December, January and February), middle panels are spring and autumn
(March, April, September and October) and bottom panels are winter (May, June, July
and August).
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Monthly time variations of mean sea level pressure, temperature, wind speed and
direction downward short wave radiation, downward and upward long wave radiation
and cloud amount observed at Syowa Station in January 2001. Red solid lines show the
katabatic wind appearance times. The arrow in the bottom column is 22 January 2001
as a typical case.

Fig. 3.
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Fig. 4. Monthly time variations of wind speeds and wind directions, and potential temperature
in January 2001, observed by upper air sounding at Syowa Station. Thick solid lines
show the katabatic wind appearance times and arrows in the bottom column show 22
January 2001 as a typical case.
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Fig. 6. Mean sea level pressure and wind (top panels), and potential temperature and zonal
wind in the meridional cross section over Syowa Station (bottom panels) at 0000 UTC
(0300 LT) (left panels) and 1200 UTC (1500 LT) (right panel) on 22 January 2001.
The asterisk in the upper panel shows the location of Syowa Station, the red solid line
shows the location of the meridional cross section in the bottom panel. The open arrow
shows the location discussed in the text.
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MAY 2000 SYOWA STATION (69°S, 39°E)
MEAN SEA LEVEL PRESSURE
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Fig. 7. Monthly time variations of mean sea level pressure, temperature, wind speed and
direction, downward short wave radiation, downward and upward long wave radiation
and cloud amount observed at Syowa Station in May 2000. Red solid lines show the
katabatic wind appearance times. The arrow in the bottom column is 8 May 2000 as a
typical case.
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Fig. 8. Monthly time variations of wind speeds and wind directions, and potential temperature
in May 2000, observed by upper air sounding at Syowa Station. Thick solid lines show
the katabatic wind appearance times; arrows in the bottom column show 8 May 2000 as
a typical case.
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Fig. 9. Potential temperature and relative humidity observed by upper air sounding at 0000

UTC (0300 LT) (left panel) and 1200 UTC (1500 LT) (right panel) on 8 May 2000.
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Fig. 10. Mean sea level pressure and winds (top panels), and potential temperature and zonal
wind, in the meridional cross section over Syowa Station (bottom panels) at 0000 UTC
(0300 LT) (left panels) and 1200 UTC (1500 LT) (right panel) on 8 May 2000. The
asterisk in the upper panel shows the location of Syowa Station, the red solid line shows
the location of the meridional cross section in the bottom panel.
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Fig. 11. Cumulative appearance time when the wind exceeded 10 m/s below 700 hPa from 1999
to 2003. The upper panel shows the monthly cumulative appearance time; the bottom
panel shows the seasonal cumulative appearance time.
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Fig. 12.  Frequency of appearance of wind exceeding 10 m/s. The upper right panel shows the
height dependency of appearance frequency; the upper central panel shows wind speed
frequency below 10 km in height, the upper right panel shows wind direction frequency,
middle panels show frequencies 3-10 km in height, and bottom panels show frequencies
below 3 km in height.
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e Microphysics
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¢ Planetary boundary layer
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Fig. 13. Domains and parameters for Polar MM5 to simulate katabatic winds near Syowa
Station.
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Fig. 14. Potential temperature, geopotential height (bottom right panel: sea level pressure) and

winds at 300 hPa (top left panel), 500 hPa (top right panel), 850 hPa (bottom left

panel) and surface (bottom right panel) at 0000 UTC 22 January 2001 in domain 1.



326 TG TTIHE « VR RSE

KIZ, 22 HD 6 B Z & OACERFEFE 9 km O domain 2 TOWFHEKE & #i_F & % X
1512R U7z, B, FEdLICR U2 5413 16 1078 U 22 BRI T < 29l & 3 2 bR
EEM O 2R L Twb, 0000 UTC 2574 ¥ NEOHIER E LTS h -z ch 5.
15 &0, IEFIEHSGE < OFBOKRPEE 2 R 2 LiWEES 0000 UTC I HBRL Tw»
5. Lo LA S, 0600 UTC IZiE 2 OFEAFG S %D, 1200 UTCIZIZY 2 # <RV A
B TO/NEB R RKEMERS BN TW 5, K16 1%, FEFIEHRLE < OREILSAE RN T O
fir e, WrECH 5 QRO RIS & $RERS &2 KEIT, Wi E A 7 75 1 O B O FRE
5% A 7 —TmLITH S, A F /AL S 4172 0000 UTC T, FfKRFHE I
B o CTERMBOMEO TS, KKKE THP SN ZLSSRIA 2 TS 20T, 2K
BOBMLDRATE S N TR & FATICH O S 2 iz 5, FBOKK EOTE
1-1.5 km FREOKRGQOLEENIEL 8o T, TOXKKEDOTETHR SN 2ZE8D

22 JAN. 2001
SLP 00UTC (05LT)

souTc 22 zen 08UTC (0SLT)
WINDS

wino Wi
o ome @ s
] =" a0 ) L )
‘SEA LEVEL PRESSURE 'SEA LEVEL PRESSURE
oo $EE soma e fowz 22 soees e
wm Y-“I.m
[ n0 ) o o e m)
4500 4500
3600 3500
Loy 708 4} 3000
2000 2000
1000 1000
500
] o
8000 8000
WD ‘WIND
ases = s
= B0 ey — 80wl
'SEA LEVEL PRESSURE ‘SEALEVEL PRESSURE
.ﬂ.. m 10008 i) :m ﬁ 10001 P
TERRAIN HEIGHT TERRAN HEKGHT
B o w0 om o
4500 4500
3500 3500
3000 2000
2000 2000
1000 1000
500 500
0 °
~8000

15 2001 4F 1 H 22 HEEFIEHE 0 0000 UTC ((EEEA), 0600 UTC ((EEEA), 1200 UTC
(FE¥ER), 1800 UTC (TEYAM) @ domain 2 OYFESE, MG, B EE7E 0 EALA
FHRII 16 ORFALITR O ALE 27~ 3.

Fig. 15. Sea level pressure and winds near Syowa Station at 0000 UTC (top left panel), 0600
UTC (top right panel), 1200 UTC (bottom left panel) and 1800 UTC (bottom right
panel) on 22 January 2001 in domain 2. The solid thick line with closed circles shows
the location of the meridional cross section in Fig. I6.
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Fig. 17. Potential temperature, geopotential height (bottom right panel: sea level pressure) and
winds at 300 hPa (top left panel), 500 hPa (top right panel), 850 hPa (bottom left
panel) and surface (bottom right panel) at 0000 UTC 8 May 2000 in domain I.
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Fig. 18. Sea level pressure and winds near Syowa Station at 0000 UTC (top left panel), 0600
UTC (top right panel), 1200 UTC (bottom left panel) and 1800 UTC (bottom right
panel) on 8 May 2000 in domain 2. The solid thick line with closed circles shows the
location of the meridional cross section in Fig. 19.
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