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Dark Streams Observed on NOAA Satellite Images
over the Katabatic Wind Zone, Antarctica
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Abstract: In the katabatic wind zone in Antarctica, some characteristic streams
are frequently observed in NOAA satellite images especially in the winter season.
We call these “dark streams” in this work. These dark streams are observed to
move and change location and their width slightly in a series of succesive scenes
of NOAA images; however, distributions seem to be restricted to areas of some
specific topographies. We measured air temperature and wind speed at one point
by means of one of our AWS (Automated Weather Station) system. Air tempera-
ture was not particularly low and remained steady, and wind speed was constantly
high, 13 m/s or more. TBB analyzed from NOAA AVHRR may provide surface
temperatures which are thought to be proportional to the air temperature which is
equalized to emittance temperature of the blowing and drifting snow particles.
On the basis of these data, air temperature inside the stream was 15°C or higher
than that outside. Along the central line of the stream, air temperature was
analyzed to vary with height at the dry adiabatic lapse rate. From these observa-
tional results it may be considered that these dark stream images are composed of
a warmer air stream compared with that of the outside and a strongly forced
downward current along the slope.
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Fig. la. The best case of a clean-cut (ie. dark) stream in the scene observed by the NOAA

satellite in this area. The dark stream at its strongest, flowed from Byrd Glacier to
Breid Bay and 200 km out over the sea ice. Dark brown indicates higher tempera-
ture; light yellow indicates lower brightness temperature (5 July 1988).
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Fig. 1b.  Extremely unusual cases (9 July 1988) with no dark stream observed in the location

where dark streams are usually observed as shown in Fig. la.
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Fig. 2. The variation range of distribution of west and east side boundaries of the dark
streams observed in winter, 1987, shown as the two hatched areas on the west and
east sides of the figure, respectively.

katabatic signatures 3 S FEA T3, ZZTRFERLEKICESNZNARZE ST, IThER
W [F—=27 XN —4] EFERZERT 3,

2. F—27 A M) —ALDOERBICET 2 BRIBTER
la I3RTROERIC, ThETIDHEETERHIN/ D DDROTROLHEBRICAZ 2B TH
%, MOELCFRELIEREICL D, RAVT v 7 R2 57 RNy RBRGN, #IEES
FENMEL, FBENTREIEERLTWVS, ZOL S BRI ZDIMKSPHRICAZ B2
DDTIEETHE BB EINE, ZOHT—FRTE, TDF—7 A ) —LDENHE



F—7 A MY —LA 451

BOEIE, FOEEDESZ WEEBOERSICEER TEBRENE W I & 2 ESEMIIRL Ty
2, ZOEBOHAEREIBL U4 IIRENE EBY T, A ) —20%u0E EORE I,
FOEFEOREBIC SRTHRATISCLULEbEW I 28, M4 DFEFRENICERT 2 ERRE
OIS bHS L TH 2,

heHBEIZ6 B2 10 B TOXWIRICR S, 2D TEDRVERS, LIFLIE
ArHohd, TNODOFHEBEFRS 20, 1987 EO—LHHOMAAIEOELTL TR 21
R, FRICE B ENREEITIE, M laofletifiEE LT, Z03MEOET, BHILoT
BENT 2008005, L LEBREMMAETREAN 2L 774 FBIIBRT 2 L5 LTHamL T
WEDIEHETH S, TNOHDI En s, IOMBEYH 2 FEDHIE £ 7 3FEORIK
BLLCASNDEED LD, HEIT 2MROMEERML TOLEIEETRTHDEHFELLE
laek T2

DY —27 A MY — AONANCRE S NI EAKRE S (70°50'S, 2400E) THRS 7R

88 7 S Yy
HORIZONTAL DISTRIBUTION OF TBB (K)

180

260.
% 258.
53 256.
254.
252.
250.
2u8.
} 2ue.
24y.
242.
240.
238.
236.
1 23u.
232.
230.
q 228.
226.
22y.
222.
220.

160

140

120

100

80

60

4o

20

0O 0O 0O O 0O 0O 0O OO o 0o 0O 0 0o oo o o o o o

3 ®laDBlDS—2 ALY —LREKRL, HEREOKEINEFERTTLIZS D,
Fig. 3. Horizontal distribution of TBB brightness temperature over the dark stream shown in
Fig. la.
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Fig. 4. TBB profile along nearly zonal traversed line of the dark stream as shown in the

right half of the figure with W and E marks at the ends of it. This case is the
same one shown in Fig. la.
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Fig. 6. Brightness temperature distribution with altitude along the slope of the axis line of
the dark stream. Left: Vertical cross section display of brightness temperature and
altitude. Right: Vertical profile of brightness temperature along the slope (solid
circles) of the axis line of the dark stream.
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