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NOAA Satellite Observation in the Antarctic
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Abstract: The NOAA Satellite AVHRR data received at Syowa Station offer
simultaneous images on 5 wavelengths covering an area 2000 km on a side with
resolution of 1 km, and are useful for helping to clarify a number of phenomena.
The AVHRR is a radiometer which observes in 4 or 5 channels covering the visible
and infrared regions. Phenomena in the atmosphere and at the snow surface can
be studied from the AVHRR data. Data are received from at least one orbit per
day and are of uniform quality. The following analysis are carried out. Results
of the following analyses are summarized in this report. 1) Analysis using the
time sequence of infrared channel data, 2) Detection of the katabatic wind infor-
mation, 3) Detection of the ice sheet surface and snow accumulation information.
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7z. Fig. 2. Seasonal cycles of the monthly mean
Fig. 1. Observed areas and analyzed section T, at 60°S, 70°S and 80°S.

along 39°35'E (heavy line). Squares
on the line show every 5 degrees of
latitude from 60°S to 90°S. The
3000 m altitude contour is shown by
a broken line.
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Fig. 3. Time sequences of daily variations of T, every 5 degrees of latitude from 60°S to
90°S along 39°35'E. The data are from February 1, 1988 to January 31, 1989.
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Fig. 4. T,(a), AT, (b) image on July I, 1988 in Area-A in Fig. I. Small and large boxes are
small scale structures.
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Fig. 5. A high frequency pass filter processed image, resolution about 1 km. July 1, 1988, Ch4.
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Fig. 6a. AT, images on 4 successive days (from June 25 until June 28, 1988).



420 W

11 = 1010

1000

Wind velocity (m/s)

Pressure (mb)

— 990

Jun. 24 25 26 27 28 29

6b 6a IZXTIGT % A9 IE AT S OSKUE & AL
Fig. 6b. Time series of surface air pressure at Syowa Station (solid line) and wind velocity
recorded at Mizuho Station (dashed line) from June 24 until June 29, 1988.
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Fig. 7. Analyzed areas of NOAA AVHRR data. The 3000 m altitude contour is shown as
a dashed line.
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Fig. 8. (a) High-pass filtered image in R2/1 with a resolution of 2.2 km on December 4,
1988 in Area-C in Fig. 7. (b) Surface contour map of the area.
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on December 4, 1988 and December 3, 1980. Unit is 0.1%.
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Fig. 10. (a) High-pass filtered image of striped pattern in R2/1 with a resolution of 2.2 km

on December 4, 1988 in Area-S in Fig. 7. (b) Surface contour map of the area.

S and N are solar azimuth and north respectively. The central line shows the

traverse route corresponding to profiles in Fig. 11. A is 0 km in Fig. Ila, b and c.
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Fig. 11. (a) High-pass filtered profiles in channels 1, 2, 4 and R2/1 along the line in Fig.
10b.  Units are 0.1% in albedo or R2/1, and 0.1K in T,. (b) The relationship
between accumulation rate (thin line) and high-pass filtered R2/1 (thick line) along
the line in Fig. 10b. (c) The relationship between accumulation rate (thin) and
slope gradient (thick) along the line in Fig. 10b. Large negative values in the slope
mean steep slopes.
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Fig. 12.  (a) High frequency processed channel 4 image in Area-P in Fig. 7 (July 1, 1988;
resolution about 1 km). (b) Surface contour map of the area.
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Fig. 13.  Brightness temperature and topography along the white line in Fig. 12a.
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Fig. 14.  Mosaic of high frequency pass filter processed images in the largest area in Fig. 7
(December 1988; resolution about 4 km).
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Table 1. Characteristics of each pattern.

Region C (Coast) S (Slope) P (Plateau)
Altitude (m) 0-2000 2000-3000 3000-4000
Mean slope 1 X102 6X1073 1.5%X10°3
Wave length (km) 5-10 10-20 20-25
Orientation ice flow katabatic wind ice flow
(normal to) ice flow katabatic wind
Anomaly of large large small
accumulation (estimated) (40 cm/2a) (estimated)
Amplitude of 1.5X 1072 4X1073 2X1073
undulating slope (estimated)

Amplitude of 2.5 1.5 0.5
fluctuation in Chl (%)
Amplitude of 1.5 2 negligible

fluctuation in R2/1 (%)

—MHNKDBE X BENIEE, FEIBEVLIZE, S8 000D D 3K & W\iF LR
RIFKEHL, M8RAZLEDIAV M TR PDENRY —UDHbLILTWSDIE, L SEIKH
DEBETH 55, LowXKAOFEOMMITE, EBEEDICLD, SBEARSRECEZOD P
TWIENFHEENS, PRk LTI 2D &S ki L 2EEERBRES gy (LA-#d,
1992) Z &0 b EBROBENREMBICHONS Z L2V REIN S,

R2/1 OEFHBROAELBEbON20RA I RETH S, R2/11F, REREOZILEZHRL
TED, THIIHEREOEMLEEL T2 EEZz ohb, HEBEEIIY 5/ D iR
B LA EEEKRE R L, HIRERIL, BRTFOY 2 Y 7 (BECHE) & EEDE
XBHRLTH D, EHHEEICHE L, [BSEEIE SR FUROLT VLA Z A RIEICRAD
REPEbLNWL EFEZ NS,

NEEEFIR T3, SBORE, » ¥ B & 2 BRI 2D, a8, 5FRAF v
CANDOEEE L TEBHTERWEETH IS, <4 7 oEEETOBHR (ZwaLLy et al.,
1983) 12 & - T HNEERICERRMENTFEL Tnd 2 ESHEHI A Th S,

SRITHIRIEBAAETIE, ATIEER, 73— FKFEOEKRIC, BR L BREREDTE—
KR E L Hbh, BIR M OSHS T, &R, HEBREREOARY—3d 7w, aBMEDOGE,
# F oA & BEBRIERIZ, N, BRERSTIEREFT L VNI LD, ZOFHDORE
HTHs5.

FTICDOWTiE, HEHVWERNIELNTWS, X8, 10, 12 1XR LT, REMBOETLEES
i, HIEEOBRERS &, BER, ABEERTIE, ETR, EZFESRICEH> T35,
h & NEARIE TR, A5 EDRAEICERT 2T R2/1 OFEIRLIEATWS, ZOEHIC
DWTIRTEATH 5.
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35. Hiatus (2DWT—RANT R ENFEHER

HWE7 Z v 7 RlE, H1000km DAY — L% DEBREED~ ANT v A %BFE 2 HEIC
i, HRENTANT Y RICEZBFER, ZEAFERTES, UL, ZEEAT—1LE 10
km BREOEHTIZ, HRBICLZ2BEMNCLY, KERFEEDS S DEVHbN 5 RN
BhHDZ kD, HESENFRRER ST 235513, ¥ETE (Hiats) BHbh b,
FIROKIR D 7 & SBHENC B S M SRR O HERBIEE 1, ZOMARITH S vz 5, HERFFETDS
AU TORHIRIC SV —ZA R Y —7 L ADBBb N AMEAICH 553, Hiatus DAL 3 X5 oith
B, HARZZ X OfERIE, ZOHETELNTWAT A AT 7 OBIREICHRIIDIITTH S,
ZITR, BETELAERAKRERDT -8 L 5L THMAERE 2R AT,
(a) HOFEERE AT

NIRLIEBRT — 5 LHIEOBRE TS &, R OE AR ENERIC & 2 HEHE,
BT ENCFEDS B 0 BRCIDEREESFE T AEACH 5. ZOtERI, 2 & \RHEZ2 0T
%<, WRETO Chl & R2/1 OAAFEER (K9) icbHbhTws, ERIOHL TH S/ E
VIGET HHER, 5 AOEIFHEIHRE 7 7 v 7 AOIGR, FERSB Y, IhlE
BORE—%2FE U3 EHERE &> T 5, 10 km OHEDSE, HRFIGROHKEKIZ, FO#
M, HREFREIT T YRR 2 2 BN FHRENS, KOEENPERI o nwET 5 &, MK
HfICH 55 Anti-dune D & 512 EFRAINEEIT 5 2 LY, FORBEEE %, B 11 1277
UTzkdfk & Z ) IEBOIRB» 5 F 2 5 &, #HikfEE»S—KE (20km) BEI§ 501
100 FE0 S 100 FRBELXET L LHEETE S,
(b) HUFZIEIE SAIRERR

NYE (1959) Tid, HMALBEEROHE» S, KK EOERRDEFEREFELTHBD, b L
KEHT & HEFF T 2 555 0 1058 7 WS, 3000m FREOKE ET 10km BBED LMY %
FFORMERLRIZ 10 FELINTRET 2 2 L2 BRTW3, 5T, KERZEREMEOEFEEC
3, RIR &L 2 2 5BHENLETH Y, SEME & REMFIEH 20EEFETES R TH 5 &
EZ T3, ZOBE, REMIZEBI G LK TREE T, XNKREIIFHENC L -
T, MR, SHERTPMIE AR T, BUHBEEALBHL T kit d, ZORMA 7 —
Wi, ZOMNEOTEREE (10 m/year), &, k5 —> DH T/ LV —X R —7 £ AH
FAET 2R (1 km-$km) »S5HEET % &, HERTBIHARIL, 100 0 550100 FEE L 2
5.
(c) BEDRE

7 8 NEORBNCER T S8R 85 — > OFETIE, ARSI IRFL, 71 ALV —585—» o
SN BMEHTE & KA & OXLIG (NisHio e al., 1988a) 13, EEHEZRT28800H2 2
23, BHETIE, FICERIZHERIE—IC L 2REOER &, BHETELRERFICRI >Twa &
FEZLOBERTH S, HEFMIAMICEL TR, Ebo03HZIWSICLTH, 10045E0 55
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100 FEREE L 2D, ZOWMRH 7EATIC L > TH 100 FREOSEL#H»H 2 LTD /4 X
LB EELFZOND, £, TO XD RHERFESEERIAL T, JAIVKOKE EOAR
S TINVEISDHEEETH B S,

1980 % & 1988 FRICHNG S Nz B2 AV TR/ XY — o O Eh R tERT- & 2 5, AELH
Bz TE b0, Lo L, BEHIA 7 — 1 \UE T DSREE L BIREEOBE L hid
Zo TV RNDD, BEIL ThuRuORidbh oz, 810 FE%I12, AVHRR, H 2 W IR
DX ¥ —T, ¥ — OB EHARNITEERIZIVHO LR D72,
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