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Abstract: Antarctic ice-sheet freeze-thaw variation was monitored based on improved wavelet transform and microwave
radiometer SMMR and SSM/I data (1978~2013), and Antarctic 34-year ice-sheet freeze-thaw spatio-temporal variety
characteristics was analyzed. Melt spatial distribution showed that the majority of melt areas were located on the edge of
Antarctic ice shelves. They were affected by land cover type, altitude and geographic location. The melt temporal
distribution showed that the Antarctic melt-area annual variation had regularity. The surface melt area was the largest for
1518750 km? in 1991. The surface melt area was the smallest for 565000 km? in 1999. In addition, Antarctic ice—sheet
melt varied with seasonal changes, and the snowmelt generally concentrated in November, December, January and
February, and there was the largest melt extent in January.
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Fig.1

Antarctic ice—sheet average melt onset date, duration and end date for 1978~2003
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Fig.4 Monthly variation of average melt pixels

H &1 4 R0, R AR UK o O R A FLA R AR
M, (12 H B2 H)Ri R 20,3 A
212 A4 A0 1 ISR TE.2 H 43 T 40, Bl AL i
BT o>, 20 3 1 A7 e A A 110 i DX AR FC A
/b X85 RN, DK i 2 I (R K
ZRAR D) AE = 2= Al i e -2 5 2 A3 BB R 45 1
JURE

Wit UK T PR T R 4 A T AR R 201N, 3
2 A4 PR R 1 HAr ) 50% 7644,
MAE 3 A4 BT AREE— D NI A T 52
SE AN 22 GEIE) 3 H A AL IR AR E AR
7.5x10 km® Zi A, 15 Ft, B pc N A7 kb s
A HE 10 7, Rk SR IE AR 1L
LR

4 it

2545 1978 ~2013 g MUK T B TH) 0 A 5
2% 8] 3 Ar R 05 R, i A UK o s Bk T AR Bl 24 )
HIAS AL 5 o 78 o5 Y L Wk DA A R

HUIR AR, AN, B K 55 R R A R B R 2
T, e DA I R e AR AR AR e HLR
A7 PR AR Ry . R, R AR DK s R T
TR IR 7] 2 A KPR X 35 32 901 T 2 i ok e
JEJE VKR, I 2L DX PR Rl AR DL D 58 55 i DK o
AT AR PR i AR AR 5 AN R PR e AR B
K37 AR UK SRS 7R 4 0 UK B8 ) — BT AR FF AR e K
THAR PR R A, I HLAE B2 DRy i L PR R A

e

[1] Wang L. Deriving spatially varying thresholds for real-time
snowmelt detection from space—borne passive microwave
observations [J]. Remote Sensing Letters, 2012,3(4):305-313.

[2] Dupont F, Royer A, Langlois A, et al. Monitoring the melt season

length of the Barnes Ice Cap over the 1979-2010period using

active and passive microwave remote sensing data [J].
Hydrological Processes, 2012,26(17):2643-2652.

[3] Semmens K A, Ramage J, Bartsch A, et al. Early snowmelt

events: detection, distribution, and significance in a major

sub—arctic watershed [J]. Environmental Research Letters,

2013,8(1):1-11.



+szji%i

R A UK i U ) 225 A

1309

[4]

[3]

(6]

(7]

(8]

[

Tedesco M. Assessment and Development of Snowmelt Retrieval
Algorithms over Antarctica from K-band Space Borne Brightness
Temperature (1979-2008) [J]. Remote Sensing of Environment,
2009,113(5):979-997.

Abdaati W, Steffen K. Snowmelt on the Greenland ice sheet as
derived from passive microwave satellite data [J]. Journal of
Climate. 1997,10 (2):165-175.

Abdaati W, Steffen K. Greenland ice sheet melt extent: 1979-999
[J]. Journal of Geophysical Research, 2001,106(D24):33983~
33989.

Joshi M, Merry C J, Jezek K C, et al. An edge detection technique
to estimate melt extent on the Greenland ice sheet using passive
microwave data. Geophysical [J]. Geophysica Research Letters,
2001,28(18):3495-3500.

Torinesi O, Fily M, Genthon C. Interannual variability and trend
of the Antarctic summer melting period from 20years of
spaceborne microwave data [J]. Journal of Climate, 2003,16(7):
1047-1060.

Liu H X, Wang L, Jezek K C. Wavelet-transform based edge
detection approach to derivation of snowmelt onset, end and
duration from satellite passive microwave measurements [J].
International Journal of Remote Sensing, 2005,26(21):4639—
4660.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Liu H X, Wang L, Jezek K C. Spatiotemporal variations of

snowmelt in Antarctica derived from satellite scanning

multichannel microwave radiometer and Special Sensor
Microwave Imager data (1978-2004) [J]. Journal of Geophysical
Research, 2006,111(F1):1-20.

Picard G, Fily M. Surface melting observations in Antarctica by
microwave radiometers: Correcting 26-year time series from
changes in acquisition hours [J]. Remote Sensing of Environment,
2006,104(3):325-336.

TR AR BE R, AT L T S I /0 A 1 e A UK i R
B (7] TR, 2013,41(2):402-406.

FIR IR TS OB R R R OK o R AR [D]. Kb R
,2013.

AR, AT, 8 T R A0 SR 5 /N DB A 8 () W AR DK 7 v
R (3] TR OK 222 4R, 2013,42(4):656-662.

B TR IR, 2T e TR S R A K i R R
AT (1], BEIRAAAR, 2013,17(2):423-438.

£ 55 5T TIMESAT SR v iUk G AREER BT [D]. b
AUALHUME K2, 2011.

TEERI N FIRA1982-), 5, Bt S A YHm, b, 2 2 3
BB UK S R R 7T R R S R

(PERMERIFE) KT “2012 PEGRERZIAFAREET”

2012 4 12 H, (P EEREERR) vl “2012 ob b5 H [ bR AR

e [ g L[ B 5 ) 2 ARSI rp R SOER R R RS B B ISR (CAT [ PR HERED
1% 2011 4B AP [ 22 ASYI R e SCUYIFIL SSCI IS IS 85 IIIRHE P T 48 40 247 91T e 5 D33 3k H 11
TOPS%YI AR VF i [ fep L [ s 5 Wi ) “A AR (ORHEESRIITIIE 156 T ZE vt 70 A & R W, e S AT iR £ 12
A, b E R HE BRSZ AR R E s ) O 28k 3 FE By b A LR BN T B e AR AT 41

ChEPR R G



