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Abstract: A least-squares plane fitting of repeat-tracks
method was proposed to estimate the elevation changes of the
Lambert Glacier Basin, East Antarctica. Using the latest
ICESat (ice, cloud, and land elevation satellite) R633 version
GLA12 altimetry products released by the National Snow and
Ice Data Center (NSIDC), the elevation changes from 2003 to
2009 were estimated. The terrain slope should be considered
when using altimeter repeat observation data determine
surface elevation change. We assume that least-squares plane
fitting along track can separate both the slope of plane and
elevation change rate, and consequently the elevation changes
can be calculated. The results show that the average elevation
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rate of lambert glacier basin is (1£0.5) c¢m « yr ! from 2003
to 2009, which is consistant with previous research results.
The crossover point method was also used to verify the
results, which proved that the repeat-tracks plane fitting is an
effective and feasible method.

Key words: ice, cloud, and land elevation satellite(ICESat) ;
repeat-tracks; Lambert Glacier Basin; plane fitting method
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Fig.1 Study area: Lambert Glacier Basin
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Fig.3 Separating the ascending tracks and descending

tracks of ICESat from 2003 to 2009
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#, Lambert gKJI] ik 2003 4E~2009 4E R4S fL &
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e K, 4> 910 T Amery 7K 28 % 35 (AISE) b
—2.89 cm - yr '\ BEHE BT LT R ARE B (ICO)
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Fig.4 Lambert Glacier Basin elevation change rate from 2003 to 2009(cm « yr!)
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Tab.1 Regions elevation rate statistics

P mm o wser GRNT ety
(&nerﬁzrghg}%ifa A*Edhlli:goﬁﬁuem) Alup 153 045. 897 23 363 —0. 944 0. 886
(L:‘;{)“e]:fréﬁmﬂﬁfm) LGLup 319 259. 804 64 852 1.137 0. 826
(Ilnngg;;g}ﬁ?sstt;‘:::?ﬁ 5 1cC 79 123. 676 6 520 —3.414 1.907
( Am“‘;‘;’gj‘éﬁ?’i“m) AISE 97 672. 100 7576 —2.891 2,143
(Mllﬁejioéﬁ( igifm) MSLup 217 171. 879 45 799 1.539 0. 662
( Am*‘f;f{j‘ﬁﬁelf) AIS 62 983. 489 2798 0. 204 3. 952
(ngﬁg‘:tgﬁiir) LG 168 103. 635 23 526 1. 429 1. 665
) Ami’f;ﬁg;i’i?éﬂéest) AISW 105 108. 649 10 089 5. 568 2.293
(Gges);ercl;ﬁmﬂpl,iﬁm) GGLup 153 257. 141 27 237 1.398 0. 655
(Mer%fgﬁig\?iﬁfimam) AISWup 27 511. 555 2 708 3. 458 0. 754
Fisher 7oA LU FGLup 99 008. 317 12 052 2,441 0. 864

(Fisher GL upstream)
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SARBERBRIE KGR, 758 : Amery TKEETE
E(AISW) 5 5. 57 cm » yr ', HEHF P, Amery 7K
a7 i (AISWup) 2 3. 46 cm » yr ', Lambert ¥k
JII_ | #% Fisher vk )I] (FGLup) & 2. 44 cm « yr !,
Amery WAL B BRI 5 SRR S LA
4.
3.3 SZRWHE

R T RAEEE PR, AR R
FIZE RO SR AT HL R BRAIE. 32 XS R A BT
TR BESLIE (938 SO BT R 2 00T /N T AR
75 13 BE i SR IR 22 , b BHORG BE A0S

(D BXEFTE UL AT ERAW SRS
85 (de>3yr) HF L, 200 m KRR H B A8 RE
EE TSR LA R B T 338 X AL 48
X RERENEETAERR T HIEREE R
B iRiRZE (RMSE) 5 0. 05 cm » yr *, 252X

PIFP 5 iE A T 3R T R R AR LG SR A BT i — B
(2) MEAHFRAREGE 2) . SCER(12]fEH
T ICESat #iETEHT Lambert vKJI|-Amery 7KZRF I,
K 25 7 R B R E A I A B AR Ak, 15 H AR R 4 e
RZ XA TF EY PR, Amery YKEE R 51F
TR AR R AR T AR M. B SCER12] AR 5T B
() Be AN B 55 4= SC B B AN [R], {EL R 4 ICESat 4%
LR (1.320.4) cm » yr AI(1£0.5)
cme yr b, ZEREAR - CER[14]f# H ICESat
200302~200703 1A &) F 35 15 B 38 4> pa # 1 A A8 4L
2, H Lambert yKJI| fi3R 5 A SO R ILE, BB
Az AR L. BEAR, Xt F Amery VK2R (AIS)iX—[X.
B, ScHk (15118 f ICESat, i} [8] B: 2B 2003 4£~2007
4R, A SO 2003 4E~2009 4F, KA B MR 5
BBNRIEWA , A LR BRI,

K2 S5EEHRRELE
Tab.2 Statistics for hard and soft data of coal floor elevation

b3 Fit [ BE b Big BRAHIR/ (m» yr 1)

&3 2003 4E 2 A ~2009 4 10 Lambert 71| ICESat R33 1.040.5
wk[12] 2003 45 10 A4 ~2007 #£ 3 A Lambert 7KJI| ICESat R28 1.3+0.4

&3 2003 4 2 [ ~2009 4E 10 Amery 7k ICESat R33 —0. 20
CHR[15] 2003 4E 10 J ~2007 4E 4 J Amery 7k ICESat R28 —0.19

4 Zig

et FH B3 & A B4 ICESat W 8%, f FHEE B 5
/NI E S 7 ¥, R T BRI X (10, 5)
cm « yr 'HPFE AR AE AN ELZRE
S LA D AL ENE J7 3R B AN AL
B REEARERE. R RNRE TR
K A BAEA G HIREMREE B BERE. 7
B A SCETN R 75 B UK (] 300 2K T 5 7R PR .
B Z5E 08 : Lambert PRI IR 2003 4F~2009 4F
SR RRAEE R (120, 5 em » yr 1, R SHATA
WK 4 fras, vkiz3h R LRI BiR 24 8
B2 77 BB » A Amery PKERTEHRVK 22300
% X3 Amery PKIRNEREIAEALTE K, s3I 2 T LA
Bi. FEE PR R R R R B K. 4R
SEAMPIRRREAS B LR EREZW, HEE
B HUE T7 R A B A S5 R B TR R (S Y B Y, T
SRAERIL IR T3 E & 5, 53X A LU A et )
PR 2305 T R B R SR, 54N, NE R B
EHHE PR IEE R, X T8 A B DEM i)
KIRTCIE TR BUE BT, AT EAEE S

RN ZFFE A TTIE.

B, S i B S A AR R T B X SR T R AR
WEA — R 5 0K 35 28 BRI T H 0K )1 Aok
A%, BB R ZL ) # T . B0 B R, A 307
XL TR R, R IR T . B RS IE
BT HMRILE CryoSat-2 K HFEETLE , #xd Hull
HINEFBHUR BB RER, FEERA
CryoSat-2 K H 5 % TLE B HITIRAB L.
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