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1. Introduction
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2. Method and Datasets
2.1 SAR based technique
2.1.1 Synthetic Aperture Radar
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Figure 1: (left) SAR geometryand (right)principle of synthetic aperture.
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2.1.2 Pixel offset Method
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2.2 Observedarea andMethod
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Figure 5: Observation areand Datasets.

Table 1 Satellite and SAR spec

ASAR spec PALSAR spec
Satellite Envisat ALOS
Sponsor ERS JAXA
Operational period Mar. 2002- Jan. 2006 May 2011
Orbit period 35days 46days
Perigee 796km 700km
Inclination 98.54 degrees 98 degrees
Band C-band L-band
Ground resolution ~10m ~5-10m (FBSFBD)?
Polarization \AY% HH or HV (FBS/FBD)

a. FBS and FBD stands for Fine Beam Simgliarizationand Fine Beam Double polarization.

50mx50m (ALOS 12x18 pixel; Envisat ,7x14 pixel)
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Table 2: Data table o0ALOS/PALSAR path515 .

Pair Master Dae Slave Date Mode Span  Perpendicular
No (yyyy/mm/dd)  (yyyy/mm/dd) (days} baseline (m
al 2007/09/10 2007/12/11 FBD-FBS 92 -620
a2 2007/12/11 2008/01/26 FBSFBS 46 -284
a3 2008/01/26 2008/04/27 FBSFBD 92 -1197
a4 2008/04/27 2008/06/12 FBD-FBD 46 7080
a5 2008/06/12 2008/07/28 FBD-FBD 46 -3734
a6 2008/07/28 2008/12/13 FBD-FBS 138 1141
a7 2008/12/13 2009/01/28 FBS-FBS 46 -262
a8 2009/01/28 2009/06/15 FBS-FBD 138 -660
a9 2009/06/15 2009/12/16 FBD-FBS 184 -1013
alo 2009/12/16 2010/01/31 FBSFBS 46 -532
all 2010/01/31 2011/02/03 FBSFBS 368 -1773

a. Temporal separation. b. Orbit separation distance perpendicular to the radsigie.

Table 3: Data table oALOS/PALSAR path516 .

Pair Master Date Slave Date Mode Span Perpendicular
No (yyyy/mm/dd) (yyyy/mm/dd) (days}y baseline (nf)
bl 2007/02/09 2007/08/12 FBSFBD 184 -748

b2 2007/08/12 2007/09/27 FBD-FBD 46 -163

b3 2007/09/27 2007/12/28 FBD-FBS 92 -341

b4 2007/12/28 2008/05/14 FBS-FBD 138 -1464

b5 2008/05/14 2008/06/29 FBD-FBD 46 2819

b6 2008/06/29 2008/09/29 FBD-FBD 92 1646

b7 2008/09/29 2008/11/14 FBD-FBS 46 -381

b8 2008/11/14 2008/12/30 FBSFBS 46 1

b9 2008/12/30 2009/02/14 FBSFBS 46 -710
b10 2009/02/14 2009/08/17 FBSFBS 184 -398
b1l 2009/08/17 2009/10/02 FBD-FBD 46 -502
b12 2009/10/02 2010/01/02 FBD-FBS 92 -586
b13 2010/01/02 2011/02/20 FBD-FBS 414 -2606

a. Temporal separation. b. Orbit separation distance perpendicular to the radisigid.

Table 4: Data table oEnvisat/ASAR.

Pair Master Date Slave Date Span Baseline
No (yyyy/mm/dd) (yyyy/mm/dd) (days}  Difference(m)”
cl 2003/11/07 2003/12/12 35 -294
c2 2004/09/17 2004/10/22 35 -49
c3 2005/03/11 2005/04/15 35 39
c4 2006/01/20 2006/03/31 70 -57
c5 2007/03/16 2007/04/20 35 305

a. Temporal gearation. b. Orbit separation distance.
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2.3 Conversion from range-azimuth offset to surface velocity fields
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Figure 8 : lllustration of direction of Range, Azimuth offset and Actual displacement.
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3. Results
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3.1 Systematic Examination
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3.2 Diversity of Surface Velocity Fields in the West Kunlun Shan
3.2.1 Continuous flow
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flow, 13 12 7 25 0O T . " Duofeng 0
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3.2.2 Surging

, @ — ®lol § 3, 1 I :
0 I (Fig.14). " N2, West Kunlun (Fig.18-21) _ i
Zhongfeng (branchl{Fig.22-24) , P 4 . N2 , @7 —, " ’
(0] 51 (Fig.18. 2004 , , ~40+Bmlyearll P -1 ” —
Q, 2009 2 , , ~255#40ml/year, T (Fig.199. 2009 2 " 0

4 _ ., ''0O-1 0O ” 0 T . ” , 2008 11

of 5,2011 2 "™ II'” 828 I 916m (403m/yeal) (@) I
(Fig.21 left). , ” . , 7 — ” I
(Fig.21 right).

West Kunlun § " h, ' QP4 ” o I " Of
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10 ©Of I 0 of o ' ” I Q" O-f
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- " ’ 0 T (Fig.22, 23. 2004 , , (0] :

, ~1000+350m/yean I (Fig.239. * : » ~400£100m/year
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2008 " , 1 _’ —1 .2007 , , " 0 T
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" —" 1 (Fig.24). Surging, 51 ” ., Tlable 7,
m_ N
3.2.3 Stagnant flow
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Figure 15: Surface velocity map at the Duofeng glacier for the 24 plairged from ALOS/PALSAR dataEachnumber in the uppdeft represents the pair
number inTable 2, 3.
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