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-Motivations to monitor glaciers-
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- Global warming and its impact on cryosphere:
Sea level changes, Water resources
- Quantitative & persistent monitoring
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Glacier changes in the west Kunlun Shan from 1970 to 2001
derived from Landsat TM/ETM+ and Chinese glacier inventory data

SHANGGUAN Donghui,' LIU Shiyin,"* DING Yongjian,' LI Jing," ZHANG Yong,'
DING Lianfu," WANG Xing,' XIE Changwei,' LI Gang'

2 VKS E=1970-1990/91 mW=1990/91-2001 [O=1970-2001
S 1}
g 0 . ‘ , RSN —_—
8 I \
o -1
S0
E. -2
o -3
E a4}
o
5 L
area class: 0-0.2kn? 0.2-0.5km* 0.5-1km?* 1-Skm? S5-10km? 10-20km?

Gozha Lake

> mIR{LICH S “ER"DHFED??



precipitation Temperature
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Almost polar climate (similar to Svalbard)

Glaciers have been believed to be cold-based.
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Method of data analysis

Pixel offset technique

(Feature tracking)

» Co-registration (Matching) of two SAR images
based on intensity correlations

» Residual offsets are detected as displacements
» Two components: Range, Azimuth offset
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Surface velocity field: an example

T. Yasuda, M. Furuya / Remote Sensing of Environment 128 (2013) 87-106 91

Latitude (degree)

Surface velocity (m/year)
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Fig. 3. A sample glacier surface velocity map at West Kunlun Shan overlaid on the PALSAR-based scattering intensity image. Note that the scale is logarithmic. The velocity estimates
are derived from November 12, 2008 to December 30, 2008 for the western area (path 516) and from December 12, 2008 to January 28, 2009 for the eastern area (path 515); see
Table 1. The examined glacier names and the Guliya icecap are indicated. Thin black lines denote flow lines, and magenta lines are the divides in the middle.

Yasuda, T. and M. Furuya (2013), Remote Sens. Environ.
Based on ALOS/PALSAR © JAXA/METI ( ALOS 3 PI: 538 + PIXEL )
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Yasuda and Furuya (2013,
Remote Sens. Environ.)




Surface veloclty (m/year)
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Southern Patagonia Icefield

Southern Patagonia Icefield
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Muto & Furuya (2013, RSE, in press)

Examined glaciers
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Results
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Surge: #1041
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AT ‘ Results: overview
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Results

Blue: Winter (Jan - Feb) .
ubbard Glacier +
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Anderson Glacier
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Discussion

3@ 12Spring/Summer Speed-Up

Winter Spring/Early summer Late summer

> No water input > Inefficient drainage system > Efficient drainage system
» Conduit closure by ice creep > Higher p,, and lower N » Lower p,, and higher N



F Yo ABDORRE
1R, T Y—>SURDRBEED L

2. ILENA (FoTEILtE, /8T =7, 7SR A/A—a)

MEHNNES REGAIFEIZIE, EFEDOFEESARTIE
3 LEER S EEEN T+ 9 TlEAEh o ...

3. SARD#F1=%F| F(Polarimetry® ;& F?)

Z R EIZ&BINSAR, Pixel-offset. ..
REEELSNDYIEE (e.g., ESEL??, BEE?)

4. EKFEEANDSARI—F DHLK



Acknowledgement

 PALSAR level 1.0 data in this study were
provided from the PIXEL and the ALOS 3rd PI
project. The ownership of PALSAR data
belongs to JAXA and the METI/Japan. Envisat
data are copyright ESA and were provided
under Cat-1 project 7344. We acknowledge
the ESPEC Foundation for Global Environment
Research and Technology and JSPS (KAKENHI)

for supporting this study.



