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Tab.1 Sentinel-1A Ascending Single Look Complex

Images of Interferometric Wide Mode
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1 2016-01-11  2016-02-04 24 32.04 VA%
2 2016-02-04  2016-02-28 24 85.78 \A%
3 2016-02-28  2016-04-16 48 3.37 \A%
4 2016-04-16  2016-05-10 24 0.17 \A%
5 2016-05-10  2016-06-03 24 68.75 \A%
6 2016-06-03  2016-07-21 48 67.62 \A%
7 2016-07-21  2016-08-14 24 108.32 \A%
8 2016-08-14  2016-09-07 24 26.45 \A%
9 2016-09-07  2016-10-01 24 55.12 \A%
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11 2016-10-25  2016-11-18 24 13.59 \A%
12 2016-11-18  2016-12-12 24 107.46 \A%
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| Ji iz 1]
I V] 5 B2 . L L
ik it
RMSE RMSE

2016-01-11—2016-02-04  25.89 1.02 40.14 3.50
2016-02-04—2016-02-28  25.22 0.66 62.95 3.35
2016-02-28—2016-04-16  25.90 0.31 25.79 1.92
2016-04-16—2016-05-10  16.34 1.36 62.35 3.83
2016-05-10—2016-06-03  24.41 6.63 92.55  37.50
2016-06-03—2016-07-21  27.34 8.65 43.15  16.46
2016-07-21—2016-08-14  13.83 1.83 78.40 7.75
2016-08-14—2016-09-07  16.74 2.19 40.78  14.77
2016-09-07—2016-10-01  20.98 6.61 64.38  25.71
2016-10-01—2016-10-25  38.65 6.23 42.87  16.21
2016-10-25—2016-11-18  23.57 3.94 46.62 7.22
2016-11-18—2016-12-12  35.00 1.36 47.44 4.87

T E 24.49 3.40 53,95 11.92
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Extraction and Analysis of Temporal-Spatial Variation Characteristics of
Surface Velocity of the Gangnalou Glacier

ZHOU Zhongzheng' XU Caijun'?*® LIU Yang'*® XIONG Luyun'

1 School of Geodesy and Geomatics, Wuhan University, Wuhan 430079, China
2 Key Laboratory of Geophysical Geodesy, Ministry of Natural Resources, Wuhan 430079, China
3 Key Laboratory of Geospace Environment and Geodesy, Ministry of Education, Wuhan University, Wuhan 430079, China

Abstract: Objectives: The temporal-spatial variation characteristic of the glacier surface velocity 1s an im-
portant indicator of dynamic change of glacier and can provide important information for glacier mass
balance. Surface temperature, glacier bed slope and glacier altitude are all important factors that affect gla-
cier surface velocity, and their respective effects need to be analyzed. Methods: In this paper, the offset-
tracking method was used to measure the surface velocity of the Gangnalou Glacier, based on high-resolu-
tion Sentinel-1A synthetic aperture radar (SAR) images ranging from January 2016 to December 2016. We
divided the surface velocity into freezing period and ablation period based on whether surface temperature
was greater than 0 °C or not. For further analysis, we extracted the central line glacier velocity, and then
jointly used surface temperature and digital elevation model (DEM) to analyze the influences of temperature
and glacier bed slope.Results: The results showed that surface velocity of freezing period was more stable
and central line glacier velocity was faster than that of boundary which tended to 0 m/a. SAR measure-
ments were affected by glacier ablation, accumulation and motion, and showed that the maximum surface
velocity was 65.43 m/a during freezing period and 46.28 m/a during ablation period. This surface velocity
field showed a partitioning phenomenon in which the velocities of the middle and lower parts of glacier
tongue were significantly different from that of the upper part during ablation period.Conclusions: The sur-
face velocity of the Gangnalou Glacier was affected by many complex factors, of which glacier ablation and
glacier bed slope are main factors. The partitioning phenomenon in the ablation period could be better ex-
plained by increasing surface temperature and changing glacier altitude, which directly affected glacier abla-
tion and accumulation. Additionally, by analyzing the effect of the glacier bed slope, we found that the
Gangnalou Glacier followed the compressive and extending flow mode in the freezing period.

Key words: the Gangnalou Glacier; surface velocity of glacier; temporal-spatial variation characteristics;

synthetic aperture radar(SAR) ; offset tracking; compressive and extending flow
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