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Fig. 1

Overview of the study area: location map of Muz Taw Glacier (a) ; topography of glacier surface and location

distribution of Automatic Weather Station (AWS) and ablation stakes (b); (c) and (d) represent the bare ice
surface and the after-snow appearance on Muz Taw Glacier in August and November 2021
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Table 1 Landsat data for retrieving the glacier surface albedo
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Table 3 The meaning of pixel value in MOD10A1
albedo product data
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Fig. 3 Accuracy evaluation of the albedo derived from Landsat image and MOD10A1 product
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Fig. 4 The albedo of the main flowline varies with

altitudes during the different periods
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Study on the spatial and temporal variations of the surface albedo on
Muz Taw Glacier, Sawir Mountains

YU Fengchen', WANG Puyu'*’, LIULin', LI Hongliang®’, ZHANG Zhengyong',

WANG Tongxia', HE Jie’’, GAO Yu', ZHANG Mingyu'
(1. School of Science, Shihezi University, Shihezi 832003, Xinjiang, China; 2. State Key Laboratory of Cryospheric Science /
Tianshan Glaciological Station, Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences,

Lanzhou 730000, China; 3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Glacier surface albedo impacts the energy budget on the glacier surface, the variability of which
strongly affects glacier melting and mass balance. Therefore, it is crucial to investigate the spatial and temporal
variations of glacier surface albedo. Taking this into account, the spatial and temporal variations of albedo and
the relationship between glacier surface albedo and mass balance were investigated using Landsat images, MO-
DIS daily albedo products and the in situ measured albedo from Automated Weather Station installed on Muz
Taw Glacier, Sawir Mountains during 2011 to 2021. The results indicated that the surface albedo derived from
Landsat and MOD10A1 were consistent with the measured albedo for the same period with the coefficient of de-
termination reaching to 0. 95 (P<0.05) and 0. 62 (P<0.01), respectively. The significant spatial and temporal
characteristics of albedo on Muz Taw Glacier were existed. On the spatial scale, the surface albedo increased
with the altitude rising along the glacier central flowline. However, the albedo decreased with the altitude rising
at an altitude of more than 3 600 m a. s. . due to the topographic differences. At the same altitude, the albedo
gradually increased from the glacier boundary to the middle part. During 2011 to 2021, the average surface albe-
do increased at the lower rate of 0. 0024 a™ in the ablation period from May to August, and the annual average in-
crease rate was 0. 0017 a™ in the same period. The monthly average albedo changed obviously in the different
seasons. It was lower from June to August with an average value of 0. 330 and higher from December to Febru-
ary in the next year with an average value of 0. 586. The albedo in the ablation zone decreased faster than that in
the accumulation zone during the ablation period. The study further confirmed that there was a significant posi-
tive correlation between the average surface albedo in summer from June to August and the annual glacier mass
balance with the coefficient of determination reaching to 0. 84 (P<0.01). Air temperature, solid precipitation,
cloud amount, solar incident angle and light absorbing impurities were important factors affecting the albedo
variation. This study will provide basic support for studying glacier ablation process and mechanism glacier ener-
gy and mass balance simulation, etc.

Key words: Muz Taw Glacier; glacier surface albedo; spatial and temporal variation; MOD10A1; Landsat OLI
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