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Fig.1 The mean annual snow albedo attribution during snow season from 2001 to 2010 (a), the classified raster map of

altitude (b) and snow cover distribution from October of the current year to May in the following year

on the source region of the Yangtze River(c)
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Fig.2 Mean seasonal snow albedo distribution from 2001 to 2010
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Fig.3 Spatial distribution of snow albedo changes in the snow season from 2001 to 2010
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Spatial and Temporal Distribution and Trend of Snow Albedo Changes in the
Source Region of theYangtze River in Last Decade Based on MODIS

WU Xue-jiao ", LU An-xin >, WANG Li-hong', ZHANG Hua-wei "’

(1. State Key Laboratory of Cryospheric Sciences, Cold and Arid Regions Environmental and Engineering Research Institute,
Chinese Academy of Sciences, Lanzhou, Gansu 730000,China; 2. Center for Earth Observation and Digital Earth, Chinese
Academy of Sciences, Betjing 100094, China; 3. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Albedo determines surface absorption capability for the solar radiation and impacts the surface radia-
tion balance. The albedo on snow and ice is higher comparing other surfaces, and the absorption of energy
from the sun is little on an ice or snow field. Monitoring and researching snow and ice albedo characteristics
and variation are necessary to provide accurate data and the theoretical basis for hydrological process research
of snow and ice. EOS-MODIS satellite data of snow albedo (MOD10A1 on Level3)were used in the article to
analyze the regional and seasonal distribution of snow albedo, as well as the inter-annual trends in the source
region of the Changjiang River from 2001 to 2010 using softwares such as ArcGIS and ENVI. Based on the
meteorological data of 3 stations on the source region of the Changjiang River from 2000 to 2010, the basic
features of temporal changes of temperature and precipitation were investigated. The results show that: 1)
Snow albedo were different with space distribution in the snow season in the source region of the Yangtze Riv-
er. The snow albedo was high on the northern source region of the Yangtze River and on the southwest of the
source region of the Changjiang River with 0.67 to 0.91, respectively, whereas part of the east of the source re-
gion of the Changjiang River was low (0.15 to 0.48). The distribution of snow albedo closely related to spatial
distribution of snow depth and effected by altitude. 2) The seasonal spatial distributions of snow albedo
changed obviously in the source region of the Changjiang River. The snow albedo for the large proportion area
of study area were 0.66-1, 0.4-0.57, 0-0.4 and 0.48-0.66 in winter, spring, summer, and autumn respectively.
The variation of the seasonal snow albedo between spring and summer was the largest with difference of 0.3 to
0.5. In monthly scales, the mean snow albedo of the whole source region of the Changjiang River had the larg-
est value in January (0.6), and the lower values in July (0.41) and August (0.42). 3) For the first decade in 21th
century, mean annual snow albedo during the snow season had non-significant increasing trend in the most ar-
eas of the source region of the Changjiang River, whereas it increased significantly on the high altitude re-
gions. The rate of regional snow albedo in the source region of the Changjiang River is 0.0002/a, but it was up
to 0.0012/a on the glacier areas of the study area. There were statistical significantly positive correlations be-
tween snow albedo and snow cover and precipitation (snow fall) during the snow season. This suggests that
snow albedo was sensitive to snow fall through the snow season. 4)The monthly snow albedo in summer on
the source region of the Changjiang River showed a decreasing trend from 2000 to 2010, which is markedly af-
fected by summer temperature, and there was a positive feedback relationship between them.
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