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Abstract; Dynamic characteristics of surface albedo over a desert steppe ecosystem in Inner Mongolia were studied in this
paper, based on the whole year’'s meteorological data of 2008. The results indicated that the diurnal variation of surface
albedo over the desert steppe in Inner Mongolia presented U-shape with higher values just after sunrise and before sunset,
and relatively lower midday values on sunny days. Changes of soil water content resulted from rainfall would result in the
decrease of surface albedo, and the influence of cloud on surface albedo was complicated. Usually, monthly mean diurnal
variation of surface albedo over the desert steppe ecosystem was similar to that on sunny days with the U-shape, however, it
presented V-shape in January, February, November and December. The seasonal variation of surface albedo was apparent.
In growing season, surface albedo was lower because of the growth of vegetation; but during the winter, especially in
January and February, it was higher. The monthly mean values in January and February were 0. 56 and 0. 48, respectively,

and they were even larger than that of desert. The minimum monthly mean surface albedo of the desert steppe occurred in
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September. The value of the surface albedo was almost a constant from July to September, which was 0.236, 0.232 and
0. 230 respectively. In growing season, the surface albedo over the desert steppe in Inner Mongolia was higher than that over
degraded grassland, agricultural land and wheat field. Only from July to October, the surface albedo over the desert steppe
was obviously lower than that over the desert (the difference value was larger than 0.02). However, in other months of
growing season, it was close to the surface albedo over the desert.

On sunny days, the surface albedo decreased with the increase of solar altitude angle, showing a typical exponential
relationship, and it almost became a constant when solar altitude angle was more than 40°. The increase of soil water
content would result in the decrease of surface albedo. The linear or exponential relationship exists between surface albedo
and soil water content. Thus, based on the relationship between surface albedo and solar altitude angle as well as the
relationship between surface albedo and soil water content, a two-factor parameterization formula of surface albedo affected
by solar altitude angle and soil water content was developed preliminarily. And this formula could explain about 68% of the
variation of surface albedo. The parameterization formula could capture well the diurnal variation of surface albedo on sunny
days over the desert steppe in Inner Mongolia. This formula should be validated by more representative observation data, in
order to couple it into climate models or weather models. However, it is no doubt that this study could offer useful

references for the precise parameterization and simulation of surface albedo in land surface model.

Key Words: surface albedo; solar altitude angle; soil water content; sunny day
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Table 1 The instruments and the measured variables

i H B I

Ttem Measured height Instruments

T T/ i 4 9 A R 1 R/ 1) O S (W/m?)

Downward/upward short wave radiation and downward/ 2.4 m YR L A8 (CNR-1, p&Zonen , The Netherlands)
upward long wave radiation

+ 35 K & Soil water content/ % 10,20,30,40 cm YR + 37K 4 S5t ( ModelCS616 , Campbell, USA)

[ /K & Precipitation/mm 2m H 311 (52203 ,RM Young Inc, Traverse City,USA)
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Fig. 2 Diurnal variation of surface albedo from May 8% to May
12" in 2008 over dessert steppe in Inner Mongolia (on rainy days)
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Fig. 3 Monthly mean diurnal variation of surface albedo over dessert steppe in Inner Mongolia
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Fig. 4 Seasonal variation of surface albedo over dessert steppe in Inner Mongolia
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Table 2 Comparison between monthly mean surface albedo over the dessert steppe and those from other studies!*-2!

b 1H 24 3H 44 s5H 6H 7H 8H 9H 10H 1A 12 A
Observed stations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
JEBLALIE (2008 4%) 0.561 0.476 0.318 0.299 0.286 0.247 0.236 0.232 0.230 0.267 0.303 0.367
Dessert steppe

B Al 524, (2005 47) 0.37 0.31 0.27 0.24 0.22 0.19 0.20 0.22 0.23 - 0.25 0.39
Degraded grassland

251 (2005 ) )
Agricultural land 0.36 0.27 0.26 0.26 0.25 0.19 0.18 0.18 0.21 0.21 0.26

B K (1991 4E ) Zhangye - - 0.185 0.162 0.174 0.163 0.144 0.133 0.182 0.175 0.150 0.277
Y (1991 4E ) Dessert - 0.309 0.288 0.269 0.268 0.255 0.256 0.257 0.279 0.298 0.327 0.369
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Fig.5 Changes of surface albedo with solar altitude angle and soil water content at the depth of 10cm over the desert steppe in
Inner Mongolia
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