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Surface Albedo of Nagqu on Tibet Plateau and its Application in Model

SUN Yidan, LI Maoshan, LV Zhao, SONG Xingyu, YIN Shucheng
(College of Atmospheric Sciences, Plateau Atmosphere and Environment Key Laboratory of Sichuan Province, Joint Laboratory of Climate

and Environment Change , Chengdu University of Information Technology , Chengdu 610225, China)

Abstract; In order to explore the characteristics of surface albedo in Nagqu area of Tibet plateau and apply it to land sur-
face model, the model parameters and parameterization scheme are improved. Variation characteristics of local surface al-

bedo are analyzed and compared based on observation data of Nagqu in 2010 and satellite remote sensing data of MODIS
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product MCD43C3. In addition, Noah-MP is used to simulate the energy flux to reveal the influence of surface albedo on
the energy balance. Statistical analysis and correlation analysis are used to evaluate the effect of model simulation. The
main results are as follows :(1)The annual surface albedo has apparentvolatility, but most of the albedo values are be-
tween 0. 15 and 0. 30. The main factors that affect the surface albedo are snow cover and vegetation. The trend of
monthly change shows " double peak and single valley". The surface albedo has obvious seasonal variation characteris-
tics, which is small in summer and autumn, and large in spring and winter. It is expressed as: spring>winter>autumn>
summer. Similarly, the diurnal variation characteristics of surface albedo are also relatively significant, showing a u-
shaped distribution with large in the morning and evening and small at noon. (2) By comparing the white sky albedo
(WSA) and black sky albedo (BSA) of short-wave band with the observation results, it can be found that the observa-
tion results are larger than others, but the variation characteristics have a good consistency, and the main reason for the
deviation between MODIS surface albedo and the observation results is the snow cover. In terms of seasonal changes, the
trend of WSA is basically consistent with the observed value, while the trend of BSA in winter is higher than in spring.
It can be considered that overcast days and snowfall have a greater impact on satellite inversion quality. (3) By perform-
ing a sensitivity test comparing the measured albedo with the albedo in the model, the results found that Noah-MP has a
good simulation effect on reflected radiation. Sensible heat flux and latent heat flux are sensitive to surface albedo. The
diurnal variation characteristics of the simulated values are consistent with the measured values. They are at peak during
the day and at valley at night. The Noah-MP mode has a much better simulation effect on latent heat flux at night than
during the day. After the improvement of the surface albedo, the simulation effect shows some differences in each
month. Taking November as an example, the simulation effect of reflected radiation and the sensible heat flux and latent
heat flux have been improved to some extent.

Keywords : meteorology ; numerical simulation jsurface albedo ; Tibet Plateau ; Noah-MP ;satellite remote sensing



