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Fig.1 Geographical location and topography of the study area
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Fig.2 The flow chart of technology
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Fig.4 The principle of improved Auto-Encoder
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Table 2 The correlation coefficient between MOD06 and
CRA40 and ERAS from January to December

3 4 5 6 7 8 9 10 11
CRA40 0.51 0.52 049 0.63 0.73 0.70 0.70 0.67 0.59
ERA5 0.61 0.67 0.68 0.82 0.82 0.80 0.85 0.77 0.64
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Fig.6 Time series of MODO06 and IMAE-CF from March
2011 to November 2020
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Reconstruction of Remote Sensing Cloud Cover over Tibetan
Plateau based on MODIS Data

ZHOU Houyu"?,DONG Qing'’,MENG Deli"*,ZHAO Wenbo'*, Bian Min"~’
(1.Laboratory of Digital Earth Science, Aerospace Information Research Institute, CAS,
Beijing 100094 China;
2.University of Chinese Academy of Sciences , Beijing 100049, China;
3.Key Laboratory of Target Microwave Properties of Zhejiang, Deqing Academy of Satellite Applications,
Huzhou 313200, China)

Abstract: The Tibetan Plateau (TP) , with its unique climate characteristics and geographical pattern, plays an
important role in global climate change. As an important part of the earth atmosphere system, cloud is key to af-
fecting climate change. Cloud cover can more directly reflect the change of cloud. Therefore, it is of great signifi-
cance to reconstruct a cloud cover product with longer time series and higher accuracy in the TP. In this paper,
Considering the complex underlying surface types and geographical elevations in the TP, We select the cloud
cover of MODO06, ERA5 and CRA40 from 2001 to 2020. We take the cloud cover of MODO6 from March to
November as the true value and evaluate the applicability of the two reanalysis data in the TP through methods
such as climate tendency rate and correlation coefficient. Based on ERAS and MODO6, the improved auto—en-
coder model is used to reconstruct the cloud cover of the plateau from March to November of 1950 to 2020. The
results show that the cloud cover of ERAS is higher than that of MODO06, while that of CRA40 is lower than
that of MODO6, and the correlation between ERAS and MODO6 is obviously better than that between CRA40
and MODOG6 ; The improved auto—encoder model evaluated by four evaluation indicators of correlation coefficient
(R), bias, Mean Absolute Error(MAE) and Root Mean Square Error (RMSE) has a good effect on cloud
amount reconstruction. The correlation coefficient between cloud amount reconstructed by the improved autoen-
coder model and MODO6 cloud amount data increases by more than 20% on average from March to November,
and can simulate the change trend of cloud amount over the TP. The results provide reliable long time series da-
ta for studying the temporal and spatial evolution of cloud cover over the TP.

Key words: Tibetan Plateau ( TP) ;Cloud over; MODIS ; Reanalysis data; Data reconstruction ; Auto—encoder



