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Estimation of surface net radiation and its temporal and spatial variations in
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Abstract: By using ITPCAS Meteorological Forcing Dataset and GILASS surface albedo dataset, Penman-
Monteith formula was used to estimate daily surface net radiation (R,) in ungauged region during 1979 —
2015, the source region of the Yellow River is taken as a case study. GIS spatial analysis technology and
Mann-Kendall trend analysis method are used to reveal regional R, spatiotemporal dynamic characteristics.
The results show that 1) By comparing R, estimated by ITPCAS Forcing Dataset with R, estimated by
weather station data, the correlation coefficients of all sites are above 0. 98, with the values of root mean
square error between 1.29 ~ 1.77; 2) Annual/seasonal R, values decline visibly with a fluctuant process in
the source region of the Yellow River, with the changing rate of the annual R, reaching 0. 067 MJ « m™* »
d™! every 10 years. The maximum downtrend (—0,075 MJ e« m ? « d" ' every 10 years) is in spring and
winter, while the minimum downtrend (—0. 039 MJ « m™? * d”! every 10 years) is in autumn. Regional
?«d™") in May and the mini-
+ d™") in December; 3) The spatial distribution of R, value and annual/seasonal

mean monthly R, has a single peak with the maximum value (14. 31 MJ * m~
mum value (3,34 MJ » m ?
variation trend is similar. The annual mean R, in the most areas (91.6%) displays a downward trend. In
the seasonal scale, the decline of R, is most obvious in winter, while in autumn it is least obvious; 4) The
maximum values of R, are in the 4 000~4 500 m area, and the minimum values are in a region of more than

4 500 m. Except the region of 3 500~4 000 m in autumn, the rest areas in all seasons showe a downward
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Fig. 1 General situation of the study area and distribution of meteorological stations
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Fig. 2 Scatter plots of Rn,ITI’ valuesand Rmmvalues
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Tab.1 Accuracy assessment result of R,estimated by ITPCAS forcing data
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Tab. 2 Statistics of trends of annual and seasonal mean R, during 1979—2015 in study area
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Tab. 3 Statistics of annual and seasonal mean R, and its variation based on DEM classification
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