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Tab.4 Comparison of annual ET between multiple £7 products and water balance calculated ET over the 6 river basins
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Fig. 3 Interannual variation comparison of three E7 datasets in six basins
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Fig. 4 Monthly variation comparison of three ET datasets in Haihe basin
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Evaluation of surface flux equilibrium
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Abstract: Evapotranspiration (ET) plays a key role in the surface energy balance and water cycle, and accurate
estimation of ET is crucial for agricultural irrigation, climate change prediction, and water resources management
and utilization. However, it is still challenging to accurately estimate ET due to its dependence on heterogeneous
land surface features, which can rise the complexity of the model parameterization scheme and substantial
disagreement between models. Recently, surface flux equilibrium (SFE) method was proposed based on a strong
physical mechanism to estimate ET with only standard meteorological station atmospheric observations. Therefore,
it has superiority in large-scale and long-time ET estimation for requiring fewer input parameters compared with
other methods. Considering the lack of related research work at present, the applicability of SFE method still needs
to be validated and evaluated across a broad range of land conditions.

CMFD (China Meteorological Forcing Dataset) and GLASS (The Global Land Surface Satellite) net radiation
data from 2001 to 2015 were used to estimate daily ET in China based on SFE method. The ET estimations were
validated with eddy covariance measurements at 8 ChinaFLUX sites and ET data of water balance at the basin scale,
respectively. Moreover, the results were also compared with two types of ET products, including GLEAM (Global
Land-surface Evaporation: the Amsterdam Methodology) and CR (Complementary Relationship). Based on the
validation of estimation accuracy and the analysis of temporal and spatial variation trends, the applicability
evaluation of SFE method was developed for ET estimation in China.

The results showed that at a site scale, the daily ET estimated by SFE was in good agreement with the ET
observations ( 7 =0.70, Exys=1.03 mm/d), which was a little better than the accuracy of GLEAM product ( » =0.62,
Erus=1.19 mm/d). Moreover, SFE method had better performances at the sites covered with forest and grass than
those covered with the crop. At the basin scale, the ET estimated by SFE was generally close to the ET of water
balance, with a correlation coefficient of 0.96. Specifically, SFE method performed best in the Pearl River basin
with a relative deviation of 1.63%. In addition, the accuracy of SFE was better than GLEAM product and CR
product in most basins. Based on the spatial and temporal variation trend analysis, it could be found that the
interannual variation of SFE and CR products presented a slight decreasing trend from 2001 to 2015 and their
variation trend had well consistency on spatial and temporal scales. In contrast, GLEAM product showed a
significant increasing trend and the spatial distribution of its variation trend was quite different from the other two
ET results.

In conclusion, SFE method performed well in the estimation of daily ET in China at the site and basin scale.
Based on the verification and trend analysis of SFE results, it could be found that SFE method can achieve the
accuracy of existing products. However, SFE method has systematical overestimation when ET is low and
underestimation when it is high, especially in the cropland. Apart from the applicability problem in extreme water
conditions of SFE method, net radiation data is another source of errors in ET estimation accuracy. Although the
estimation accuracy varied across different surface conditions, the prediction errors of SFE method were comparable
to errors of ET products. Besides, SFE method has the potential to provide a set of effective alternatives for the
accurate estimation of ET because of its few input parameters, strong physical mechanism and simple

parameterization scheme.
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