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Table 5 Mean errors of the active and passive microwave

soil moisture products based on the IVd method from
April 1, 2015, to December 31, 2020
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soil moisture products based on TCH method from April
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Fig.6  Box plots of the error metrics of original active and passive products and the fusion product using the minimum random error

variance method based on the results of different mathematical error measurement methods. The red line and red asterisk represent the

median and the mean values respectively.
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Fig.7 Box plots of the error metrics of original active and passive products and the fusion product using the maximum correlation

coefficient method based on the results of different mathematical error measurement methods. The red line and red asterisk represent

the median and the mean values respectively.
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Table 10 Comparison of the characteristics of three different fusion methods (i.e., the minimum random error variance

method, the maximum correlation coefficient method, and the maximum signal-to—noise ratio method )
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Abstract: (Objective) Soil moisture is a key regulatory factor in the energy exchange between multiple layers of the Earth system. Active
and passive microwave signals provide complementary information due to their different responses to soil moisture, and integrating these
two types of signals to generate high-accuracy soil moisture products with excellent spatiotemporal coverage is a current research focus and
challenge. Mathematical error measurem approaches have shown great potential in this integration process, as the an derive product

error metrics relative to true value rtain assumptions. However, limited research has compared the erfi dlscrepan01es
of these error measurem racy. Lhis study aims to
address this reseaﬁn thod) Three mathematical error measurement methods, namely the& &TC) method,
Double In: riable (IVd) method, and Three-Cornered Hat (TCH) method, we evi$€ th passive microwave-

ba P and active microwave-based ASCAT soil moisture products on a global scale, and t&

hen combined with different fusion algorithms in terms of fus 1on§

ibution patterns of accuracy
were' revealed. Subsequently, three main fusion algorithms (the minimum random error v method the maximum correlation
coefficient method, and the maximum signal-to-noise ratio method) were used to ge C‘}) moisture fusion products. The impact of
different mathematical error measurement methods on the performance of fu orithms was systematically analyzed. (Result) The
results show that: 1) The spatiotemporal coverage of all fusion products is SIng cantly enhanced. Among them, the combination of the TCH
method and the minimum random error variance method outperforms the original single active and passive products in all error metrics
(including unbiased root mean square error, root mean square error, and bias) except for the correlation coefficient (R); 2) Most fusion
products exhibit superior performance compared to the ASCAT product and comparable accuracy to the SMAP product; 3) Except for the
maximum signal-to-noise ratio method based on IVd, the fusion methods based on TCH are generally superior to those based on ETC and
IVd.(Conclusion) This study clarifies the impact of different mathematical error metrics on the performance of soil moisture fusion products,
providing a theoretical basis and methodological support for the fusion of active and passive microwave soil moisture products.
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Fig.S5 Error metric comparisons of original active and passive products, and active—passive fused products derived from the

maximized signal—to—noise ratio method using different mathematical error measurement approaches under various underlying surfaces
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