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The importance of the initial spatial resolution in soil moisture map downscaling
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[bookmark: _Toc498243632]ABSTRACT
Given the rising demand for high-resolution soil moisture mapping, the spatial downscaling of passive microwave soil moisture products has gradually become one of the research hotspots. However, the impact of the initial resolution of passive microwave soil moisture products on the quality of downscaled products has received little attention. This study examines the impact of the initial spatial resolution of soil moisture maps on the quality of downscaled maps when merged with higher-resolution datasets. Soil moisture maps acquired using airborne sensors during four different campaigns in various climate regions, with resolutions ranging from 500 meters to 1 kilometer, were aggregated to resolutions of 4-5 kilometers, 8-10 kilometers, 18-20 kilometers, and 36-40 kilometers. The DISPATCH (i.e., the Disaggregation based on Physical and Theoretical scale Change) downscaling algorithm was then applied to generate 1-kilometer maps from these aggregated datasets. These downscaled maps were compared to the original 1-kilometer resolution airborne maps. Using various quality metrics, our results show that downscaled maps are 30% to 75% more accurate when the initial resolution is in the range of 5-10 kilometers compared to initial resolutions of 36-40 kilometers. To the best of our knowledge, this is the first to quantitatively assess how the scale differences (before and after SM downscaling) impact the accuracy of downscaled results. The findings will be potentially valuable for future research, especially in the context of preparing for upcoming SM missions, such as SMOS-HR (SMOS-high resolution), TWRS (Terrestrial Water Resources Satellite), or FRESCH (Fine Resolution Explorer for Salinity, Carbon and Hydrology).
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