1. Introduction

Global soil moisture retrievals from microwave satellites are now widely used across the Earth science comm
nity to study various topics related to the global climate system and its water, carbon, and energy cycles. Wt
soil moisture in the unsaturated zone stores only 0.005% of Earth's water by voluméq8dasts position

at the interface of the land and the atmosphere is of high value for understanding these global cycles (Koste!
Suarez200ZL McColl et al.,2017). As such, satellite-based soil moisture estimates are increasingly being used ir
studies of land-atmosphere interactions, numerical weather prediction, plant function and stress, and land surf
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and croplands (Figur®). This is because soil moisture products representing the 0-100 cm layer will integrate
subdued moisture dynamics in deeper layers not relevant to the functional rooting profile concentrated in tl
upper soil layers. Additionally, even woody plant species that exhibit deeper root water uptake (shrubs and tre
see Figure3) frequently draw water nearer to the surface preferentially or temporarily within a given season
L-band soil moisture observations are still useful for these scenarios at least during certain times of the year.

We stress that deeper layer (0—100 cm and beyond) soil moisture products based on the assimilation of L-b:
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