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A memory-based approach to spatially disaggregate
coarse SM based on conditional relationship of
vegetation with time-aggregated SM

Soil Moisture (SM)
A key variable in hydrologic and atmospheric processes

Satellite Remote Sensing
Viable alternative to in situ
measurements of SM

Coarse Spatial 
Resolution (>100 km2)
Significant limitation for 

regional applications

1. Introduction 2. Existing LST / VI-based SM Disaggregation
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Soil moisture coupling with 
land surface temperature 
(LST) and vegetation 

Feature space 
conditioned by LST and 
vegetation index (VI)

SM disaggregation
based on LST-VI

4. Proposed VI-based Alternative to Using LST

5. Results and Conclusions

(a) Locations of 183 in-situ stations over the contiguous USA. (b) Comparison between temporal
correlation coefficients (R) of disaggregated SM by the existing LST-VI based method using gap-filled
LST (y-axis) and the proposed VI based method (x-axis) against the in-situ stations. Only a few locations
have more than 50% of temporal coverage of LST which can cause performance deterioration

• Similar disaggregation performances in R between the
existing LST-VI based method using gap-filled LST and the
proposed VI based method

• The proposed approach can be a viable alternative to using
temperature data for SM disaggregation

3. Optical vs. Microwave Observations

Large number of gaps in 
LST datasets due to clouds

Extensive gaps in
disaggregated SM →
Additional LST gap-filling
process required

Complementarity: 
a good reason to use optical 
/thermal datasets for 
spatially disaggregating 
coarse microwave SM
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∗ 𝑆𝑀𝑡 : exponentially weighted temporal average of
SM over the past 10 days prior to time t

∗ 𝑉𝐼𝑡 : vegetation index at time t
(linearly interpolated to daily time scale)
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