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Outline



 Understanding the feedback mechanisms between soil moisture
and precipitation.

 Investigate direct and indirect effects on precipitation.

 Analyze the importance of Moisture Flux Convergence (MFC) as
a precursor of heavy precipitation.

Objectives



Microphysical Sensitivity



Experiment Setup

Sr. 
No

Experiment 
Name Criteria

1 CTRL Reference simulation for the depression from 00:00 
UTC of 20 Oct 2013 to 00:00 UTC of 24 Oct 2013 

2 SMOIS 2x Initialized with soil moisture twice that of CTRL, 
limited by the maximum saturation of each soil type.

3 SMOIS -2x Initialized with soil moisture half that of CTRL, 
limited by the wilting point of each soil type.

4 FIXED SM Initial soil moisture was kept constant throughout the 
integration period.
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Diagnosis and Analysis
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Experiment
P 

(mm/day)
ET 

(mm/day)
IN 

(mm/day)

CTRL 25.40 3.48 765.97 3.30 0.45

SMOIS 2x 25.48 3.97 642.04 3.94 0.62

SMOIS -2x 20.72 2.47 914.85 2.26 0.27

FIXED SM 24.53 3.41 746.18 3.27 0.46

Feedback Processes



 Increased Soil Moisture increases spatial coverage of rainfall but 
intensity decreases.

 MFC affects precipitation both directly and indirectly, and acts an 
excellent predictor for subsequent precipitation. MFC increases for 
SMOIS 2x and decreases for SMOIS -2x.

 Moisture influx decreases in case of SMOIS 2x, whereas increases 
a lot in case of SMOIS -2x (due to land-sea contrast).

 Efficiency effect is the dominant factor for change in precipitation 
for SMOIS 2x, as opposed to remote effect that acts as a major 
contributor for SMOIS -2x.

Conclusion
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