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Introduction
Imparting Spatial 

Transferability
Soil Moisture Content (SMC) of the

unsaturated zone plays a significant role

in determining the water and energy

fluxes between soil and atmosphere.
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 The daily soil moisture time series data is obtained from the International Soil
Moisture Network (ISMN) website (http://www.wcc.nrcs.usda.gov/ scan/)
from Soil Climate Analysis Network (SCAN), U.S. Climate Reference Network
(USCRN) and SNOwpack TELemetry (SNOTEL) networks.

 The HSG of each monitoring stations are determined from the Web Soil
Survey (WSS) (https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm).

 SMC is collected from total 171 monitoring stations from these three different
networks for the depths 5, 10, 20, 50 and 102 cm.

Data Source and Study Area

Extension_Seminar_PPT_July_2017_updated.pptx
https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm


Development of spatially varying Statistical Soil Moisture 
Profile (SSMP) Model by Coupling of Memory and Forcing
 Data Transformation

 Model with Spatial Transferability

Model at a Location



Spatial Validation of SSMP Model

Numbers of stations for Spatial Validation from each HSG are : HSG A-

17; HSG B- 21; HSG C-17 and HSG D-17

The soil moisture regimes of the new 

station may differ from the soil 

moisture regime of the model 

development stations.

 To cope with this, the Deviation in 

Mean (DM) computed by taking the 

difference between the mean of 

the surface SMC values of the 

model development stations (for the 

particular HSG) and the target 

station.

The model estimated values are 

corrected for the deeper layers 

using the information of DM noticed 

in the surface layer to maintain the 

soil moisture regime for the target 

station. 

Correction for Deviation in Mean



SSMP Model Performance during Developing the Model

Comparison of observed and estimated SMC 

for all four depths of one station from HSG A

Comparison of mean values during (a) development 

period and (b) testing period. Comparison of standard 

deviation during (c) development period and (d) testing 

period for 

HSG A. 



Spatial Variability of RMSE across the Model Developing 

Stations 



Comparison of mean values
Comparison of standard deviation 

values
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a)  Mean values of observed and estimated SMC data during development period; b) 
Mean values of observed and estimated SMC data during testing period; c) Standard 

deviations of observed and estimated SMC data during development period; d) Standard 
deviations of observed and estimated SMC data during testing period. 

SSMP Model Performance during Spatial 
Validation
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Time series plot of observed, estimated and DM-corrected estimated SMC of all four 

depths for one station selected for spatial validation from HSG A.

SSMP Model Performance during Spatial Validation



 In this study, a spatially-varying Statistical Soil Moisture Profile (SSMP)
model is developed.

 The key features of the SSMP model are – 1) estimating the vertical SMC
profile using only the surface SMC; and 2) imparting the spatial
transferability by incorporating the HSG information.

 During the model development the forcing components show the trend of
decreasing in the direction of HSG A to HSG D i.e. the forcing coefficients
are higher for high infiltration (HSG A) and low for low infiltration (HSG D) of
the soil.

 This specific feature of the forcing components for different HSGs having
different infiltration characteristics including the effects of soil hydraulic
properties on SMC dynamics, justifies the applicability of the spatially
varying SSMP model for each HSG group to new locations.

 For, both the cases (model development and spatial validation), the model
performances indicate that the proposed spatially varying SSMP model is
able to characterize the SMC at deeper layers from only the surface SMC
information for all HSG.

 The model performance consistently decreases with increase in depths for
all the four HSGs but still acceptable given the complexity of the model.

Take Home



 Future Scope

Considering the key
features of the developed
model, future scope lies in
the integration of remotely
sensed surface soil
moisture content (0-5 cm)
in the estimation of large
scale fine resolution,
vertical soil moisture profile
(up to root zone). It is
expected to be useful
information in several fields
of applications.
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