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North American Soil Moisture Database  

• We have identified >1800 stations 

• We have data from >1500 stations 

• Currently 1431 stations are at:  

soilmoisture.tamu.edu 

 

• Although many of these stations are only available since the 

1990s, some are available prior to the 1950s 

 

• Includes a variety of sensors, soil water variables, depths, 

sampling frequencies 

 



1431 stations available (as of June 2, 2014) 
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North American Soil Moisture Database  
• NASMD includes national, regional, state and local 

networks. It also includes in situ soil moisture data collected 

during field campaigns, and research projects. 

 

• Comprehensive meta-data has been developed for all of the 

stations including sensor, soil characteristics, surface 

vegetation, and details on instrument calibration. 

 

• All data has gone through our customized QA/QC algorithm. 

Measurements failing the QC checks are flagged for further 

analysis.  
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North American Soil Moisture Database  
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Data Quality Control 
• Because each station/network performs varying levels of 

data quality control, it is necessary to carefully screen all 

observations using a consistent set of tests 

 

• Multi-stage process patterned after USHCN (Menne & 

collaborators), and Oklahoma Mesonet (among others) 

 

• Four validation tests: range, streak, deviance, and step 

 

• > 7 million values processed: streak, deviance and step 

tests flagged 0.52%, 4.40% and 3.22% of the data, 

respectively 
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North American Soil Moisture Database  

Soil moisture data from the 25 cm depth at Ashton, Kansas. Data 

shown in blue were not flagged by the deviance and step tests while 

data in red were flagged.  
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I. Identify additional stations, especially 

in Canada and Mexico 

 

II. Develop gridded observational soil 

moisture products 

 

III. Employ these data for satellite & LSM 

calibration/validation 

 

IV. Soil moisture applications: seasonal 

climate forecasting, drought 

monitoring 

Ongoing Work & Applications 
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III. NLDAS-2 Validation 

Xia, Y., Ek, M. B., Wu, Y., Ford, T. W. and S. M. Quiring (in review) Comparison of 

NLDAS-2 Simulated and NASMD Observed Daily Soil Moisture. Part I: Comparison and 

Analysis. Journal of Hydrometeorology. 

•385 sites in AL, CO, MI, 

NE, OK, TX and UT are 

used to evaluate 0-10 cm 

soil moisture  

 

•Spatial averaged SM in 

each of state is compared 

to reduce noise  

 

•Simulation skill is 

assessed using anomaly 

correlation and Taylor 

Skill Score 



Daily Anomaly Correlation 
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III. NLDAS-2 Validation 

•Overall Mosaic, MM, and SAC have the highest simulation skill 

 

•VIC has the lowest simulation skill, and Noah’s performance is in 

between 

 

•Noah and VIC have wetter soils, Mosaic and SAC have drier soils than 

the observed soil moisture 

 

•Noah and VIC have lower evapotranspiration than the other models 

Noah Mosaic SAC VIC MM 

RMSE 0.035 0.078 0.103 0.050 0.042 

Bias -0.029 -0.073 -0.100 0.043 -0.040 

R Bias (%) -11.0 -27.8 -38.1 16.4 -15.2 

Oklahoma 



                      Spatial Pattern and Analysis Research (SPAR) Lab      www.geog.uvic.ca/spar 

IV. Predicting Extreme Temperatures 

Ford & Quiring (in review) Observed soil moisture strongly coupled with extreme 

temperatures. Geophysical Research Letters. 

Figure 2. Scatter plots of monthly %HD and soil moisture 

anomalies from (a) all months, (b) spring, (c) summer and 

(d) autumn. The regression lines represent the fit at the 

95th, 75th, 50th, 25th and 5th quantiles. 

Objective: Quantify relationship 

between soil moisture and 

percent hot days (%HD) using 

quantile regression  

 

Hot days are defined as the days 

with a maximum temperature 

greater than the 90th percentile of 

all days within that month 

 

Based on temperature and soil 

moisture data from 56 Oklahoma 

Mesonet sites (1998-2013) 
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Predicting Extreme Temperatures 

Figure 2. Scatter plots of monthly %HD and soil moisture anomalies from (a) all months, (b) spring, (c) summer 

and (d) autumn. The regression lines represent the fit at the 95th, 75th, 50th, 25th and 5th quantiles. 
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Predicting Extreme Temperatures 
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Predicting Extreme Temperatures 
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IV. Predicting Extreme Temperatures 

•When the quantile regression model predicts that the %HD will 

be below normal or above normal, these predictions are correct 

approximately 86% and 79% of the time, respectively. 

 

•Heidke Skill Scores vary between 15 (summer) and 28 (spring) 

 

•Heidke Skill Score of CPC 1-month temperature forecast is 2-

week lead time is ~15 
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I. Drought Monitoring. South Central Climate Science Center 

& National Coordinated Soil Moisture Network 

 

II. Land-atmosphere interactions. Comparison of observed 

and LSM-derived land surface feedbacks; precipitation-soil 

moisture feedbacks 

 

III. Validation of Satellite Soil Moisture. SMOS, AMSR-E, etc. 

More details in Trent’s presentation.   

 

Other Applications of NASMD 
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