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Soil Moisture Active Passive (SMAP) 



Highly relevant to hydrology 

NASA Earth Science Missions 

Current & Planned 

|‌ 2 



Spatial Resolution:  9 km 
Temporal Resolution:  daily 

Launched on January 31, 2015 
Data available from March 31, 2015 to present 

Overview of SMAP 

Animation of SMAP launching and collecting data. Courtesy of NASA JPL. 

Instruments  
• Radar(1.26 GHz) 

 High resolution, moderate accuracy  
• Radiometer (1.4 GHz) 

 Moderate resolution, high accuracy 
 

Shared antenna 
• Constant incident angle: 40 degrees 
• 1000 km wide swath 

 

Orbit 
• Sun-synchronous 
• 6 am (Descending) / 6 pm (Ascending) 
• 685 km altitude 
• Global coverage every three days 



Overview of SMAP 

Animation of local water balance. Courtesy of NASA Goddard Media Studios.   





Satellite Enhanced Snowmelt Flood Predictions in the RRB 

Application: Flood Predictions. Jennifer M. Jacobs, University of New Hampshire.  

Objective: 
• Enhance the NOAA National Weather Service’s (NWS) North Central 

River Forecast Center’s (NCRFC) snowmelt flood predictions capacity in 
the Red River of the North Basin (RRB) 

• The RRB borders eastern North Dakota and western Minnesota 
 

 
Challenges: 
• Ground observations of soil moisture and snow water equivalent (SWE) 

are relatively scarce in the RRB, which makes accurate forecasting 
difficult 

• Lack of antecedent SM conditions prior to winter onset causes errors in 
airborne gamma SWE estimates 

• Lack of understanding of snowmelt processes and soil infiltration during 
soil freeze and thaw 

Model:  
• The Community Hydrologic Prediction System (CHPS) with 

the Sacramento Soil Moisture Accounting (SAC-SMA) model 
and SNOW-17 snow model 



Improved Weather & Streamflow Prediction in N. America  

Application: Weather Forecasts. Environment & Climate Change Canada. 
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• The Canadian Land Data Assimilation System (CaLDAS) used for numerical weather prediction 

over North America 

• Use of SMAP data in CaLDAS has resulted in a significant positive impact on numerical weather 

prediction in North America and streamflow forecasts for the Lake Ontario basin. 

• The operational implementation of CaLDAS-SMAP is targeted for Spring 2018.  



Application: Crop Productivity & Agriculture. Iliana E. Mladenova and John Bolten, NASA GSFC.  

Agricultural Monitoring and Yield Prediction 
Corn Soybeans 

Rank Correlation Coefficients 

 PM stands for Palmer Model (hydrologic model used by USDA FAS) . 
 PM-EnKF is an enhanced version of the PM  generated by assimilating satellite-based soil moisture observations.  
 ALEXI – soil moisture proxy estimated using an energy-based model that is driven by thermal imageries acquired from GOES. 
 NASS – survey-based soil moisture product. 



Application: Crop Productivity & Agriculture. Iliana E. Mladenova and John Bolten, NASA GSFC.  

Improving Global Crop Forecasts 



Improving Global Crop Forecasts 

Application: Crop Productivity & Agriculture. Iliana E. Mladenova and John Bolten, NASA GSFC.  

Model 

http://www.pecad.fas.usda.gov/cropexplorer/ 

04/11/2014 - 04/20/2014 04/11/2014 - 04/20/2014 



Improved SM Analyses in the Land Information System (LIS) 

Application: Land Information System model. SPoRT 

  

Better Blending of Soil Moisture Across US-Canada Border 
    Baseline SPoRT LIS                            SPoRT LIS with SMAP DA 

Reducing Errors due to Poor Quality Control in Forcing Data 

    Baseline SPoRT LIS                                SPoRT LIS with SMAP DA 



Famine Early Warning Decision Support with LIS 

Application: Droughts. A. McNally, J. Jacob, K. Arsenault, C. Peters-Lidard, S. Kumar 



Understanding Essential Information for Decision Support 

Soil Moisture/Precipitation Anomaly. Courtesy of NASA Scientific Visualization Studio.   



NASA’s Capacity Building Program 
Engaging current and future decision makers in a spectrum of activities to improve skills and 

capabilities in the US and worldwide to access and apply NASA Earth science 



Applied Remote Sensing Training (ARSET) 


