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WHAT IS SMAP? 

Mission Facts: 
S  SMAP stands for Soil Moisture Active Passive. 

S  The SMAP satellite will launch October 31, 2014 

S  SMAP will incorporate an L-Band radar (the active sensor) and 
an L-band Radiometer (the passive sensor) to take 
observations. 
S  L-band is the optimal frequency for measuring soil moisture 
S  The radar and radiometer share the same mesh antennae 
S  SMAP will cross the equator at 6pm and 6am daily.   
S  SMAP will provide complete Global coverage once every 3 days 

 
http://smap.jpl.nasa.gov/ 
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SMAP MISSION OVERVIEW 
Primary Science Objectives :  
Global, high-resolution mapping of soil moisture and its freeze/

thaw state to: 

-  Link terrestrial water, energy and carbon cycle processes 
-  Estimate global water and energy fluxes at the land surface 
-  Quantify net carbon flux in boreal landscapes 
-  Extend weather and climate forecast skill  
-  Develop improved flood and drought prediction capability 

The proposed SMAP mission was in the first tier 
recommended by the 2007 National Research Council 

(NRC) Earth Science Decadal Survey 
Incorporating applications into mission plans is not optional, 
but rather 
1)  Mandated from Congress with the NASA authorization act,  
2)  Recommended as a requirement from the National 

Research Council. 
3)  Critical component of the SMAP Applied Sciences activities 

AND  
4)  Quickly become a measure for mission’s success      

 

Freeze/thaw state 

SMAP will launch 31 October 2014 

http://smap.jpl.nasa.gov/ 



¡  Instruments: 
§  Radar: L-band (1.26 GHz) 

§  High resolution, moderate accuracy soil 
moisture 

§  Freeze/thaw state detection 
§  SAR mode: 3 km resolution 
§  Real-aperture mode: 30 x 6 km 

resolution 

§  Radiometer:  L-band (1.4 GHz)  
§ Moderate resolution, high accuracy soil 

moisture 
§  40 km resolution 

§  Shared Antenna 
§  6-m diameter deployable mesh antenna 
§  Conical scan at 13-14 rpm 
§  Constant incidence angle: 40 degrees 

§  1000 km-wide swath 

 
¡  Orbit: 

§  Sun-synchronous orbit  
§  6 am local time descending  
§  6 pm local time ascending 
§  685 km altitude 
§  Global coverage once every three 

days 

¡  Mission Operations: 
§  3-year baseline mission 

SMAP MEASUREMENT 
APPROACH 

http://smap.jpl.nasa.gov/ 



Proposed SMAP Products 

http://smap.jpl.nasa.gov/ 
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THE SMAP APPLICATIONS PROGRAM 

§  Societal needs and information are 
addressed to maximize mission product 
design at inception 

§  Demonstrate added value through feedback 
loops and workshops that engage all users 
(science, business and policy) 

§  Coordination with other international programs 
and missions (ESA, SMOS, Aquarius) to improve 
the outcome of mission products. 

http://smap.jpl.nasa.gov/ 

§ A primary goal of the SMAP Mission is to engage SMAP end users and build 
broad support for SMAP applications through a transparent and inclusive process 
§ Toward that goal, the SMAP Mission: 

§  Formed the SMAP Applications Working Group (AppWG) 
§  Currently over 300 members 

§  Produced a Formal SMAP Applications Plan (A living document) 
§  The Objectives of the SMAP Application Working Group: 

§  Communicate with user community and leverage relationships 
§  Facilitate between Users and SMAP SDT 
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SMAP APPLICATIONS PLAN 

The SMAP Applications Plan is a living 
document.  

“This plan provides an implementation strategy for 
promoting applications research and engaging a broad 
community of users in SMAP applications.” 
§  Implementation Strategy 

1) Engagement with Early Adopters 
2) Promotion of Community of Potential 
3) SMAP Applications Research, possibly  
     funded by ROSES call 
4) Coordination with SMAP data calibration 
5) Coordination with other NASA Missions 

§  SMAP Applications are led by: 
§  Molly Brown, SMAP Applications Coordinator 

§  Vanessa Escobar, SMAP Applications Deputy Coordinator 

§  Susan Moran, Chair, SMAP Applications Working Group 

http://smap.jpl.nasa.gov/ 

https://smap.jpl.nasa.gov/science/wgroups/
applicWG/AppsPlan/ 
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WHAT IS AN APPLICATION? 

Applications are defined as innovative uses of mission data 
products in decision-making activities for societal benefit.   
 
Applications research will provide fundamental knowledge of 
how mission data products can be scaled and integrated into 
users’ policy, business and management activities to improve 
decision-making efforts. 
 
User Community includes  
 - individuals or groups  
 - public or private sectors  
 - national or international organizations 
 - local to global scales of decision making 

http://smap.jpl.nasa.gov/ 



ASSESSING THE SMAP 
COMMUNITY 



Results revealed that the SMAP user 
community had: 

§ Gap between research and policy applications 
§ High perceived value of soil moisture 
§ Uncertainty as to how ground observations will 

scale to remotely sensed data 
§ Where to access SMAP-like data 
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SMAP SURVEY CONDUCTED IN 2012 

http://smap.jpl.nasa.gov/ 

Brown, Escobar (2012). Assessment of soil moisture data requirements by the potential SMAP data user community. 
Journal of Selected Topics in Applied Earth Observations and Remote Sensing (JSTAR), in press.    
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§  A clear need to facilitate the movement of research into policy.   

Move science into action 

0 

10 

20 

30 

40 

50 

60 

70 

Policy making for 
hazards 

Increasing public 
awareness 

Planning for 
hazards 

Environmental 
monitoring 

Carrying out 
research  

Not Involved 

Somewhat Involved 

Actively Involved 
60% 

80% 

R
es

po
nd

en
ts

 

http://smap.jpl.nasa.gov/ 
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Advancing SMAP Applications  
with Early Adopters 
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Engagement with Early Adopters 
What is an Early Adopter? 
 
Early Adopters are defined as those groups or individuals who have a clearly 
defined need for SMAP-like soil moisture or freeze/thaw data and who have 
sufficient interest and personnel to demonstrate the utility of SMAP data for 
their particular application. 
 
Recall that applications are defined as innovative uses of SMAP data 
products in decision-making activities for societal benefit.   

Why are we engaging Early Adopters? 
 
To conduct pre-launch applications research to accelerate the use of SMAP 
products after the launch of SMAP 

How are we engaging Early Adopters? 
 
• Application for Access to Pre-launch SMAP Simulated and Cal/Val Data 
(unfunded, immediate)-please contact Vanessa or Molly 
• ROSES RFP (funded in late 2012) 

http://smap.jpl.nasa.gov/ 

14 



Application for Access to Pre-Launch simulated  
and CAL/VAL data 
§   Request for nominations/recommendations through the SMAP 

AppWG 
§  Nomination process is submission of 1-page application 

§   Description, Approach, Requirements 
§   We reviewed the proposals and selected those qualified 

§  SMAP commitment 
§   Provide simulated SMAP data products 
§   Provide access to cal/val data 

§   Early Adopter (EA) commitment 
§   Conduct applications research  
§   Join the SMAP Applications Team 
§   Attend SMAP Applications Workshops to report results 

§   Total of 21 selected. Continuing EA selections through launch 

EARLY ADOPTER PROCESS 

http://smap.jpl.nasa.gov/ 
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SMAP EARLY 
ADOPTERS 
2011-2013 

Currently 23 Early Adopters working 
with SMAP  
 
ECMWF, NOAA, Georgia Tech 
conducting research in weather 
applications  

http://smap.jpl.nasa.gov/ 



¡ Assess impact on numerical weather 
prediction systems, hydrological systems and 
air quality systems done by Stephane Belair. 

¡ Progress: 
§ Completed sensitivity tests where brightness temps 

were assimilated within CaLDAS.  
§ SMOS brightness temps were assimilated over the 

warm season in 2010 
§ Positive impact on surface soil moisture correlations  
§ Results in the root zone were more neutral  
§ SMAPVEX12 data now available and used to verify soil 

moisture analysis at different scales.  

Example of SMAP Early Adopter 
Research:  ENVIRONMENT CANADA 

http://smap.jpl.nasa.gov/ 



http://smap.jpl.nasa.gov/ 

Assimilating SMOS in NCEP GFS 
Findings:  
ü Improved GFS deep layer soil moisture estimates 

compared with in situ measurements 
ü Reduced GFS temperature forecast biases 
ü Increased latent heat and decreased sensible heat 

fluxes for most CONUS regions 
ü Had significant impact on precipitation forecasts 

Example of SMAP  
Early Adopter Research:  NOAA 



19 

SUMMARY   

SMAP Applications is redefining how NASA integrates 
data into society 

Ø  Weather and climate applications are a critical thematic 
concentration for the SMAP mission.  

Ø   SMAP mission impact can continue to expand by: 

Ø   Gaining a better understanding of the methodologies 
used by weather and climate communities ingesting 
SMAP data 

Ø   Lessons learned from EAs and early mission applications 

Ø   Collaboration on applied research and applications 

http://smap.jpl.nasa.gov/ 



Successfully achieving our goals for 
applications requires bridging scientific 
research and thematic user communities’ 
operational decision making priorities and 
requirements.  
 
Feedback is valuable and we want to hear 
from you! 
 

THANK YOU 
FOR YOUR 

ATTENTION 
 
 
 
 
 
 

QUESTIONS? 


