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Observation Strategy for the Water Cycle 
Past/Current Future 
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Global Precipitation Measurement 
(GPM) 

• Global (50S-50N) precipitation 
measurement  

– 10 ↔ 85 GHz radiometers  
– 13.6 GHz precipitation radar 
– Nov 1997 to Apr 2015 

 

• Launched Feb 28, 2014 
• Uses inputs from an international 

constellation of satellites to increase 
space and time coverage 

• Improvements: 
- Longer record length 
-  High latitude precipitation   
  - including snowfall 
-  Better accuracy and coverage 

Precipitation 
 

Tropical Rainfall Measurement Mission 
 (TRMM)  

TRMM 14-year mean rainfall 

The GPM Core 
Observatory 
will provide 
improved 
measurements 
of precipitation 
from the tropics 
to higher 
latitudes  
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Innovative algorithm applies irrigation 
based on MODIS map, crop type, time of 
year, soil dryness, and common irrigation 

practices, to improve modeled fluxes 

Max surface temperature (K) at 
an irrigated site, from control run 
(gray line), irrigation run (black 
line), and observations (dots) 

Difference (%) in evapotranspiration between irrigation 
and control runs, Aug-Sep 2003 MODIS derived intensity of irrigation, ca. 2002-03 
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Irrigation Derived from MODIS Observations 

Ozdogan, Rodell, Beaudoing, and Toll, J. Hydrometeor., 2010. 
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http://modis.gsfc.nasa.gov/
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SMOS and SMAP Based Soil Moisture Used by 
USDA/FAS for Improved Agricultural Forecasting 

Credit: John Bolten, NASA/GSFC 

Satellite-based soil moisture observations are improving USDA’s ability to globally monitor 
agricultural drought and predict its short-term impact on vegetation health and agricultural yield.  

Model Model + satellite observations 

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

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

SMAP Facts 
• Resolution: 10 km 
• Instruments: L-band Radar 

and Radiometer 
• Launch: January 31, 2015 
• Mission Duration: 3 years 

http://www.pecad.fas.usda.gov/cropexplorer/
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Surface Water Mission Concept (SWOT) 
Stream Discharge and Surface Water Height 

Interferometer Concept  
(JPL) 

Laser Altimetry Concept 
e.g. ICESat (GSFC) 

Targeted path 
Coincident w/ 

river reach 

Radar Altimetry Concept 
e.g. Topex/Poseidon over Amazon R. 

Motivation: 
• critical water cycle component 
• essential for water resource planning 
• stream discharge and water height data are difficult to 
obtain outside US 
• find the missing continental discharge component 

Mission Concepts: 

Source: M. Jasinski/614.3 
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Soil Moisture 
Snow, Ice, Rainfall Snow 

Vegetation 
Radiation 

Gravity Recovery and Climate Experiment (GRACE) 

Aqua:  
MODIS, 
AMSR-E, 
etc. 

GRACE 

GRACE is 
unique in its 
ability to 
monitor water at 
all levels, down 
to the deepest 
aquifer 

Traditional 
radiation-based 
remote sensing 
technologies 
cannot sense 
water below the 
first few 
centimeters of 
the snow-
canopy-soil 
column 
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Kumar, S.V., C.D. Peters-Lidard, J.L. Eastman, W.-K. Tao (2007), An integrated High Resolution Hydrometeorological Modeling Testbed using LIS 
and WRF, Environmental Modeling and Software, 23(2), 169-181.  

Computational subsystems and coupled models with LIS 



Matt Rodell 
NASA GSFC 

The SERVIR Network 

Planned 
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GEOGLAM Achievements & Plans 

GEOGLAM : a global collaborative initiative with already significant achievements…  
  … with a need for continuous support 

 to address monitoring of continuously changing global agricultural issues 

1. Global / Regional 
System of Systems 

 
 main producer countries,  

major commodities 

2. National Capacity 
Building 

  
for agricultural monitoring  

using earth observation 

3. Monitoring  
countries at risk 

 
food security assessment 

4. EO data coordination 

5. Method improvement through R&D coordination 

6.  Data products and information dissemination 

Global Crop 
Monitor 
(UMD) 

Early Warning 
Crop Monitor 
(FEWSNET) 

Joint Experiment for 
Crop Assessment & 
Monitoring – JECAM 

(AAFC – UCL) 

Rangelands 
& Pasture 

Productivity 
(RAPP-CSIRO) 

CB projects in 
Argentina,  Mongolia, 
Pakistan, Ukraina… 

Close links with 
Committee of 

Earth Observation 
Satellites (CEOS) 

EC FP7 SIGMA project 
Stimulating Innovation for 
Global Monitoring of Agri-
culture and its Impact on 

the Environment in support 
of GEOGLAM (VITO) STARS (BM Gates) 

Spurring a Transfor-
mation for Agricul-ture 

through Remote Sensing 
(ITC-UMD) 

Asia-RiCE 
reporting to 
GCM (JAXA-

ASEAN) 

Asia-RiCE 
developt  of 

methods 
(JAXA-ASEAN) 

Asia-RiCE 
transfer of 
methods 

(JAXA-ASEAN) 

GEONetCast 
Satellite 

Broadcasting 

Data services 
prototypes  

developed/ tested 
NASA/CEOS SEO 

Mature / On going 

Emerging or R&D 

ESA projects: 
• SEN2-FOR-AGRI (UCL) 

4 Agri. Products + Software 
+ 4 Use cases 

• GEORICE (CESBIO) 
Radar for Rice growth 

monitoring 
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• Current relevant satellite observing systems include GPM (precipitation), 
MODIS & VIIRS (vegetation, irrigation, etc.), ET (water use for irrigation, 
SMOS & SMAP (soil moisture), GRACE (terrestrial water storage), and 
Landsat 8 (land use / land cover) 
 

•These space-based observation of water-energy-food related variables 
data are essential to supplement in-situ ground-based observations. 

•NASA’s policy of free and open data access has expanded use of the data 
and generated large returns from its investment in EO missions.    

• Future relevant satellite observing systems will include GRACE EO 
(terrestrial water storage), SWOT (surface water and river stage), Landsat 
9 (land use / land cover) 

Summary and Future Prospects 
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