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Precipitation

Tropical Rainfall Measurement Mission Global Precipitation Measurement
(TRMM) (GPM)
» _—-The GPM Core
Observatory
will provide
improved
measurements

of precipitation
from the tropics
to higher
latitudes

* Global (50S-50N) precipitation
measurement

— 10 ¢« 85 GHz radiometers
_ 13.6 GHz precipitation radar « Launched Feb 28, 2014




Irrigation Derived from MODIS Observations
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http://modis.gsfc.nasa.gov/

SMOS and SMAP Based Soil Moisture Used by
USDA/FAS for Improved Agricultural Forecasting

SMAP Facts
e Resolution: 10 km

e Instruments: L-band Radar
and Radiometer

® o | aunch: January 31, 2015
| Mission Duration: 3 years



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

Surface Water Mission Concept (SWOT)
Stream Discharge and Surface Water Height

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:

LaserAaltimetry Concept Radar Altimetry Concept Interferometer Concept
ESat (GSFC)  e.g. Topex/Poseidon over.Amazon R. (JPL)
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Gravity Recovery and Climate Experiment (GRACE)
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Computational subsystems and coupled models with LIS

Uncoupled or LIS - OPT/UE
Analysis Mode

Coupled or
Forecast Mode

Optimization and Uncertainty Estimation

(LM, GA, RW-MCMC, DEMC)

LIS - DA

LIS -WRF
Interface

Data Assimilation (DI, EnKF)

Observations (Soil
Moisture, Snow, Skin
Temperature)

States (Soil Moisture,
Snow, Skin
Temperature

——————————— Land Surface Models (Noah,
CLM, Catchment, JULES,
TESSEL, HySSIB, Sacramento,

Parameters
(Topography, Soil
properties, vegetation
properties) - : Water and Energy
___________ N e Fluxes, Soil Moisture and
- B Temperature profiles,
Land surface states

___________

; Hydrologic
Meteorological — il ,,,:,,wnrm Forecasts
Boundary Conditions e S - r 1 T -
(Forcings) PR

___________

Kumar, S.V., C.D. Peters-Lidard, J.L. Eastman, W.-K. Tao (2007), An integrated High Resolution Hydrometeorological Modeling Testbed using LIS lViall kOde
and WRF, Environmental Modeling and Software, 23(2), 169-181. | cEC
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GEOGLAM Achievements & Plans

Asia-RiCE Asia-RICE ! ! :
transfer of CB projects in Early Warning

reporting to :
Global Crop GCM (JAXA- methods Argentina, Mongolia, (ELOEQN'\Q\I”E'%'V Close links with
Monitor ASEAN) (JAXA-ASEAN) Pakistan, Ukraina... Committee of

(UMD) — :
Earth Observation
Satellites (CEOS)

. Global / Regional
Rangelands em of Systems

& PaStl_JI‘_e main producer countries,
Productivity major commodities

(RAPP-CSIRO)

2. N&gional Capacity 3. Monitoring
Building countries at risk

for agricultural monitoring

using earth observation [Sodsecuiivassesy

Joint Experiment for

Crop Assessment &

Monitoring — JECAM
(AAFC — UCL)

4. EO data coordination
\l l |

. Method improvement through R&D coordination
| ] | ]

6. Data produc d informatio emination Data services

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

the Environment in support d pIrOtOtdy/pteSt d
of GEOGLAM (VITO) ESA projects: evelopead/ teste
« SEN2-FOR-AGRI (UCL) SIS i) NASA/CEOS SEO

: Spurring a Transfor-
4 Agri. Products + Software
’ f mation for Agricul-ture GEONetCast
+ 4 Use cases

- Satellite
* GEORICE (CESBIO) thr ""g'(’l fg’:’j‘;g)se"s'"g Broadeastin
Radar for Rice growth ’ Ing

Mature / On going

Emerging or R&D

monitoring

GEOGLAM : a global collaborative initiative with already significant achievements...

... with a need for continuous support

to address monitoring of continuously changing global agricultural issues Matt Rodell

NASA GSFC



Summary and Future Prospects

e 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.
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