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USDA/FAS/OGA Objectives 

Crop Production Estimate Chain 

 USDA integrates a wide variety of data sets.  

 

Input into a monthly ‘lockup’ process which sets global Crop Condition/Production numbers 

and provides an ‘Early Warning of Events’. 

 

 

 Output information is shared between USDA and US Gov agencies for various  

Decision Support Protocols.  

 

 

 Estimates drive or influence markets, price discovery, trade and  foreign policies, 

agriculture production, and farm and food programs. 

 

 Missing Input - The VOLUME of stored water for irrigation potential considerations. 

 Use of Lake Levels as a proxy - via satellite-based Radar Altimetry. 

Allows agricultural drought (weeks-months, crop season) and hydrological drought (months-

years, water supplies) to be observed 



 

   

Satellite Radar Altimeter Missions 
Pulse limited Ku altimetry, nadir profiling, repeat track data sets spanning 

several decades, ocean/ice missions so limited to lakes >100km2, accuracies 

variable 3-5cm to tens of cm rms, ATS=10-20Hz, variable tracking options. 
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Global Reservoir and Lake Monitor  

Phase IV 
Summer 2011 launch of the new archive 

products from the ESA/ENVISAT (2002-

2010)  mission.  (C. Birkett and C. Reynolds) 
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Reservoirs in the News 



Additional End Users  

 

GRLM users span all *.edu, *.mil, *.com, *.gov, *.org, including, 

FAS foreign resource analysts, international governments, lake 

development agencies and networks,  humanitarian organizations, 

conservation groups…. 

 

With interests/applications such as lake surveys and impoundment 

effects, water resources, drought effects and energy supply, fish 

productivity, water security, vegetation and surveillance ecology, 

basin or continental-scale hydrological modeling, climate change, and 

a validation tool for other remote sensing data sets. 



Phase V: 2012-2013 

New Requirements and Expectations 

NEW Requirements 

“Level variations in near-real time for a designated set of large lakes and reservoirs” 

 Continuity of current time series, operational with faster delivery time, greater 

number of lakes, greater number of smaller water bodies, better and more 

informative datum, single-satellite series only, additional basin products, 

[global 1-click access]. 
 

 

NEW Expectations 

Final Number of targets >500  

Elevation Accuracy  = 20cm rms, or 10% of maximum seasonal amplitude      

Min Temporal Sampling = monthly 

Product Access  = Via html for open and free access  

 

Time Period Coverage = Variable Archive with appended Near Real Time 

Product Update Search  = Daily 

Product Latency  = 3 days after satellite overpass 



Year 1 : Approach, Tools, Datasets 

NASA Funded:  
 • Same approach but a revised system with a greater level of automation for 

 faster product delivery. 

 • Investigation  of ENVISAT, ERS, SARAL, Geosat, CRYOSAT-2  data 

 feasibility studies for archive expansion, continuity, target size, includes 

 validation or new test-case products (ARL=1) 

 • Benchmarking tasks, general user response, specific test-case studies with  

 specified  end-users (feasibility of new products and quantifying potential 

 impacts) 

 • Forward look to additional lake/basin products – summary focusing on 

 stakeholder drought monitoring interests e.g., areal extent (standalone or as 

 proxy to water level), volume change, irrigation tanks, river channel, …. 

USDA Funded: 

 • TPJO.1 upgrade to TPJO.2 (new and improved datum with additional 

 datum products online)   

 • Weekly updates of TPJO products – via Jason-2/OSTM (Years 2-4: Operational 

 products from SARAL, Jason-2/Jason-3, additional ENVISAT, ERS archive products). 



TPJO.1 upgrade to TPJO.2 

TPJO.1 : T/P 10hz 9-yr mean 
reference profile; Jason-2 
ocean retracking 

TPJO.2 : Jason-2 20hz mean 
reference pass profile; Jason-2 
ice retracking 



Benchmarking: Recording statistics of end user hits, product latency 

and global distribution of monitored targets – testing feasibility of 

daily product updates, and meeting target requirements. 

2009 



Existing and New Partners: Current requirements, end-user 

feedback re current product use and quantifying impacts. 

USDA/FAS/OGA: 40oS-52oN lakes+reservoirs ≥100km2, archive+NRT(weekly). Impact of 

GRLM difficult to quantify – need to separate from all other RS inputs. 

 

USGS FEWS-NET: Sub-Saharan Africa, Central Asia, Central America/Caribbean. Increase in 

number of current monitored bodies (e.g. Kajakai). GRLM is just one input on convergence of 

evidence re agricultural drought. 

 

NGA: Increase in number of current monitored bodies and improved product latency, 

particularly Kajakai/Afghanistan, Keban/Turkey, GRLM utilized to validate other sources so a) 

improved confidence of ‘level’, b) characterization of level errors in other methods, c) 

improved speed of analytical judgments, d) improved modeling of overall watershed wrt early 

warning of drought and ‘dead levels’ (HEP) and predicting future risks (GRLM levels only 1 of 

several inputs). 

 

ERDC: Socio-cultural impacts of drought (DoD), targets and impacts TBD 

 

*.com/engineers: Africa/Lakes Turkana (hydrological impacts of dam construction and 

LCLUC) and Tana (irrigation schemes and Hydropwer project commission), impacts TBD 





Altimetric Data Sets 




