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USDA Decision Support System
Requirements and Expectations

USDA Requirements
Long-term: Quantitative determination of irrigation potential in agriculture-sensitive regions

Short-term: Qualitative indication of hydrological droughtor high-watersituations

INPUT TO BE USED WITHIN MONTHLY “LOCK-UP”

Project Requirements
• Near Real Timelake-level variations/weekly update

• Historical Perspective- Archive data post 1992

• Designated setof lakes and reservoirs  > 500

Expectations
• Elevation Accuracy= 10% of seasonal amplitude

• Free and Easily Accessible Products= web html based formats





Satellite Radar Altimeters - USDA GRLM/Current 
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Instrument Performance - Jason-3/OSTM
Tests on parameters, trackers, atmospheric and ice effects

2010, Birkett, C.M., Beckley, B., Investigating the Performance of the Jason-2/OSTM radar 
altimeter over Lakes and Reservoirs, Jason-2/OSTM Special Issue, Marine Geodesy, 33(1), 204

Surface water height profiles, ocean retracker(blue), ice retracker (red). Windsor example shows cycle034 
DIODE/DEM mode loss. May/June for Windsor/Rukwa, Dec/Jan for Issyk-kul/Diefenbaker.



Product Validation - Jason-3/OSTM
For each mission - tests on altimetric parameters, range
trackers, atmospheric and ice effects

12.85/6.70cm rms20.17cm rms

14.94cm rms33.20cm rms



Product Validation - Combined missions
e.g. Lake Ontario TPJO.1
(OSTM 2.95cm rms)

7.85cm rms



Case Studies
Reservoirs in the News



Current: Product expansion, 35-day Target Coverage
Phase IV



Lake Albert
p350 N.1

Lake Edward
P121 N.1

ENVISAT 

New products - lakes not 
observed by the 
NASA/CNES suite of 
instruments

Lake Kivu
P121 N.1

ENVISAT 
Preliminary N.1 Products



ENVISAT product validation
Use of gauge data for “absolute” checks
Testing of tracker and altimeter parameter options

Lake Ontario
Olcott gauge
H=74.331m, 4.628cm rms

ECMWF, DORIS, ssbias, ocean-retracker



Current: ENVISAT product validation
Same Platform. 
Versus ESA lake products for relative checks.
Tracks and overpass dates may differ.

Lake Victoria
p013, H=65cm



ENVISAT product validation
Cross-Platform Tests. 
Versus Jason-2/OSTM for relative checks
Track locations/dates will differ.

Lake Victoria
H=23cm



Current: ENVISAT product validation
Cross-Platform tests.
Versus ICESat/GLAS laser altimeter for relative checks.
Track locations/dates will differ.

3 lasers, 
1064 and 532nm,
1-10ns pulse, ~70m 
footprint, 175m 
along-track spacing

Lake Chad

N.1 p408
GLAS p0305, H=28cm



Product Status and Continuity

Prelim ENVISAT N.1 products - by December 2010
(archive 2002-2010, ranked)

ERS+ENVISAT products E1E2N1.1 by mid 2011 
(1994-2002)(1994-2002)

SARAL to extend 35-day repeat timeline from 2011
[Sentinel-3 to extend 35-day repeat timeline from 2013]

Jason-2/OSTM to continue current NRT
[Jason-3 to extend 10-day repeat timeline from 2013]



Benchmarking-I:
Assessment - product validation, 
user response and interaction, 
and feedbacks to the system

•  USDA CropExplorer receives 40,00 hits and 2,000 visits per day
Global Reservoir Lake Monitor is the 9th most popular link page

•  Users are *.edu, *.mil, *.com, *.gov, *.org
FAS foreign resource analysts, international governments, lake 
development agencies and networks,  humanitarian organizations, 
conservation groups….

• Diverse applications
lake surveys, impoundment effects, water resources, drought effects,
energy supply, fish productivity, water security, vegetation and 
surveillance ecology, basin or continental-scale hydrological modeling, 
climate change,  validation tool for GRACE…..



System Updates for USDA 
Global Reservoir and Lake Monitor

NRT
weekly

OSTM/SARAL  - greater system automation

Archive Move from IGDR to GDR for Jason-1

Further investigation of target recognition, retracking, 
and range retrieval.

Enhancements to range corrections - wet trop, iono corr

Change of reference datum - single date, 20Hz, interpolated 



System Updates for other End Users ?

NRT Daily product updates
Refined quality assurance

Input to other NRT systems
Freeze or drought period?
Last entry warning flag?
Demonstrated validation set

Archive Reference Datum 
1-click global download
Selective track locations
More+Smaller Targets

Ability to transform to msl
Global assessments
Highly varying extent

SWOT, ICESAT-2, DESDynI

Additional basin products - lake area+volume, 
salinity+temp, soil moisture, precip, inflows, 
wetland storage effects, winter status (freeze/thaw 
period, snow depth, elevation)….

MODIS, Landsat, GRACE
Lidars and Passive Microwave
Central archive?



Lidar Considerations - GLAS Performance/Data Quantity
Cloud limitations, but penetration through optically thin clouds and availability of 
multiple passes allow good coverage. Acquisition of smaller <100km2 lake targets.

% Campaigns Present f(campaign data availability)
0012.Winnipeg 57-100% (*ice)
0068.Chad 93-100%
0266.Woods 85% (*ice)
0319.Tonle 71-93%0319.Tonle 71-93%
0314.Victoria 87-100%
0334.Ontario 70-90%  (*ice)
0666.Klamath 100%
0837.Ness 77%  (50-100km2)
0839.Erne 46-92%  (50-100km2)
1168.Diefenbaker 79-93%

Laser energy probs - 17 campaigns (spring, summer, winter) 2003-2009, GLA14, V428/V531



Lidar Considerations - GLAS Performance/Target Acquisition
Good, despite rapid changes in topography. Narrower channels also acquired (70m 
footprint, 175ATS). GLAS data already being utilized for river/discharge studies. Both 
radar and lidar require waveform observation in certain cases.

Lake of 
the Woods T/P

GLAS/GLA14

GLAS/GLA14L2A Nov 2003

L2A Nov 2003

Dec, 2009 OSTM/IGDR/i

Rio Paraguay at Ladario OSTM/IGDR/iDec, 2009

T/P no data over channel.
OSTM wf need investigating



Lidar V Radar  - GLAS Data quality
Validation exercises over large lakes.
Rms cf radar (OSTM/Powell =20cm, OSTM/Diefenbaker=15cm) but 10-20% of seasonal 
amplitude, which qualifies for USDA Lake Monitor Program for example.

Lake Powell, Glen Canyon Dam Gauge
V428/GLA14 p1337 H=1098.4m, 37.90cm rms

pass1337

Lake Diefenbaker, Gardiner Dam Gauge
V428/GLA14 p0258 H=555.38m, 13.92cm rms

V428/GLA14 p1337 H=1098.4m, 37.90cm rms

Glen Canyon



GLAS data limited, but looks promising.
Future - ICESat-2 and DESDynI likely to be multi-beam. 
Considerations as secondary validation sources,  winter status measurements.

Lidar V radar  - Data Validity during Freeze Periods

Lake of the Woods

OSTM/IGDR/I-pass178
Gauge: Warroad
H=18.21m, rms 12.844cm

p0079/L3k

p0079/L2e

p0079/L2f

p0198/L2e
p0198/L2d

p280/L2d

GLAS GLA14


