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Data Requirements are variable
Stakeholders also look for…..

A Long Heritage with Validated Techniques
Real Time to Archive Data
Monthly sampling or better

Continuous Global Monitoring
Fast response to data issues

&
Mission Continuity

End User Focus?
Include  agriculture  (crop  production  numbers/status)  and  fisheries  (catch 
potential),  but  also  natural  hazards  (drought  and  flood),  and  “stress 
indicators”  associated  with  dwindling  food,  water,  and  power  supply  – 
highlighting the first stages of regional instability that may have national and 
international implications.



Continuity and Enhanced Technology
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Data Fusion - Mapping & Enhancements



GREALM
https://ipad.fas.usda.gov/cropexplorer/global_reservoir/

Operational Product Services (1-3day data delay, weekly updates)

Global Water Monitor
https://water-watch.sgt-inc.com/ (Temporary Location)

Welcome	to	the	Global	Water	Monitor	

Water	Monitor	-	Lakes	and	Reservoirs	

Water	Monitor	-	Rivers	and	Wetlands	

Water	Monitor	-	Global	Mean	Sea	Level	



The Satellite Radar Altimetry Processing Chains
Continental water and mean sea level products in parallel



Lakes/Reservoirs:  Additional  Lake  Extent  Products  as  a 
standalone monitoring parameter  or  combined with  altimetric 
elevation for storage changes

1st	Phase	
Moving	forwards	with	the	NASA	Lance	System	
i.e.	the	MODIS	processing	chain	behind	the	

NASA	Near	Real	Time		
Global	Flood	Mapping	Tool.	

	
MODIS	250m	8-day	composites	



Responding	to	stakeholder	
requirements.	
	
Status	indicators	reveal	current	
conditions	in	relation	to	previous	time	
periods.	Can	be	given	with	respect	to	
water	levels,	extents,	or	storage.		
	
Storage	or	storage	variations	based	on	
known	or	derived	bathymetry.	
	
For	reservoirs,	storage	to	be	given	in	
relation	to	known	dead,	live,	at	capacity,	
and	flood	storage	values.	

Example	of	the	Global	Water	
Monitor’s	new	lake	and	
reservoir	Storage	and	Status	
Products.	



Global Water Monitor – Portal for River Surface Water Levels 

Real Time, Near Real Time Data
and Archive data to be tested

Selection of Target Reaches

Despite	it’s	size	Alaska	has	few	permanent	gauge	sites.	Near	real	time	monitoring	is	
required	for	flood	hazard	monitoring,	and	for	wildlife	and	transport	considerations.	

Real Time, Near Real Time Data
and Archive data to be tested



Current altimeters can be better than historical.
Some historical instruments had data collection issues (e.g. Jason-1)

Merging results from multiple platforms can be tricky especially during ice-on periods

Multi-Decadal Timelines important for Historical Reconstruction



Global Water Monitor – Portal for Wetland Surface Water Levels
Monitoring of water variability in complex regions. In many places water resources for municipal 
and  irrigation  needs,  and  power  supply  generation,  must  all  be  addressed  while  maintaining 
conservation of  these ecologically important regions. Example, Usangu Wetlands in Tanzania. 



Looking	to:	
Enhanced	high-resolution	information	from	ICESat-2	and	GEDI	to	aid	on-board	DEM	accuracy	
And	D-D	SAR,	FF-SAR,	enhanced	wet	tropospheric	Range	Correction,	enhanced	retrackers	

The Sentinel-6A Michael Freilich Mission

On-board	DEM	enhancement.	Laser	altimeters	are	capable	of	acquiring	
very	small	water	bodies.	Such	data	will	be	utilized	to	enhance	the	Sen-6A/MF	
onboard	DEM.	 Example	 shown	 is	 from	 ICESat-2	 (11/17/2018,	white	 ground	
track	 location).	With	 an	 along-track	 spacing	 of	 0.7m	 the	 surfaces	 of	 three	
small	 lakes	 on	 the	 Alaskan	 North	 Slope	 (0.5	 to	 1.5km	 overpass	 width)	 are	
captured.	This	 region	 is	an	 important	 fish	habitat	and	 the	ability	 to	acquire	
elevation	measurements	is	of	particular	interest	to	USGS	and	NOAA.	
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Enhanced Spatial Resolution. Example from CryoSat-2 SAR data and the 
Yukon River Alaska near the USGS Eagle station, where reach widths at the 
satellite overpass crossing sites are 400-630m. (Top) The CryoSat-2 overpass 
(May 2015) samples two up- and two down-stream locations (Sites A to D). The 
color scale represents the normalized power for the improved (~84m along track) 
FF-SAR resolution cell after multi-looking. (Bottom) The FF-SAR application is 
successful with mean elevations (blue) similar to SAR (red) and provides a reach 
slope of 0.000293 comparable to USGS and Jason-2 estimates of 0.0003. 
However, FF-SAR provides ~4x the number of data points than SAR, does not 
have to be noise filtered, and provides an additional measurement location at the 
narrower north end of Site D. Similar improvements in along-track spatial 
resolution are expected for FF-SAR application to Sen6A/MF SAR data. FF-SAR 
processing courtesy of Alejandro Egido.	


