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Presentation outline

 Dynamic Surface Water Extent (DSWE) Goals 

and Objectives.

 DSWE assessment.

 DSWE for depression storage estimation.

 Status, plans and aims.



Our science and management requires higher 

resolution information on any/all  surface water.

Global Reservoir and Lake Monitor USDA-FAS / NASA

Group on Earth Observations:

Lakes and Reservoirs Variable 



• Goal: enable surface water monitoring at resolutions 

useful for land/water resource management, hydrology 

and biology as well as climate science.
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DSWE Objectives
(pursued in parallel)

 Define, develop, assess and refine the DSWE.

 Conduct our own science with ECV products.

 Infuse user feedback in product evolution.

 Document product specifications, uncertainty 

and uses through peer-reviewed publications.



USGS DSWE Product Characteristics

 Pixel based: any cloud free or cloud-shadow 

free pixel in the Landsat Archive (US/PR).

 “Ancillary data lite” (only inputs are land surface 

reflectance, cfMask and elevation). 

 (Presently) 4-band output:
 Raw DSWE;

 cloud, cloud shadow revised DSWE;

 cloud, shadow, and slope revised DSWE; and 

 percent  slope.



DSWE assessment 

 Currently evaluating output for > 60 locations



DSWE assessment 

 Chosen for difficulty, application interest, coverage 



DSWE Assessment – Level 1



DSWE Assessment – Level 2

Visual interpretation of land 

cover from high resolution 

data for stratified, randomly 

sampled points “registered” to 

the DSWE input.



Compare against fine-resolution vector 

data from “coincident” non-Landsat

collections (Radar, LiDAR, UAS)

The dynamics of surface water extent (SWE) for just one of more than 

1000 surface water bodies (SWBs) in one intensive study area shown.

Outermost ring: SWB, inner 

rings: SWE

DSWE Assessment – Level 3



Level -3 single waterbody DSWE / 

NAIP comparison example

0.5 km



Potato Creek uncertainty assessment: 07/03/2006 surface water 

extent (hectares) for “matched” water body locations.
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DSWE Assessment – Level 3



Landsat-based depression storage

Vigor et. al. 

2010. Effects 

of including 

surface 

depressions in 

the application 

of PRMS to 

the Upper-Flint 

Basin, GA

SIR 2010-5062



Emergent 

wetland 

classes largely 

undetected by 

DSWE 

predecessor

algorithm.



2000

Satellite-based, multi-decade total surface 

water volume by response unit (Potato Cr.)
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A more robust 

algorithm is 

effective at 

capturing 

surface water 

in mixed 

(vegetated) 

pixels.

Rigorous 

testing 

underway in 

Florida.

DSWE partial water pixel test



Status, plans and aims

 Status: DSWE algorithm to provisional status.           

(March 15, 2015).

 Plans: DSWE operational status (pending 

collaborative assessments). 

 Aims: Expand small surface water body 

mapping, SWE tracking and surface volume 

estimation research (FY16 and beyond).



Thank you!

John W. Jones

jwjones@usgs.gov


