
DSWx Water Categories

Dynamic Surface Water Extent (DSWx)

Data on variations in lake, reservoir, pond, river, and wetland water surfaces are useful for science, 
resource management, environmental protection, hazard mitigation and emergency response. The 
OPERA Dynamic Surface Water Extent (DSWx) data products are designed to support a wide range 
of applications and, being generated from multiple optical and Synthetic Aperture Radar satellite 
inputs, provide high observation frequencies.

All DSWx products detect ‘open water’, pixels dominated by unobscured water as viewed from 
above. Depending on input type, ‘partial surface water’, that is when water coexists with vegetation 
and/or soil at pixel resolution, or ‘water under vegetation’, are also identified.

Left:  Photograph with 0.6 m  
resolution collected by airplane 
on July 28,2020 over the Prairie 
Pothole region, ND, USA. Right: 
Prototype DSWx-HLS 
(Harmonized Landsat Sentinel) 
30 m data (July 27, 2020). Open 
water (Blue) is apparent despite 
variable water clarity and partial 
surface water (Green) shows 
water body edges and wetland 
pixels containing water and 
inundated vegetation. 

About the author: The development of this white paper was led by the OPERA Dynamic Surface Water Extent Product 
validation lead, Dr. John W. Jones, member of the Hydrologic Remote Sensing Branch of the U. S. Geological Survey 
(USGS), in collaboration with the OPERA Project Science Team.
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Comprehensive Products for Expansive Needs
The JPL OPERA project will develop and 
provide three product suites: (1) a near-global 
Dynamic Surface Water Extent Product 
(DSWx) from optical and synthetic aperture 
radar (SAR) data, (2) a near-global Land 
Surface Change Disturbance Product (DIST) 
from optical data, and (3) a North America 
Land Surface Displacement Product (DISP) 
from SAR data. Each of these products will be 
periodically updated to reflect a growing 
archive of regularly acquired data, thus 
supporting and informing hazard monitoring 
and disaster response efforts.

Surface Water Extent: Firth River Yukon; Credit: 
USGS/John Jones. Surface Displacement: Lava boiling 
out of the Kilauea Credit: ASI/NASA/JPL-Caltech. 
Surface Disturbance: Firefighting helicopter. Credit: 
UMD/Google/USGS/NASA/Matthew Hansen.

DSWx data for biologic and hydrologic monitoring and modeling

Human modification of river flow can shape 
ecology and biodiversity in many riverine and 
associated environments. Explicit information 
on the inundated extent of riverine and other 
wetland habitats and the timing of the 
inundation is rare, particularly with near-global 
coverage.
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Above: Variations in amphibian habitat features modeled using 
combined field-collected and U.S. Geological Survey Dynamic 
Surface Water Extent data (Rowe et al., 2021).

Data like DSWx can inform decision-making 
regarding river flow management to meet 
multiple requirements, such as agricultural 
use and habitat quality maintenance.

Below: Averaged reach widths of the Tanana River near 
Fairbanks Alaska, derived from U.S. Geological Survey 
Dynamic Surface Water Extent and satellite estimated water 
levels. 

*Near-global: all land-masses excluding Antarctica; North America: the United States (USA) and US Territories, Canada within 200 
km of the US border, and all mainland countries from the southern US border up to and including Panama.
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Flood monitoring
DSWx is designed to systematically provide 
high-quality, consistent measurements 
across a diverse range of environments on 
an operational basis. Because it makes use 
of both optical and SAR satellites, DSWx will 
include observations even when cloud cover 
is present, allowing for water detection 
under conditions when optical-only systems 
may not work. The time required to produce 
DSWx may prevent it from being a real-time 
flood inundation product. However, its 
near-global operational production means 
data will be generated before, during, and 
after all detectable flood events, yielding 
unparalleled information on flood severity, 
persistence, impact, and recovery.

Above: An area centered on Omaha Nebraska, USA, 
showing the percentage of 2019 DSWx-HLS 
observations labelled as inundated (open water or 
partial surface water). Blue areas would normally be 
limited to the rivers, streams, and ponds that have 
water in them throughout the year. Instead, much 
more area was persistently inundated in 2019, 
impacting typical land uses such as agriculture. 
Inundation frequency for 2019 ranged from infrequent 
(red) to persistent (blue).

DSWx can be used for remote stream gaging in 
locations that are costly and or hazardous to 
gage (Bjerklie et. al. 2018). Every DSWx 
observation is publicly released.

As with other cloud and fog prone areas, 
additional data provided by DSWx optical and 
SAR observations will improve remote stream 
gage accuracy and completeness.
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