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Landscape information
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StreamCat – Impetus
• Want to use models of instream conditions to 

predict and map these conditions nationally



StreamCat – Impetus
• US EPA National Rivers and Streams 

Assessment (NRSA) - >2,000 sample sites



StreamCat – Impetus
• Need information about landscapes that are 

upstream of specific sites…



StreamCat – Impetus
• Need information about landscapes that are 

upstream of specific sites…



StreamCat – Impetus
• … to build empirical relationships between 

upstream features and instream conditions
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StreamCat – Impetus
• Apply empirical models back to landscape to 

produce national maps of instream conditions

% Urbanization
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NHDPlusV2 Framework
• National Hydrography Dataset Plus v.2 (NHDPlusV2)
• Line network of ~2.65 million streams in CONUS
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NHDPlusV2 Framework
• Topology (from-to relationships) documented for 

each line in NHDPlusV2
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NHDPlusV2 Framework
• Contains local catchments for each stream segment
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NHDPlusV2 Framework
• Provides ability to overlay and accumulate 

information from upstream to downstream



Landscape Layers

(CONUS-wide layers of 
climate, geology, soils, land 
cover/land use, and others)

(1)

StreamCat Approach –



ID CatArea CatResult

1 150 0.50

2 122 0.70

3 147 0.20

. . .

. . .

. . .

Landscape Layers

(CONUS-wide layers of 
climate, geology, soils, land 
cover/land use, and others)

(1)

(2)

ID 2

ID 3

ID 1

Calculate zonal 
statistics for each 

NHDPlusV2 catchment

StreamCat Approach –



(3) Accumulate all 
upstream NHDPlusV2 

catchment metrics

ID CatArea CatResult

1 150 0.50

2 122 0.70

3 147 0.20

. . .

. . .

. . .

Landscape Layers

(CONUS-wide layers of 
climate, geology, soils, land 
cover/land use, and others)

(1)

(2)

ID 2

ID 3

ID 1

Calculate zonal 
statistics for each 

NHDPlusV2 catchment

COMID CatArea CatResult
Watershed

Area
Watershed 

Result

1 150 0.50 269 0.43

2 122 0.70 122 0.70

3 147 0.20 147 0.20

. . . . .
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StreamCat Approach –



StreamCat – Approach
• Connect HydroRegions
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Stream ID
% Urban in local

catchment
% Urban in full 

watershed

1 10.0 10.0

2 0 0

3 0 6.0
. . .

. . .

. . .

StreamCat Dataset –
• Local catchment and full upstream watershed summaries for 

2.65 million NHDPlusV2 stream segments in CONUS



StreamCat Dataset –
• Riparian buffers for some metrics



StreamCat Dataset –
• Transparency

• All processes implemented in R and Python (open source 
and ArcPy)

• All code online – FTP site and now GitHub

• Compliant metadata for each layer

• Quality Assurance

• Standardized QA protocol for layers

• All quality assurance documented online with R Markdown 
to show code and results



StreamCat Dataset –



StreamCat Dataset –
• Data are publically available through EPA’s NARS website



StreamCat Dataset –
• Data served as flat, comma-delimited text files

• Served by State or NHDPlus HydroRegion

• Unique ID in StreamCat direct match to unique ID in 
NHDPlusV2



StreamCat Dataset –
• Welcome page, ReadMe page, and Updates page with 

extensive information on dataset

ftp://newftp.epa.gov/EPADataCommons/ORD/NHDPlusLandscapeAttributes/StreamCat/WelcomePage.html

ftp://newftp.epa.gov/EPADataCommons/ORD/NHDPlusLandscapeAttributes/StreamCat/WelcomePage.html


StreamCat Dataset –
• Extensive documentation of 260 metrics (more coming)
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StreamCat Dataset –
• Code and detailed 

description of running code
published on GitHub



StreamCat Dataset –
• Metadata in readable format for all metrics

ftp://newftp.epa.gov/EPADataCommons/ORD/NHDPlusLandscapeAttributes/StreamCat/Documentation/Metadata/STATSGO.html

ftp://newftp.epa.gov/EPADataCommons/ORD/NHDPlusLandscapeAttributes/StreamCat/Documentation/Metadata/STATSGO.html


StreamCat Dataset –
• Documented QA processing steps



StreamCat Dataset – So what?
• Provides access to 260 landscape metrics for 2.65 million 

streams in conterminous US
• Minimal GIS expertise to link field samples to watershed data



StreamCat Dataset – So what?
• Can rapidly apply analyses to new, unsampled locations
• Helps understand and diagnose model behaviors



StreamCat – Applications
• Applying ‘Watershed Integrity’ index to all NHDPlusV2 

streams River Research and Applications (2015)

DRAFT



StreamCat – Applications
• Applying ‘Watershed Integrity’ index to all NHDPlusV2 

streams River Research and Applications (2015)

DRAFT



DRAFT

StreamCat – Applications
• Linking StreamCat to EPA’s National Rivers and Streams 

Assessment to model biological condition



StreamCat Dataset – Other applications

1. Online Watershed Characterization Tool

2. Update/revise EPA’s Healthy Watershed Programs 
Online Tool

3. Refining aquatic species distribution maps in 
California

4. Modeling and mapping of invasive species in the 
Pacific Northwest



What’s next?
• LakeCat Dataset – Parallels StreamCat 

for >356,000 lakes



What’s next?
• LakeCat Dataset – Parallels StreamCat 

for >356,000 lakes
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What’s next? –
• LakeCat Dataset – 356K lakes

• 1/3 on NHDPlusV2 stream network – can pull directly from 
StreamCat

• 2/3 off-network lakes needed delineations

237,579 off-network lakes Topography delineations



LakeCat –
• Nested lakes - created topological relationships for 237K off-

network lakes

FROM TO

- 1

- 3

1 2

. .

. .

3 7

4 7

1

2

3

4 5

6
7



Questions?
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