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What can you do with the CHWA 2.0?

Detect signals of change in state-identified healthy 
watersheds​

Identify vulnerable areas to future development and 
climate change 

Identify unprotected and potentially healthy watersheds

Identify candidate areas for restoration and conservation



Chesapeake Healthy 
Watersheds Assessment 2.0

• Over 100 metrics summarized for 
83,629 NHD catchments.

• Machine-learning model developed to 
predict stream benthic 
macroinvertebrate conditions. 

• Overlays included to aid in the 
interpretation of information.

• Data available on the Chesapeake Bay 
Open Data Portal.
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https://data-chesbay.opendata.arcgis.com/documents/ChesBay::chesapeake-healthy-

watersheds-assessment-chwa-2-0/about
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Chesapeake Healthy 
Watersheds Assessment 2.0: 
Landscape Metrics

• Landscape metrics derived the 
Chesapeake Bay Program’s 1-meter 
resolution Land Use/Land Cover.

• High-res metrics include forests, 
natural lands, and impervious 
summarized by the catchment, 
upstream watershed, 100-foot riparian, 
and upstream watershed 100-foot 
riparian!
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CHWA 2.0

Predicted Health Score*

Predicted Health Score
Within State-identified 
healthy watersheds

Predicted Score 

(watershed) % Area

good 52%

fair 13%

poor 35%

• Challenge: on-the-ground 

monitoring of all state-identified 

healthy watersheds not feasible.

• Potential Solution: develop an 
application to monitor “signals of 

change” in condition that can be 

used to target follow-up 

assessments and actions.

Predicted Score 

(within State 

Identified Healthy 
watersheds) % Area

good 67%

fair 13%

poor 19%
* Overall model accuracy is 0.59 with a Cohen’s 
Kappa of 0.38 (fair agreement). Most confusion is 

with the fair class.



What metrics were 
most effective in 
predicting BIBI?

• Metric importance reflects 
how well a metric reduces 
uncertainty in the machine-
learning model.

• 60 metrics are included in 
the model as predictors.

• The top 7 metrics represent 
conditions in the upstream 
watershed.

% Tree Cover with Unmanaged Understory 
2017/18 Watershed (% forest in the upstream 

watershed)

% Natural Land in Riparian 2017/18 Watershed 
(% forest, wetlands, and succession in the 

upstream watershed)

% Impervious Cover 2017/18 Watershed (% 
roads, structures, parking lots, etc. in the 

upstream watershed)

Housing Unit Density 2020 Watershed (housing 
units per area in the upstream watershed)

Road Density Watershed (road area per total 
area in the upstream watershed)

Top 5 Most Important Metrics
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CHWA 2.0: Viewing State-Identified Healthy Watersheds Boundaries 

https://gis.chesapeakebay.net/chwa

https://gis.chesapeakebay.net/chwa


CHWA 2.0: Viewing State-Identified Healthy Watersheds and Chessie BIBI

https://gis.chesapeakebay.net/chwa

https://gis.chesapeakebay.net/chwa


CHWA 2.0: Viewing State-Identified Healthy Watersheds Boundaries 

https://gis.chesapeakebay.net/chwa

https://gis.chesapeakebay.net/chwa


CHWA 2.0 Catchment Report



Contact Information 
(i.e., how to get a copy of the SCFM Toolbox?)

Peter R. Claggett

Research Geographer

pclaggett@usgs.gov

443-370-5724

mailto:pclaggett@usgs.gov
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