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Pennsylvania: Penn’s Woods (and Waters)
• 86,000 miles of streams*

• 2nd only to Alaska

• 40% of PA streams impaired
(2018 DEP Assessment)

• Abandoned mines

• Agricultural runoff

• Stormwater

• Increased flood damage claims

Impaired Waters, PA DEP 2018

Federal Flood Damage Claims 08-18, NPR



Wither the Clean Water Act?



For today- upslope of the NHD

1. Geographically-isolated wetlands

2. Headwater stream network dynamics in the Ridge and Valley

3. Supercomputing applications in PA?



Geographically Isolated Wetlands (GIW)

1,165 in PA

52% mapped in NWI

Taylor Blackman, PSU



Headwater Streams: Higbee Stream Map



Although the map is detailed, many headwater streams were neglected



National Hydrography Dataset (NHD) High 
Resolution (HR)



National Hydrography Dataset (NHD) High 
Resolution (HR)
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National Hydrography Dataset (NHD) High 
Resolution (HR)



Filled 3m DEM and D8 Flow Direction



NHD High Resolution 
Streams
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NHD High Resolution 
Streams

2019
Drier Conditions
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NC RENCI Supercomputing Initiative for
Drainage Basin scale tiling & terrain analysis

• Issues with tiles

• Issues with HUC12 

• (issues with different 
flights/contracts in NC)



NC RENCI Supercomputing Initiative
Height Above Nearest Drainage (HAND product) 



GRASS GIS workflow on cluster
Height Above Nearest Drainage (HAND)

Worth trying in PA?
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Topographic Openness

Yokoyama, R., Shirasawa, M., and Pike, R. J. (2002)Visualizing Topography by Openness: 
A New Application of Image Processing to Digital Elevation Models. Photogrammetric 

Engineering & Remote Sensing Vol. 68, No. 3 pp. 257-265.



Chesapeake Conservancy Enhanced Flow Path



Resilience to 
water quality
degradation

Local scale

Chesapeake Bay scale
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