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Presentation Outline

● Value and Potential Applications
● Research Approach

– Data Sources

– Network Generation

– Populate Attributes

– Smooth Features

– Evaluate Results

– Produce Guide

● Project Timeline
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Value and Potential Applications

● Project Focus on 
Cartographic Value

– As Map Reference

– As Natural Property 
Boundaries

● USGS NHD Intended 
for 1:24K Scale
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Value and Potential Applications

● Local Government
– Needs Higher 

Resolution Data

– May Find Software, 
Manpower, Time, 
and Money In 
Short Supply

● Process Guide
– Aims to be No Cost

– Removes Mystery
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Research Approach Overview

1.Identify sources of public GIS data

2.Generate a hydrographic flow network

3.Populate the generated network's features 
with attributes
3a. Apply smoothing/generalization

4.Evaluate results for accuracy and visual 
appeal

5.Document how to perform steps two, three, 
and three-a using free, open-source tools
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Step 1: Data Sources

● Primary
– Line Network of Surface Water Flow

– High-Resolution Digital Elevation Models (DEMs)

● Reference (Optional, but Important)
– Waterbody Polygons or Boundaries

– High-Resolution Aerial Orthoimagery
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Step 1: Data Sources

● USGS National 
Hydrography Dataset 
(NHDFlowlines)

– National Scope

– Attributes

– Network 
Relationships

– Maintained
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Step 1: Data Sources

● Lidar-based DEMs
● Highest Quality U.S. 

Coverage Incomplete
– USIEI (Federal)

– Some State and 
County Sources

– Might Consider 
Contracting in the 
Future
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Step 2: Generate New Network

● Established Process
– D8 Method

– Follow Method in 
"Hydrography 
Change 
Detection" by 
Poppenga et al. of 
the USGS

● High-Resolution DEMs 
Introduce Issues
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Step 2: Generate New Network

● "Sinks" in Terrain
– 100' DEMs

● Treated as 
Errors

● Filled-in to 
Preserve Flow

– 2.5' DEMs
● Hidden Culverts 

and Pipes
● Identify and 

Make Hydro 
Enforced DEM
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Step 2: Generate New Network

● Water Bodies and 
Swamps

– D8 Method's Local 
Search may not 
See "Big Picture"

– Water Surface can 
Appear Uneven

– Correct Afterwards 
with Waterbody 
Features and 
Imagery
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Step 3: Apply Attributes

● From High-Resolution 
Terrain Data

– “Underground” in 
Pipes; “Abstract” 
Across Lakes

● Mapped from NHD
– NHD GeoConflation

– ID Pairs within 40'

● Some Data Ignored
– (ex: “Edit Date”) 
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Step 3a: Smooth/Generalize

● Point Dense Polylines 
Need Generalization

● Smooth Curves say, 
"Hey. I'm a stream."

● Tangential Lines and 
Arcs, not Bézier curves

● Varies by Line 
Classification
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Step 4: Evaluate Results

● Quantitative
– Compare Against 

Photogrammetric 
Lines

– Measure Length 
Outside Buffer

● Qualitative
– Does It Look Good?

– Does It Look Like a 
Stream?



15/17

Step 5: Produce Guide

 ● Adapt to Open-Source 
Software and Tools

● Produce PDF Guide
– Keep General; Not 

Specific to Tools

– Preface Sections 
with Explanations

– Note Opportunities 
to Go Further

● Dissemination Means?
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Project Timeline

● By Feb. 15th – Develop and Test Workflow in 
ArcGIS

● By Mar. 1st – Implement Workflow on Open-
Source Software

● By Apr. 1st – Complete Guide PDF
● Apr. 21st-25th – Present at Association of 

American Geographers (AAG) Annual Meeting 
in Chicago, IL
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Citations and Resources

● Data
– [1,3,4,10-14] Prince George Co., VA (Local Data)

– [3,14] Virginia Base Map Program (Orthoimagery 
and associated Photogrammetric Lines)

– [1,3,7,10-13] USGS (NHD; DEMs)

– [8] NOAA (USIEI)

● Reference
– Poppenga et al. “Hydrography Change Detection”

– USIEI: coast.noaa.gov/inventory/

– Wikipedia: National Lidar Dataset (United States)

http://dx.doi.org/10.1111/jawr.12027
http://coast.noaa.gov/inventory/
http://en.wikipedia.org/wiki/National_Lidar_Dataset_(United_States)%20
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