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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

ldentify sources of public GIS data
Generate a hydrographic flow network

Populate the generated network's features
with attributes

3a. Apply smoothing/generalization

Evaluate results for accuracy and visual
appeal

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 (DEMSs)
» Reference (Optional, but Important)

- Waterbody Polygons or Boundaries
- High-Resolution Aerial Orthoimagery
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Step 1: Data Sources

National Hydrography Dataset (NHD) Model = s ® N atl O n a I

v2.2)

Hydrography Dataset
(NHDFlowlines

- National Scope
- Attributes
- Network

J'I' Simple feature class Geometry, Eolyine - -
E Contains Mvalues  Yes
L% NHDFlowline Contains Zvalues  Yes e a I O n S I pS
Prec -
Field name Datatype nulls Default value Domain ision Scale Length
OBJECTID Object ID . .
Shape Geometry  Yes
s o o dlntaine
FDate Date No 0 0 8
Resolution Longinteger No Resolution 0
GNIS _ID String Yes 10
GNIS _Name String Yes 65
LengthkM Double Yes 0 0
ReachCode String Yes 14
FlowDir Longinteger  No 0 HydroFlowDirections 0
WBArea _Permanent _ldentifier ~ String Yes 40
FType Long integer  No 460 0
FCode Long integer  Yes 46003 0
Shape _Length Double Yes 0 0
GLOBALID Global ID




- Lidar-based DEMs

Virginia | »

< .=l | - HighestQuality U.S.
- W 8 Coverage Incomplete

Download Inventory Metadata
Map Service More Information y ! o e
Contact Us g A A
Data Type .”“."*“’""“"’ i - U S I E I I ed e ral
. Topographic Lidar - s .l
= Statin
. Topobathy Shoreline Lidar VIRGINIA S
IfSAR Data R {
Bathymetric Lidar Richmond - O I I I e tate a I I d
Lynchburg H
NOAA Hydrographic Surveys Roihcke - 0h VIRGINIA

:l Other Bathymetric Surveys Blacksbrg: ; C t S
= USACE Dredge Surveys I O u n y O u rceS
= Trackline Bathymetry 3 ; : 3y
; : : . [}
. Greensboro e - Mlght Conslder
Winston-Salem :  DariTEm Rocky Mounl‘

Ralgigh

= Multibeam Bathymetry

*Data inventory current as of October 2014

= ey Contracting in the
LDl Trotte ) : J g
Topographic | Bathymetric Current Location: vlrg'!apﬂ..tw F l l tl l re
Data Set Name Data Access Metadata Access Collection Date Project Status Restriction:| D:
<] i J 1
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Step 2: Generate New Network

JOURNAL OF THE AMERICAN WATER RESOURCES ASSOCIATION

» Established Process

- D8 Method

- Follow Method In
"Hydrography
Change
Detection” by
Poppenga et al. of
the USGS

Vol. 48, No. 2 AMERICAN WATER RESOURCES ASSOCIATION April 213

HYDROGRAPHY CHANGE DETECTION: THE USEFULNESS OF SURFACE CHANNELS
DERIVED FROM LIDAR DEMS FOR UPDATING MAPPED HYDROGRAPHY!

Sandra K Poppenga, Dean B. Gesch, and Bruce B. Worstell*

ABSTRACT: The 1:24,000-scale high-resolution National Hydrography Datasel (NHD) mapped hydrography flow
lines require regular updating because land surface conditions that affeet surface channel drainage change over
time. Historically, NHD flow lines were created by digitizing surface water information from aerial photography
and paper maps. Using these same metheds to update nationwide NHD flow lines is costly and inefficient; fur-
thermaore, these hods result in hyd hy that lacks the horizontal and vertical accuracy needed for fully
integrated datasets useful for mapping and scientific investigations. Effective methods for improving mapped
hydrography employ change detection analysis of surface channels derived from light detection and ranging
(LiDAR) digital elevation models (DEMs) and NHD flow lines. In this article, we describe the usefulness of sur-
Tace channels derived from LiDAR DEMs for hydrography change detection to derive spatially accurate and
time-relevant mapped hydrography. The methods employ analyses of horizontal and vertical differences between
LiDAR-derived surface channels and NHD flow lines to define candidate locations of hydrography change. These
methods alleviate the need to analyze and update the nationwide NID for time relevant hydrography, and
provide an avenue for updating the dataset where change has occurred.

(KEY TERMS: LiDAR DEMs; LiDAR surface ch le; Mational Hyd phy Dataset; hydrography change
detection; surface water; hydrography; remote sensing; geospatial analysia.)

Poppenga, SBandra K., Dean B, Gesch, and Bruce B, Worstell, 2013, Hydrography Change Detection: The Useful-
nese of Surface Channels Derived from LiDAR DEMz for Updating Mapped Hydrography. Journal of the Ameri-
can Water Resources Association (JAWRA) 49(2):371-389. DOL 10,1111 Jawr. 12027

INTRODUCTTION These mapped hydrography updates are needed
because of temporal changes in surface channels. The
USGS NHD 1:24,000-scale datasel, also known as

The United States Geological Survey (USGE)
National Hydrography Dataset (NHD) 1:24,000-zcale
flow linea (Kelmelis, 2008; Kelmelis ef al., 2008; Sim-
ley, 2006} need to be improved to reflect current topo-
graphic conditions (Colson el al., 2006; Sheng el al.,
2007; Kloiber and Hinz, 2008; Kaiser ef al, 2010,
Dueey et al., 2012; Quinn and Lépez-Torrijos, 2012).

high-resolution NHD, is a digital vector dataset con-
taining  hydrographic features and iz the surface
water component of The National Map (Kelmelis
etal., 2003). Although vector NHD flow lines are
frequently uvsed in geographic information systems
{GIS), the tools used for collaborative maintenance of
the dataset are guite complex (Klwber and Hinz,

» High-Resolution DEMs

'Paper Mo, JAWRA-12-0013-F of the Journal of the Americon Water Resources Association (JAWRA), Received January 17, 2002; accoptod
October 31, 212 @& M3 American Water Resourees Association, This article is a U5, Government work and is in the public domain in the
USA Discussions are open until six months from print publication.

*Respectively, Geagrapher, Topagraphic Sciencs, 115, Geolagical Survey (USGS), Barth Resourees Obsorvation and Scienco (EROS) Cen-
ter, 47814 Ziind Street, Sioux Falls, South Dakota 57198; Research Physical Scientist, Topographic Science, USGS EROS, Siounx Falls, Soath
Dakola; and Senior Scientist, Topographic Scence, Stinger Ghaffarian Technologios (SGT), Inc. contractor for the USGS EROS, Sioux Falls,
Sauth Dikota (E-Mail Poppengza: apoppengsusgs. govh

Introduce Issues

Jounna. oF THE A WaTER RES 5 A an JAWRA
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» "Sinks" in Terrain
- 100' DEMSs

* Treated as
Errors

» Filled-in to
Preserve Flow

- 2.5' DEMs

» Hidden Culverts
and Pipes

* ldentify 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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* From High-Resolution
Terrain Data

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

* Mapped from NHD

- NHD GeoConflation
- |D Pairs within 40’

- Some Data Ignored
- (ex: “Edit Date”)
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* 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? |
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Step 5: Produce Guide

Select Software Adapt to Open-Source
* Software and Tools

Produce PDF Guide

Adapt Process Keep General; Not

‘ Specific to Tools
Preface Sections
Produce Guide with Explanations

Note Opportunities
‘ ‘ ‘ to Go Further

Disseminate Dissemination Means?




Project Timeline

By Feb. 15" — Develop and Test Workflow in
ArcGIS

By Mar. 1% — Implement Workflow on Open-
Source Software

By Apr. 1%' — Complete Guide PDF

Apr. 21%-25" — 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”
USIELI: coast.noaa.gov/inventory/
Wikipedia: National Lidar Dataset (United States)
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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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