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What is Conflation?

  

The Pilot Project Pilot Project Preliminary Findings as of March 2017

Vertical Integration Between Elevation and 
Hydrography Data

Horizontal Integration Between Elevation Data and 
Hydrography Data.

Examples Showing Difficulty of Determining High Resolution Hydrographic Feature Types 
and Topology in Some Cases

Disagreement Between Network 
Connectivity and Elevation.

Examples of Problems to Solve for Conflation—Topology, 
Network, and Attribution

Pilot Project Deliverables

Colorado

Buckhorn Creek

Dry Creek-Little Thompson River

USGS TNM

Maryland

Delaware

Marshyhope
Creek

Indian
River Bay

USGS TNM

Virginia

Thornton
River

USGS TNM

Maryland and Delaware HU 10 pilot project boundaries:
Marshyhope Creek and Indian River Bay

Virgina HU 10 pilot project boundary:
Thornton River

Colorado HU10 pilot project boundaries: Buckhorn Creek 
and Dry Creek-Little Thompson River

Locator map for Ele-Hydro Pilot Project, 2017

   In September 2016, tasks were awarded to two geospatial contracting companies to col-
lect data for the pilot project.  These two companies were provided with identical task 
orders and data for the data collection.  Each company was provided with lidar data, the 
existing breaklines that were used to hydroflatten the 3DEP DEMs, current NHD data, and 
other reference materials for the five areas to be studied. The contracting companies were 
asked to provide the USGS with improved placement of the 1:24,000-scale NHD features, 
new 1:5,000-scale features, including NHD attribution and codes, and the 1:5,000-scale 
data in a format that can be conflated into the NHD. In January 2017, the USGS started 
evaluating the data the contracting companies produced for two areas: Dry Creek-Little 
Thompson River in Colorado and Thornton River in Virginia. The task order specified hor-
izontal accuracy requirements for the features but did not require feature capture to meet 
any vertical accuracy requirements.  This resulted in delivery of many hydrographic fea-
tures with no vertical elevation component, which were not suitable for use with elevation 
data as hydrographic breaklines; however, many of the features did include elevation 
values, and those can be evaluated as examples of creating digitized hydrographic features 
that can serve the dual purpose of serving as breaklines and as new features for the NHD. 
The features that do not include elevation values can be used to evaluate the process of 
creating new hydrographic features from lidar and as examples of improving the horizontal 
integration between the NHD and 3DEP. Both contracting companies elected to also pro-
vide the optional improvements that would allow the features to be conflated into the 
NHD. At this point (February 2017), the preliminary findings have four main elements: 
vertical integration, horizontal accuracy, conflation aspects, and general high-resolution 
feature topology and types. 

Pseudo-nodes need to be 
cleaned up on NHD Flowline 
features. Features of the 
same FType and FCode 
should be one feature be-
tween confluences.

The data dictionary had no 
feature class for the pipe-
lines that run through 
earthen dams, causing 
problems for conflation.

Line features must be digitized 
in the direction of flow to be 

included in a network.

A 1:5,000-scale breakline (green dot) viewed in pro-
file. The breakline is 1.2 meters below the center of 
the channel.

A 1:5,000-scale breakline (green dot), when viewed in 
profile, shows its location as 0.93 meter to the side of 
the channel.

Automated flow trace processes require inspection 
to determine if the flow is correct. In this example, 
an automated process created a synthetic stream 
network, but it is not correct. Is the error and inspec-
tion rate worth the automation?

The pilot project is providing insight toward the 
limits what of what can be determined using solely 
remote data, and what requires ground truthing. In 
this example, it appears there is a culvert running 
under a canal, but the only way to know if this is 
actually the case is to ground truth.

The pilot project is helping to determine which fea-
tures belong in the high-resolution dataset. These 
roadside ditches and canals may participate in the 
hydrographic network, but is this level of detail nec-
essary?

NHD GeoConflation is one of several meth-
ods available to update the NHD. This update 
method uses tools to transfer attribution from 
existing hydrographic features to new updated 
feature geometry across scales.  The basic 
goal of GeoConflation is to conserve reach-
codes (an NHD identification code) and geo-
graphic names by duplicating them from the 
original NHD dataset to the modified or target 
dataset whenever possible. This allows any 
information tied to these original codes and 
names to be preserved with updated feature 
geometry.

The USGS National Geospa-
tial Program is developing 
the 3DEP to provide 
high-quality elevation data 
for the National 3DEP is 
primarily collecting lidar 
data for the conterminous 
United States, Hawaii, and 
U.S. Territories.

Read more: http://national-
map.gov/3DEP/

The NHD and WBD are used to por-
tray surface water on The National 
Map.

The NHD represents the drainage 
network, including features such as 
rivers, streams, canals, lakes, ponds, 
coastline, dams, and streamgages.

The WBD represents drainage basins 
as enclosed areas in eight size cate-
gories.

Read more: http://nhd.usgs.gov/in-
dex.html

1. Improve agreement of the NHD and WBD with the 3DEP    
 Bare Earth DEMs.

2. Enhance 3D cartographic products.

3. Augment NHD data with high-accuracy elevation data.

4. Augment the 3DEP Bare Earth DEM with well-defined    
 hydrographic data.

5. Allow production of additional types of DEM products,    
 such as hydroenforced DEMs.

Examples of Problems To Solve for Breaklines

GeoConflation is overall the process of spatial comparison of large scale data (1:5,000) to smaller 
scale data (1:24,000) and transferring attribution from identified matches while also enforcing 
NHD model requirements.
GeoConflation requires a source (attribution) and target (geometry) database, which are then 
compiled into a third conflated dataset for integration into the national production dataset.
GeoConflation has been used to provide complete local resolution data in three states and dozens 
of smaller areas throughout the United States.

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AEX,
Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AEX,
Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AEX,
Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community

• Improved placement of the    
        1:24,000-scale NHD features 

• New 1:5,000-scale features,                              
   including NHD attribution and  
   codes 

• 1:5,000-scale data formatted for       
   conflation into the NHD

Segment flowing 
wrong direction

These two stream
segments should
 be one.

   The U.S. Geological Survey (USGS) is investigating 
potential requirements and methods for optimal and 
cost-effective standardized breakline collection that will 
achieve a high level of vertical integration between the 
National Hydrography Dataset (NHD) and 3D Eleva-
tion Program (3DEP) digital elevation models (DEMs). 
   To assist with this investigation, the USGS designed a 
pilot project to help understand the level of effort nec-
essary to generate light detection and ranging (lidar) 
derived hydrography to three incrementally more de-
tailed levels of quality in five different landscapes.
   The pilot project was designed to evaluate methods 
for improving the geometry and horizontal accuracy of 
the 1:24,000-scale NHD, creating new hydrographic 
features at the 1:5,000-scale, and type coding hydro-
graphic features for conflation into the NHD.  A sec-
ondary goal is to evaluate the suitability of the en-
hanced hydrographic features for use as breaklines in 
elevation products. 
   Data produced for the pilot project are to follow the 
specifications outlined in the “U.S. Geological Survey 
National Geospatial Program Lidar Base Specification 
Version 1.2,” and the “NHD Feature Catalog.”

The U.S. Geological Survey National Geospatial Program is developing hydrographic breakline specifications to support 
the integration of the NHD, Watershed Boundary Dataset (WBD), and 3DEP. These programs contribute foundational 
data to The National Map and derived products, such as the US Topo digital map series.

This information is preliminary and is subject to revision. It is being provided to meet the need for timely best science. The information is provided on the condition that 
neither the U.S. Geological Survey nor the U.S. Government shall be held liable for any damages resulting from the authorized or unauthorized use of the information.

Breaklines are currently (2017) being collected for lidar data, but are limited to 8,000-square-meter (2-acre) or greater 
water bodies and 30-meter (100-foot) nominal width double line streams. Collecting additional types of breaklines with 
the goal of sharing them across data themes and programs will maximize the potential benefits. TARGET − Lidar devised

data At 1:5,000-map scale

SOURCE − 1:24,000-scale
NHD Production

  What are

Example Geo
   Breaklines

Breaklines are vector features that are used to enforce or maintain linear fea-
tures on an elevation surface. Elevation data can be used with breaklines to 
make multiple elevation surface types; for example, breaklines defining hy-
drographic features can be used to impose different hydrologic treatments 
(flattening and enforcement) on DEMs.

m Lidar

Examples of breaklines representing single- 
and double-line streams, ditches, culverts, 
bridges, and waterbody.

Bare Earth surface before hydroflattening or 
hydroenforcement.

Note the rough surface of the stream and waterbody.

Example of hydroflattening.

Note the smooth surface of the waterbody and dou-
ble-line stream.

Example of hydroenforcement.

Note the cut through the highway, allowing water 
flow to be correctly modeled on the surface.

spatial Products Generated fro  and Hydrographic 

 Breaklines?

A network flow connection has been 
made, but the elevation shows no channel 
to substantiate the connection.


