
U.S. Department of the Interior

U.S. Geological Survey

Daniel Wieferich 

U.S. Geological Survey

April 24th, 2018 

Instream Flow Council 2018 

Linking Data to the National 
Hydrography Datasets (NHD)



Linking Data to the National 
Hydrography Datasets (NHD)

• Linking Data: Defined
• NHD Data Recap
• Linking Observation / Feature Data
• Methods for Summarizing Landscape 

Characteristics (NHDPlus )



Linking Data: Defined

Assigning a spatial relationship between information 
and the hydrographic network.  

Examples of information include field observations 
(water sample location), features (location of a gage 
station), landscape characteristics (percent of 
catchment containing agriculture) or….
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On Artificial Paths 

through Waterbody Features

On Waterbody Features

On Linear Features

Linking Data to the NHD:

Reaches & Reachcodes



Important NHD Variables When Linking
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NHDPlus Identifiers

Line and Associated 
Catchment  Same Identifier 

• Medium Res: COMID
• High Res: Permanent ID



National Hydrography Datasets  

Credit: NHDPlus Team



Linking Different Types of Observational 
and Feature Data

Point
Examples: dam, gage station, fish sample

Output: ReachCode, Measure

Line
Example: sampled stream segment

Output: ReachCode(s), From 

Measure(s), To Measure(s)

Polygon 
Example: delineated floodplain

Output: ReachCode(s), From 

Measure(s), To Measure(s)

Blue = input Red = linked



Linking Data to NHD: Common Methods 
For Observation Data

Catchment – NHDPlus Only
What catchment(s) do the point/line/polygon fall in?
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Point Polygon COMID

A Light 

Blue

123532

B Green 213888

C Green 213888



Linking Data to NHD: Common Methods 
For Observation Data

Recorded Location

Recorded Location

Linking Path

Linking Path

Linked Location

Linked Location

Raindrop
Follows elevation downhill to 

NHD waterbody

“Snap”
Straight line path to NHD 

waterbody 



Considerations When Linking Observation Data
· Straight line “snap” of point data often fails when:

· Point near confluence

· Point > 50 meters from stream segment

· Point represents location at edge of a wide river 

· Use aerial imagery and attributes to minimize issues

· Using existing tools and services ensure consistency



Hydrography Event Management (HEM) Tool

Desktop HEM
https://nhd.usgs.gov/tools.html#hem

• Desktop tool requiring ESRI

• Works against local copy of NHD

• Allows linking of points, line, polygon events, 

using a different methods 

HEM Web Services 
https://edits.nationalmap.gov/hem-soe-docs/

• Services for tool development

• Developed for High Resolution data, no 

download of data or ESRI license needed

• Allows linking of points, line, polygon events, 

using a few different methods



The HydroLink Tool
For Validation of Sample Locations and Linking Data to the 

National Hydrography Datasets (High Resolution and 
Medium Resolution) 

URL - https://maps.usgs.gov/hydrolink/



Geoprocessing Tool to Aid Researchers Verifying Sample 
Locations while Linking Data to NHD and NHDPlus

Researcher

Field Sampling Validate Spatial 
Data from Field 
and Link to NHD

spatial data 
upload

HydroLink Tool



Geoprocessing Tool to Aid Researchers 
Linking Data to NHD and NHDPlus

If Time DEMO!!!

https://maps.usgs.gov/hydrolink/


HydroLink Tool Planned Development

• “Ease of Use” Enhancements – e.g. Upload 
CSV vs. current need of shapefile

• Add Hydrographic Event Manager (HEM) 
Functionality (e.g. Link Line or Polygons)



Batch Upload

• Draft Python Code:   
https://github.com/dwief-usgs/batch-hydrolink

• Accepts CSV or Shapefile

• Uses similar methods as HydroLink Tool but 
instead of user validation this code assigns 
levels of confidence based on attributes



Summarizing Landscape Info to NHDPlus

1. Summarize Local Catchment 
2. Summarize Upstream Local Catchment 

Information 

Figure Credit: http://assessment.fishhabitat.org/

http://assessment.fishhabitat.org/


Summarizing Landscape Info to NHDPlus

https://my.usgs.gov/confluence/display/cdi/CDI+Project%3A+Standardizing+Stream-Landscape+Summaries


