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USGS National 
Hydrography

Products and Services

Thanks to the NHD Team for Slides



National Hydrography Dataset (NHD)
Water network for mapping and modeling

• The drainage network 
with features such as 
rivers, streams, canals, 
lakes, ponds, and stream 
gages

Credit: NHD Team
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Flow Direction
A key piece of intelligence

Navigation
The basis for analysis



Values to NHD Linkage

• Provides a nationally consistent geospatial 
framework 

• Provides network tools and information 

• Creates collaborative 
opportunities to 
share information 
across projects and 
agencies

USGS, Jeff Duda
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■ Enables complex models 

such as the National 

Water Model to bring 

flood forecasting down to 

the neighborhood level

■ Observational data can 

be linked to NHDPlus HR 

to supporting limitless 

applications such as:

NHDPlus HR Applications
The power of a common hydrography framework

■ Predicting the risk, timing, and magnitude of flood events

■ Estimating when and where an event such as a toxic spill will affect downstream 

populations and ecosystems

■ Enabling property owners to better understand upstream water availability impacts



Values of NHD Linkage: Flow Modeling 
Example



Values of NHD Linkage: 
USGS Drought Science Plan

“A common framework 

is essential for linking 

information among 

USGS programs 

concerning streamflow, 

groundwater, and water 

quality; climate and land 

use; ecosystems; and 
geospatial mapping.”

https://pubs.usgs.gov/circ/1430/cir1430.pdf



National Assessment
of Fish Habitats

Dana Infante, Dept of Fisheries & Wildlife, Michigan State University
Kristan Blackhart, NOAA Fisheries, Office of Science and Technology

Wang, L., D. M. Infante, P. C. Esselman, A. Cooper, D. Wu, W. W. Taylor, D. Beard, G. Whelan, and A. Ostroff. 2011. A hierarchical spatial       

framework and database for the National river fish habitat condition assessment. Fisheries 36:436-449. 

http://aassessment.fishhabitat.org



National Hydrography Datasets 
NHD High Resolution
>= 1:24,000 scale
NHD HighRes
NHD HR

NHDPlus MR 
1:100,000 scale
Medium Resolution

Catchments for each unique NHDPlus

stream segment (flowline) shown.

NHD Stream



Scale Comparison

RF1 (1:500,000)

NHDPlus MR (1:100,000)

NHD HR (>= 1:24,000)



Scale Comparison
NHD HR (>= 1:24,000) NHDPlus MR (1:100,000)



Comparison of Current NHD Versions

NHD Medium Resolution 
■ 1:100,000 scale

■ Basis of NHDPlus V1 & V2

■ Regional and national 

studies/models

■ ~2.7 million flowlines for 

Conterminous U.S. 

■ Not available in Alaska

■ Local Catchments

■ Value Added 

Attributes

■ Static

NHD High Resolution 

■ 1:24,000 scale or better, except 

Alaska 1:63,360 scale)

■ Regional or local studies/models

■ Catchments in Development

■ 26 million flowlines for U.S., 

including Alaska, Hawaii and 

Territories

■ Maintained
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▪The best of NHDPlus and NHD 

HR (24K or better) data

▪Addresses the need for a single 

hydrographic frame of reference

▪Link data to one network and 

generalize to many different 

scales

Taking NHDPlus v2 (Med Res) to a new level

NHD 
100K 
2000

NHD HR
24K

Local/State
applications 

2007

NHDPlus HR 
(High Resolution)

Local/State 
applications AND 

scalable 
applications
Started 2015

NHDPlus
100K

Regional/National 
applications 

2006

Evolution of NHDPlus HR
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National Hydrography Dataset (NHD)

■ The drainage network with features such as 

rivers, streams, canals, lakes, ponds, and 

stream gages

Watershed Boundary Dataset (WBD)

■ The drainage basins at 8 scales of a nested 
hierarchy; defines the areal extent of 
surface water drainage to a point

NHDPlus

■ Incorporates features of the NHD, WBD 

and 3DEP elevation data to create a 

networked hydrography framework that 

incorporates the entire landscape

USGS National Hydrography Datasets 
Hydrologic networks, units, catchments, and more…

Watershed Boundary Dataset

National Hydrography Dataset

NHDPlus
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NHDPlus Medium Resolution (V2) NHDPlus High Resolution

Number of catchments ~2.7 Million nationally ~26 Million nationally

Elevation Input
National 1 Arc-Second 
Seamless DEM
(30 meters)

National 1/3 Arc-Second 
Seamless DEM from 3DEP

(10 meters)

NHD Input
Medium Resolution NHD

1:100K

High Resolution NHD

1:24K or better

WBD Input Composite 2010-2012 Updated WBD 

Catchment size Avg. 1.2 square miles Avg. ~0.2 square miles

Flow estimates Mean annual, mean monthly Mean annual

NHDPlus Data Comparison

Medium Resolution versus High Resolution
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NHDPlus V21

“Medium Resolution” 

1:100,000 scale

Maine

32,000 

catchments

NHDPlus HR

“Full Resolution” 

1:24,000 + scale

Maine

189,000 

catchments
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NHDPlus includes…

■ A nationally seamless network of 

stream reaches

■ Value-added attributes for stream 

network navigation and analysis

■ Flow surfaces in raster format

■ Elevation-based catchment areas for 

each stream segment that

■ Create a seamless, scalable 

hydrologic framework

■ Enable modeling of water flow across 

the landscape, linking terrestrial 

characteristics to the stream network

catchment

area

NHD Streams
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NHDPlus High Resolution 
NHD Plus HR

■ The Hydrography Requirements 
and Benefits Study: ~ 80% of 
users need the functionality of 
NHDPlus but at a higher 
resolution

■ USGS is building NHDPlus HR 
from the highest available 
resolution NHD and WBD data, 
and 10m 3DEP data

■ The results are more accurate 
and better maintained than the 
current, medium resolution 
NHDPlus

■ NHDPlus HR will have multi-scale 
representation capabilities with 
the new VisibilityFilter attribute
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From node/To node

■ A set of nationally 
unique identifiers for 
the node endpoints of 
the flowlines

■ This supports the 
many models that 
use linked node 
navigation

NHDPlus Value Added Attributes (VAAs)
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StreamLevel

■ Provides the 
information necessary 
to determine the main 
path upstream at each 
confluence

■ Blue = StreamLevel 1

■ Green = StreamLevel 2

■ Red = StreamLevel 3 

■ This supports upstream 
navigation of a river 
mainstem

NHDPlus Value Added Attributes (VAAs)
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Hydrologic Sequence Number 

(HydroSeq)

■ A nationally unique sequence 
number that places NHD 
flowline features in hydrologic 
sequence

■ Ascending = downstream to up

■ Descending = upstream to down

■ Enables models to process the 
network in a tabular manner 
without using geometry flowlines

NHDPlus Value Added Attributes (VAAs)

9
8

7

6

5

4

3

2

1



+ 24

Divergence

■ A flag which defines 
the major and minor 
branches of a flow 
split (divergence)

■ This supports 
downstream 
navigation of the 
network mainstem

NHDPlus Value Added Attributes (VAAs)
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Strahler Stream 

Order

■ A surrogate for 
stream size

■ A popular analysis 
attribute.

NHDPlus Value Added Attributes (VAAs)
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PathLength

■ The distance 
downstream to the 
network terminus

NHDPlus Value Added Attributes (VAAs)

5594.706 km



+ 27

Level Path 

Identifier

■ The identifier 
(HydroSeq) for all the 
flowlines on a level 
path from mouth to 
headwaters

■ River Main Stem

NHDPlus Value Added Attributes (VAAs)
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Terminal Identifier

■ The identifier 
(HydroSeq) for the 
terminal flowline in 
this network

NHDPlus Value Added Attributes (VAAs)
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Total Upstream

Drainage Network

■ A simple select to 
identify the upstream 
drainage network

NHDPlus Value Added Attributes (VAAs)
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NHDPlus HR Status

■ NHDPlus HR Beta will be 

completed in 2019 for the 

conterminous U.S., 

followed by AK, HI, and 

territories in later years

■ Users are invited to 

review and provide 

feedback to the Beta 

version datasets

■ Feedback will be used to 

update and improve the 

refreshed data release, 

beginning in 2018

First datasets released in April, 2017
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NHDPlus HR Beta QC

■ We are seeking local 

experts to participate in Beta 

QC review

■ Beta QC improves not only

the NHDPlus HR, but also 

the NHD/WBD

■ Please spread the word!

■ For information about 

NHDPlus HR Beta QC and 

how to volunteer, see 

nhd.usgs.gov/NHDPlus_HR.

html

Quality Control Volunteers needed

https://nhd.usgs.gov/NHDPlus_HR.html
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How to Join the Community!

Email: rdanderson@usgs.gov

nhd.usgs.gov

@USGSNHD

Advisory Calls: 4th Tuesday 
monthly, email to 
rdanderson@usgs.gov to sign up



Markup Application

More user contributions = better product 
for everyone



Access the Data: NHDPlusV2 Medium Resolution

Download:

http://www.horizon-
systems.com/NHDPlus/N

HDPlusV2_data.php

Web services:

https://www.epa.gov
/waterdata/waters-
tools

http://www.horizon-systems.com/NHDPlus/NHDPlusV2_data.php
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Links to Data Products and Map Services

Access the Data: NHD High Resolution

***https://nhd.usgs.gov***
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The National Map Download Viewer
Access the Data: NHD High Resolution
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Web-Based Map Services
Access the Data: NHD High Resolution
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Data Consuming

Apps

Web-based Data

Apps

Framework

Services

Content

Interface

Connected 

Applications

Systems

Independent 

Applications

Linked Data Systems 
tools and databases

Web Access
front end for linking and 

discovering data

C
o

m
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n

it
y

NHDPlus HR
geospatial framework

NHD, WBD, 3DEP

Linked 

Dataset

Linked 

Dataset

Linked 

Dataset

In
fr

a
s
tr

u
c
tu

re Web-based Services 
maps, linking and discovery

API

API
application 

programing 

interface


