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3D National Topography Model (3DNTM)
Integrates elevation and hydrography datasets to model the Nation's 

topography in 3D

▪Hydrography derived from/integrated 

with 3D Elevation Program data

▪Connections to groundwater, 

wetlands, and engineered 

hydrography

▪3DHP Infostructure for 

data sharing as part of 

the Internet of Water

3D Hydrography 

Program (3DHP)

Future Integrated 

3D Model
▪ Research and develop a 3D 

data model to fully integrate 

3DHP and next gen 3DEP

▪ Integrate other data from 

The National Map 

Next Gen 

3D Elevation Program 

(3DEP)

▪ Integration of inland 

bathymetry

▪3DEP Ecosystem 

for data and 

resource sharing

▪Continual improvement 

with new technologies 

and approaches

▪New quality levels and refresh cycles 
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Watershed 

Boundary 

Dataset

National 

Hydrography 

Dataset

NHDPlus 

High 

Resolution

◼ For the past two decades, the National Hydrography Dataset 

(NHD) portfolio of datasets was the most comprehensive and 

current data of the Nation’s surface waters

◼ 9.4 million miles stream of network, including 8 million 

waterbodies and over 130,000 nested hydrologic units

◼ Based on 1:24,000-scale maps

◼ NHD and Watershed Boundary Dataset (WBD) leveraged 

local knowledge and updates through a stewardship program 

with participants from 41 states and Washington DC

◼ Updates were not uniform

◼ Some areas have been updated; others untouched and based 

on older information – sometimes 40+ years old

◼ National consistency of data quality has decreased over time

◼ NHD surface water features don’t align well with highly 

accurate 3D Elevation Program data

Previous Approach to National Hydrography Datasets
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◼ Replace existing older, inconsistent data with higher 

accuracy hydrography standardized to align vertically, 

horizontally, and temporally with 3DEP data

◼ Data and systems built for hydrologic applications

◼ Follow 3DEP best practices

◼ Governance

◼ Collaborative acquisition

◼ Leverage expertise of private sector mapping firms 

by contracting data acquisition through the USGS 

Geospatial Products and Services Contracts (GPSC)

◼ Co-operative data acquisition

◼ Specifications and data validation

◼ Building on decades of work and concepts from 

current hydrography products

Align vertically, horizontally, and temporally with 3DEP data

3D Hydrography Program Goals

Example of misalignment between older 

hydrography data and elevation data
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Benefits to updating National Hydrography Datasets

◼ Hydrography Requirements and Benefits Study (HRBS; 2016) 

documented 420 mission critical business uses with 23 Federal 

agencies, 50 states, 8 Tribal governments and 3 national 

associations

◼ HRBS found that hydrography data are essential to a broad range 

of critical applications and the current program provides $538M 

annual benefits

◼ A modernized 3D-enabled hydrography program could provide up 

to $1.14 billion annually in benefits if all user requirements are met

Water 
Quality

Water Resource 
Planning and 
Management

Flood Risk 
Management

River and 
Stream Flow 
Management

Natural 
Resources 

Conservation
River and 

Stream 
Ecosystem 

Management

Infrastructure
and Construction 

Management

Urban 
and Regional 

Planning

Agriculture 
and Precision 

Farming

usgs.gov/3DHP/Benefits
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3DHP Call for Action

◼ Follow a similar collaborative 

funding model as 3DEP that 

anticipates significant investments 

by partner organizations on shared 

data acquisition costs (64% of 

3DEP was funded by partners)

◼ A $685 million investment across 

the community could support the 

effort for the first 9 years

A community-wide effort of $685M over 9 years

The cost-share model is one potential model and is not intended to 

allocate cost shares to any organization or to individual government 

sectors; the actual funding model could evolve and change through the 

program operations plan

https://www.usgs.gov/3dhp
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Annual Data Acquisition
Built on Partnerships

Working Groups 

(Federal)

Federal partners 

identify mapping 

priorities 

Enter into Interagency 

Agreement (IA) with 

USGS

IA funds can be used 

as matching funds on 

DCA applications or 

for direct acquisitions

Process to 

collaborate on data 

acquisition and 

request matching 

funds from 3DHP or 

3DEP

Project submissions 

are assessed for 

overlap with federal 

priority areas and 

other criteria

3DNTM DCA*

*3D National Topography Model (3DNTM) Data Collaboration Announcement (DCA) - usgs.gov/3DNTM/DCA
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Alaska

◼ ~314K sq miles available or in progress at the end of 

FY23

◼ ~72K sq miles currently planned for FY24

3DHP FY24 Data Acquisition

CONUS+

◼ ~60K sq miles available or in progress at the end of FY23

◼ ~103K sq miles currently planned in FY24

◼ 3DNTM DCA projects in DE, MI, MO, OH, PA, TN, VT, and WA 

◼ Federal projects in ME and MT

◼ Additional projects in development
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More accurate, more precise, more consistent
Data collected and validated to meet specifications

usgs.gov/3DHP/EDHSpecs 
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3DHP Data Model
One time load to create a National coverage of data

◼ Conflation of NHD to 3DHP data 
model

◼ includes 95% of NHD features

◼ 10% of feature types

◼ Feature type and GNIS name, 
Reachcode Start and End

◼ Features defined by representation 
on the elevation surface, not 
hydrologic characteristics

◼ Crosswalk of 107 feature types to:

◼ 7 flowline (line) feature types

◼ 11 hydrolocation (point) feature types

◼ 4 waterbody (polygon)

usgs.gov/3DHP/HydroProductSpecs
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3DHP Data Model

Id3dhp identifies an 
individual Segment:

◼ id3dhp identifies the 
individual flowline

Mainstem Identifier 
identifies entire river:

◼ Mainstemid identifies the 
entire length from 
headwater to confluence 
or outlet

◼ Provides connection to 
the Internet of Water

Attribution – IDs

usgs.gov/3DHP/HydroProductSpecs
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3DHP Data Model

◼ Through collaboration with 
the Internet of Water the 
3DHP dataset follows and 
supports FAIR data 
principles

◼ FAIR represents data that 
are Findable, Accessible,
Interoperable, 
and Reusable

◼ Geoconnex is a primary 
way that 3DHP is 
implementing a link to 
outside data sources

Internet of water connection
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3DHP Products
Geoconnex, HydroAdd3d

Colorado River: Mainstemid = 29559

Discharge point, Mainstemid 29559, x, y, z

Stream gage, Mainstemid 29559, x, y, z

Stream gage, Mainstemid 29559, x, y, z

Fish passage, Mainstemid 29559, x, y, z

Tools exist to: 

▪ Permanently 

identify a river from 

headwater to 

outlet.

▪ Assign data points 

to a location on a 

mainstem

▪ Navigate and 

summarize 

features according 

the position on the 

network
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3DHP Data Model
Attribution – Flowline Network Derivatives

flownetworkderivatives (table)- The flownetwork derivatives table 

contains information that relate flowlines to catchments and attributes that 
support network navigation and flow analysis.

usgs.gov/3DHP/HydroProductSpecs
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3DHP Products

◼ WMS (and soon a 

WFS) map service is 

available for 

visualizing and 

querying the 

3DHP_all data. 

◼ All data, NHD and 

Elevation-derived 

Hydrography 

sourced data 

provides National 

coverage

Web services
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Catchments and 

Drainage areas

3DHP Products
Downloadable products – yearly snapshots

Stream Raster with z-values

Hydro-enforced Elevation dataset

Hydrography features

Annual release of products, identified with a 

digital object identifier (DOI) URL for reference 

and citation
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3D Hydrography Program
A new era for surface water mapping

1966

2022

3DHP is the first complete 

remapping of the Nation’s 

hydrography since the 

original USGS 24K 

topographic mapping 

program was active between 

1947 and 1992
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Bismarck, ND

3D Elevation Program (3DEP) data

THANK YOU!

Sue Buto

USGS National Geospatial Program

sbuto@usgs.gov

usgs.gov/NHD
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