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Creating a digital twin of the earth’s topography 



The 3D National Topography Model

Progression required to produce a fully integrated and continuous topographic model to 
meet the Nation’s critical applications

3DEP Baseline 3DHP Next gen 3DEP 3DNTM

Complete the 
nationwide 3D 
Elevation Program 
(3DEP) baseline

Use the 3DEP baseline 
to derive the 3D 
Hydrography Program 
(3DHP)

Implement the next 
generation of 3DEP to 
multiply value and 
improve applications

Research and develop a 
3D data model to fully 
integrate 3DEP, 3DHP, 
and other data

100% of the Nation 
has 3DEP baseline 
data available or in 
progress

Launched in FY24 First full year in FY27 
(funding dependent)

Early development stage



3DEP Baseline 3DHP Next gen 3DEP 3DNTM

The 3D National Topography Model
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New Seamless 1-meter Digital Elevation Model

USGS lidar coverage in 2,279 individual projects

S1M over Rolla, MO



New Seamless 1-meter Digital Elevation Model
10km by 

10km 
tile

Watershed 
boundary 

(HU10)

Seamless 1m DEM for 
the Dry Fork HU10 

watershed in Missouri



3DEP Baseline 3DHP Next gen 3DEP 3DNTM

The 3D National Topography Model



Hydrography data on The National Map
National Hydrography Dataset (NHD) Watershed Boundary Dataset (WBD)

3D Hydrography Program (3DHP)

Static versions of NHD, WBD, and NHDPlus HR are available and can be found: 

https://www.usgs.gov/national-hydrography/access-national-hydrography-products

NHDPlus High Resolution         
(NHDPlus HR)

https://www.usgs.gov/national-hydrography/access-national-hydrography-products
https://www.usgs.gov/national-hydrography/access-national-hydrography-products
https://www.usgs.gov/national-hydrography/access-national-hydrography-products
https://www.usgs.gov/national-hydrography/access-national-hydrography-products
https://www.usgs.gov/national-hydrography/access-national-hydrography-products
https://www.usgs.gov/national-hydrography/access-national-hydrography-products
https://www.usgs.gov/national-hydrography/access-national-hydrography-products
https://www.usgs.gov/national-hydrography/access-national-hydrography-products
https://www.usgs.gov/national-hydrography/access-national-hydrography-products


Nationally 
consistent 
3DHP Data

3DEP 

Introducing the 3D Hydrography Program (3DHP)

usgs.gov/3dhp
NHD vs. Hydrography derived from elevation in Pennsylvania

https://www.usgs.gov/3DHP


More accurate, more precise, more consistent

Data collected and validated to meet specifications





The 3DHP Data Lifecycle



The National Map Data Access via Services

3dhp.nationalmap.gov/ or apps.nationalmap.gov/services/

https://3dhp.nationalmap.gov/


Downloadable 3DHP Product

usgs.gov/3DHP/AccessData 

https://www.sciencebase.gov/catalog/



3DHP Map Service

3dhp.nationalmap.gov/ 

https://3dhp.nationalmap.gov/


Flow Network Derivatives

Identify, 
sequence and 
measure

 Hydro Sequence

 Terminal Path

 Path Length

 Arbolate Sum

Network Flags

 Start Flag

 Terminal Flag

 Divergence

 Return Divergence

Hierarchy of flowlines

 Stream Level

 Level Path

 Stream Order

 Stream Calculator

usgs.gov/3d-hydrography-program/3dhp-flow-network-derivatives





Probabilities of Stream Permanence



6 out of 745 
(0.8 percent) 
streamgage
s have at 
least 30 days 
of zero flow 
for 
Hydrologic 
Unit 02.



69 out of 160 
(43.1 percent) 
streamgages 
have at least 
30 days of zero 
flow for 
Hydrologic  
Unit 15.



Probabilities of Stream Permanence

Data Tables

1, 3, 7, or 30  Days of zero streamflow





3DEP Baseline 3DHP Next gen 3DEP 3DNTM

The 3D National Topography Model







New Mexico 3DEP Projects



Detecting Change with the next generation of 3DEP
Before and after the Eaton Fire, Los Angeles County, CA



2010

Detecting Change with the next generation of 3DEP
Land use change- Las Vegas, NV (2010-2022)

20162022Change



3DEP Baseline 3DHP Next gen 3DEP 3DNTM

The 3D National Topography Model



3DNTM Data 
Collaboration 

Announcement 
(DCA)



3DNTM DCA Timeline
 FY26  FY28

DCA

Open

Partner Agreement(s)

Selected DCA 
Projects

Manages
Project via own contract 
(limited number of projects)

Manages
Project via 
GPSC

FY27 DCA 
Released

All agreements must be in place 60 days prior 
to desired project start

All Projects 
Awarded

Work can begin when project is officially awarded

DCA

Open

Decisions

FY28 DCA 
Released

FY28 DCA 
Submissions

Summer Fall Winter Spring Summer Fall

FY27

SOW Development

Deadlines are approximate. Final dates will be posted at usgs.gov/3DNTM/DCA

Partner

USGS
Direct Federal Partnerships 

or State Funded Projects



3DNTM Data Collaboration Announcement

WHAT YOU WILL SUBMIT 

3DEP or 3DHP Project 
Submission Form (required)

Request for Project Planning 
Estimate (optional)

Validation of Funding Partners 
Form (required)

DCA PORTAL contains all 
instructions and forms

IMPORTANT: 
Hit tab to properly auto-

populate the form

GIS file of project area (required)

usgs.gov/3DNTM/DCA



3DNTM Project Status Tracker

 In-progress 
projects only

 Projects remain 
in tracker for 90 
days after 
complete 

 Popup window 
for quick 
overview

 More details in 
Project 
Dashboard



Cynthia Ritmiller
critmiller@usgs.gov 

303-202-4550

mailto:critmiller@usgs.gov
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