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The 3D National Topography Model (3DNTM)
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Creating a digital twin of the earth’s topography

<Y

3

[ DIE 9
- -

I
+1

H” =10t e
& sl e
1 T
i o
e e e MIII
HITTESINT; R 55 s

—/ R A
Y syste KRN Jatz
/| &"v g

N7
[ )
& ONn & DE 0
Ll

' 774
2 N 99 I
" 3 W4 National

. 5 DB
science for a changing world =2 Map



The 3D National Topography Model

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

3DEP Basellne 3DHP Next gen 3DEP 3DNTM
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Research and develop a

Complete the Use the 3DEP baseline

nationwide 3D to derive the 3D 3D data model to fully
Elevation Program Hydrography Program integrate 3DEP, 3DHP,
(3DEP) baseline (3DHP) and other data

100% of the Nation Launched in FY24 First full year in FY27 Early development stage

has 3DEP baseline (funding dependent)

data available or in
progress
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The 3D National Topography Model

3DEP Baseline 3DHP Next gen 3DEP

::_:%

= USGS

science for a changing world




$13B

Potential annual
benefit with
ROl of 5:1

65

Percent of total
3DEP cost
contributed by
partners

USGS

science for a changing world

> 350

Partner
Organizations

15 Trillion

Lidar data points
being distributed

ZUSGS

science for a changing world

as of 09/30/2025

For more information
National Geospatial Program usgs.gov/NGP
3D Elevation Program usgs.gov/3DEP
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3D Elevation Program Data by Collection Year
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Explanation

Age of 3DEP
Collection Year'

B 2025 2016
B 2024 2015
B 2023 2014
I 2022 2013
2021 2012
2020 [ 2011
2019 [ 2010
2018 [ 2004

2017 |Jl Data Contribution Pending

1
Some areas may be restricted

The
National
Map

aphic Information

¥ This map shows
available and in-progress
3DEP data by most recent
year of collection. 3DEP is
completing the first-ever
§ national baseline of consistent
high-resolution elevation data -
both bare earth and 3D point
clouds. 3DEP baseline and next
generation products inform
critical decisions across our
Nation that depend on 3D
data, from immediate safety
of life, property, and environment
to long-term planning for
infrastructure projects. Explore
and access 3DEP data at
3DEP Lidar Explorer or The
National Map.

3DEP Baseline:

® Quality level 2 or better lidar
data (IfSAR in AK)’

“3D Point Clouds and Bare Earth DEMs as
defined in the 3DEP Lidar Base Specification
v1.2 or later and the 1-Meter Digital
Elevation Model Specification, TM-11B7

Sources:
US Interagency Elevation Inventory, November 2025

Puerto Rico and U.S. Virgin Islands

- v

U.S. Department of the Interior
U.S. Geological Survey
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Explanation

3DEP Baseline Data’'
Lidar

- Available or In-Progress

- Data Contribution Pending
IfSAR (Alaska)
- Available

The
National
Map
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identified by the U.S.
nency Elevation
Inventory (USIE) that

3DEP Baseline:

* (Quality level 2 or better lidar

Puerto Rico and U.S.




New Seamless 1-meter Digital Elevation Model

USGS lidar coverage in 2,279 individual projects
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New Seamless 1-meter Digital Elevation Model

Vancouver
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The 3D National Topography Model

3DEP Baseline 3DHP Next gen 3DEP
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Hydrography data on The National Map

Watershed Boundary Dataset (WBD)

3D Hydrography Program (3DHP)
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6-Digit Hydrologic Unit
180902 - Northern Mojave

N\ 8-Dig
/ 18090203 - Dea

f/"z.

180901
%

12-Digit Hydrologic Unit
180902030303 - Upper Marble Canyon

o NHDPlus High Resolution
' (NHDPIus HR)

Static versions of NHD, WBD, and NHDPIus HR are available and can be found:
https://www.usgs.gov/national-hydrography/access-national-hydrography-products
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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

Introducing the 3D Hydrography Program (3DHP)

’ \
Natlonally 10 - /F(
consistent
2 \SDHP Data

\\/\ r/ﬂ D V\\\

VS. Hydrography derlved from eIevatlon In Pennsylvanlé
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https://www.usgs.gov/3DHP

More accurate, more precise, more consistent

Data collected and validated to meet specifications
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Command Search (Alt+Q) 2 Cynthia - US. Geological Survey €k (@ 4 e ] X

® B = e 9 v v 3DHPDemo v
Project Map Insert Analysis View Edit Imagery Share Help Raster Layer  Data Linear Referencing
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Drawing Order
4 [E] Map
v| Light Gray Reference
4 || usgs_3dhp_all
- Hydrol ocation - Sink, Spring, Waterbody Out...

QO Sink
Q Spring
® Waterbody Outlet

4 HydrolLocation - Headwater, Terminus, Diver...

® Confluence

Qﬁ Divergence

QO Headwater

¥ Terminus

(J Catchment Outlet

4 HydrolLocation - Reach Code, External Conne...

featuretype
J Reachcode End
u Reachcode Start

! \ t ps : :
‘P External Connection 3 ‘ : ¥ : fag3030143
X oo L
4 |v/| Flowline B ng L g L e
Canal L 7 ] :
4

== Drainageway ‘
- Elevation Breaching Connector P z : . 78.4701671°W 40.4533050°N v
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The 3DHP Data Lifecycle

Acquisition Validation Publication Access

'(@‘ Federal, state, tribal, @ Contractors acquire @’# USGS validates data &0 USGS makes 3DHP data <(®)s Users can download
“¥ local or private entities 3 'o -
P and process data & produces standard publicly available on analysis ready data or
!Jartner on an area of The National Map & via access via map
Interest services in the Cloud services

? USGS and/or partners
X] plan the project &
award a task order

National
Map

science for a changing world



The National Map Data Access via Services
a USGS

science for a changing world

The National Map Services

Expand All  Collapse All Reset ~ Show only these categories™  Keyword

Base Maps (Cached)
Availability/Index Overlays (US Topo, 3DEP..))

I mmdAd Fanmr
e

Theme Overlays (NHD, Names, Elevation, Transportation...)

Thumbnzil Refreshed Date: Copyright Text Spatial Reference: 10211
section of the 5 Min Scale:
Max Scale:

Thumbnzil Refreshed Date: pyright Text Spatial Reference: 10211
zection of the = Min Scale:
Max Scale:

Watershed Boundary Dataset

Thumbnzil  Refreshed Date: See Copyright Text Spatial Reference: 10211
o Min Scale: 0
Max Scale: 0

MNatural Hazards

= USGS &= 5 3dhp.nationalmap.gov/ or apps.nationalmap.gov/services/

science for a changing world



https://3dhp.nationalmap.gov/
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Downloadable 3SDHP Product

@ ScienceBase-Catalog ~ Communities  Help ~

v Folders @

Title

3D Hydrography Program (3DHP)
(Alaska) (published 20260123) FileGDB

3D Hydrography Program (3DHP)
(Alaska) (published 20260123)
GeoPackage

3D Hydrography Program (3DHP)
(CONUS) (published 20260123) FileGDB

3D Hydrography Program (3DHP)
(CONUS) (published 20260123)
GeoFPackage

ZUSGS

science for a changing world

(browse) » ScienceBase Catalog -+ National Geospatial Program - ...

3D Hydrography Program (3DHP) 2025 Staged Produ

ct

[Folder View]

Summary

The USGS 3D Hydrography Program (3DHP) datasets are an integrated, National, 3D-enabled hydrologic dataset derived from the USGS 3D Elevation Program (3DEP) data. For areas where Elevation-derived
Hydrography (EDH) has not yet been collected, 3DHP data is supplemented by hydrographic vector data from the (retired) USGS National Hydrography Dataset (NHD). As further EDH-sourced hydrographic data are
collected, they will replace the NHD-sourced data in those [...] Read more...

The USGS 3D Hydrography Program (3DHP) datasets are an integrated, National, 3D-enabled hydrologic dataset derived from the USGS 3D Elevation Program (3DEP) data. For areas where Elevation-derived
Hydrography (EDH) has not yet been collected, 3DHP data is supplemented by hydrographic vector data from the (retired) USGS Mational Hydrography Dataset (NHD). As further EDH-sourced hydrographic data are
collected, they will replace the NHD-sourced data in those [...] Read more...

The USGS 3D Hydrography Program (3DHP) datasets are an integrated, National, 3D-enabled hydrologic dataset derived from the USGS 3D Elevation Program (3DEP) data. For areas where Elevation-derived
Hydrography (EDH) has not yet been collected, 3DHP data is supplemented by hydrographic vector data from the (retired) USGS National Hydrography Dataset (NHD). As further EDH-sourced hydrographic data are
collected, they will replace the NHD-sourced data in those [...] Read more...

The USGS 3D Hydrography Program (3DHP) datasets are an integrated, National, 3D-enabled hydrologic dataset derived from the USGS 3D Elevation Program (3DEP) data. For areas where Elevation-derived
Hydrography (EDH) has not yet been collected, 3DHP data is supplemented by hydrographic vector data from the (retired) USGS National Hydrography Dataset (NHD). As further EDH-sourced hydrographic data are
collected, they will replace the NHD-sourced data in those [...] Read more. .

+JLogin

+ The National Map - USGS 3D Hydrography Program (3DHP) - Downloadable Data Collection - 3D Hydrography Program (3DHP) 2025 Staged Product (FY26 Release) ~

B view ~

Date Modified

2026-01-24T03:41:06.655Z

2026-01-24T03:41:06.694Z

2026-01-24T03:41:12.798Z

2026-01-24T03:41:06.654Z

usgs.qov/3DHP/AccessData

https://www.sciencebase.gov/catalog/
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3DHP Map Service

4 3DHP all
4 M Hydrolocation
Sink, Spring, Waterbody Outlet

O sink

% Spring

® \Waterbody Outlet
Headwater, Terminus,

Divergence, Confluence,
Catchment Outlet

® Confluence

N Divergence

O Headwater

¥ Terminus

P Catchment OQutlet

Reach Code, Externa
Connection
N
featuretype

Reachcods En
B Reachcode Start

» External Connection

3dhp.nationalmap.gov/

Flowline

Zana

Drainageway

Elevation Breaching

Connector

Hydro Unenforced

Connectar

River

Surface Connector

Waterbody Connector
Waterbody

Cana

Lake

Cicean or Great Lake

River

(] Drainagefrea

[
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https://3dhp.nationalmap.gov/

Flow Network Derivatives

Identity, Network Flags Hierarchy of flowlines
sequence and T
measure motartrlag m Stream Level
Terminal Fl
m Hydro Sequence g e — B
m [erminal Path R m Stream Order
m Return Divergence m Stream Calculator

m Path Length

m Arbolate Sum

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




ArcGIS Pro (ArcPy) — Trace ALL upstream segments
from HydroSequence 33975

How it works: Breadth-first search (BFS) expansion. In each step we select features whose
DnHydroSequence equals the current frontier's HydroSequence, add their HydroSequence values to
\‘\ the frontier, and repeat until no new features are found. This returns all tributaries upstream of the

starting segment. (12
é’\ E}, i w (/> Python

1 # ArcGIS Pro / ArcPy
# Trace ALL upstream segments from a starting HydroSequence in the 3DHP_all feature
service.

(]

3 # No XTools required.

4

5 import arcpy

6 from itertools import islice

7

8 # -----mmmmmm e USER SETTINGS ------------mmmmmmm oo e oo

9 INPUT_LAYER = r"3DHP_all" # Layer name in the active map OR @ full feature service Layer
URL (e.g., ".../FeatureServer/8")

18 START_HYDROSEQ = 33975 # Starting HydroSequence (as requested)

11 EXPORT_OQUTPUT = r"" # Optional FGDB feature class for saving results, e.g.,
r"C: \temp\upstream. gdb\H33975_upstream”

12 # -

13

Message Copilot
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Probabilities of Stream Permanence

e =

Streamgages Modeling units ' 1 State boundaries




Modeling Unit 02 with 745 streamgages

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

— Modeled probability

o
©

- —- 95-percent confidence interval

Observed probability of at least
30 zero flow days
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Modeling Unit 15 with 160 streamgages
69 out of 160

(43.1 percent)
MCEINERER
have at least
30 days of zero
flow for
Hydrologic
Unit 15.

—— Modeled probability

- 95-percent confidence interval

Observed probability of at least
30 zero flow days
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Probabilities of Stream Permanence

1,3,7,0r30 Days of zero streamflow

A B i D E F
flowlineid3dhp catchmentid3dhp prob_one_dry_day upper_prob_one_dry_day lower_prob_one_dry_day prob_one_dry_day_interval
2GNSHO 2HBVQA 0.441786611 0.7790087392 0.25054327 0.528465522
2GNSHM 2HI952W 0.791660874 1 0.521240286 0.478759714
2GMNSHN 2H95L4 0.791660874 1 0.521240286 0.478759714
2GMNSHP 2HBW32 0.789558026 1 0.519685123 0.480314877
2GMN3HQ 2HBVAN 0.789558026 1 0.519685123 0.480314877
2GNSHR 2HEVC1 0.441786611 0.779008792 0.25054327 0.528465522
2GMNSHS 2HBWUS 0.791660874 0.521240286 0.478759714
2GMNSHT 2HI9GRO 0.791660874 0.521240286 0.478759714
10 |2GNSHU 2HIAXT 0.791660874 0.521240286 0.478759714
11 |2GNSHV 2H9273 0.791660874 0.521240286 0.478759714
12 |2GNSHW 2H901W 0.791660874 0.521240286 0.478759714
13 [2GNSHX 2H9BOW 0.791660874 0.521240286 0.478759714
14 |2GNSHY 2H911L 0.791660874 0.521240286 0.478759714
15 [2GNSHZ 2HBVAL 0.791660874 0.521240286 0.478759714
16 [2GNSI0 2HSCBG 0.791660874 0.521240286 0.478759714
17 |2GNSI1 2HIBLX 0.791660874 0.521240286 0.478759714
18 [2GNSI2 2H96FN 0.791660874 0.521240286 0.478759714
19 |2GNSI3 2H920L 0.791660874 0.521240286 0.478759714
20 |2GNSI4 2HIGPA 0.791660874 0.521240286 0.478759714
21 |2GNSI5 2H99H4 0.791660874 0.521240286
22 |2GMsl6 2H99FK 0.791660874 0.521240286
23 | 2GNSI7 2H99ZH 0.791660874 0.521240286
24 |2GNSI8 2H94H1 0.791660874 0.521240286
25 |2GMN3I9 2H99GN 0.791660874 0.521240286
26 |2GNS3IA 2HBZB4 0.791660874 0.521240286
27 |2GNs3IB 2H93TP 0.791660874 0.521240286
28 |2GNSIC 2HBVSZ 0.791660874 0.521240286

2GNSID 2H99XR 0.791660874 0.521240286

ACRInIT ALINNCO e AT el e ] N CnAn Anmne,

< > 3dhp_PoF_ 02050302

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1




science for a changing world

=USGS

science for a changing world

as of 9/1/2026

For more information:
National Geospatial Program usgs.gov/NGP
3D Hydrography Program usgs.gov/3DHP

Commonwealth of the
Northern Mariana Islands
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FY26 Data Collaboration Announcement Project Submissions Accepted to Date

Explanation
FY26 Partnerships (subject to change)

- FY26 DCA Project Submissions Accepted (subject to change)
o &

o

[ Partnerships In-Progress or Planned
- Data Contribution Pending

3DHP Data'

I Available or In-Progress 3DHP Data

'3DHP may be acquired from lower resolution
DEM where 3DEP data is restricted.

The
National
Map

Your Source for Topographi Informetion

)
Map shows
the geographic
extent of the first-ever
nationally consistent
hydrography data
acquired from high-
! resolution 3D Elevation
A\ Program (3DEP) data. FY26
e projects are the result
of ongoing Federal
coordination via the
3DHP Working Group
and the Alaska Mapping
Initiative.

P

3DHP Data:

Hydrography derived from Tm
Digital Elevation Model (DEM)
created from 3DEP QL2 or better
lidar (5m DEM from IfSAR in AK)?

7Hydrography acquired to meet Elevation-Derived
Hydrography specifications and READ rules v1.0
1 orlater. TM-11B11 and -11B12.

Sources:
Hydrologic Units as defined by the
Watershed Boundary Dataset (WBD)

Puerto Rico and U.S. Virgin Islands

e




The 3D National Topography Model

3DEP Baseline 3DHP Next gen 3DEP
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3DEP Baseline Next gen 3DEP

QL1 or QL2
as proposed by partners

Target Quality Level QL2 / QL5 in AK

Topographic and
bathymetric data

5 5 years CONUS
8 years AK, HI, Termitories

Topographic data

8 years _ X

~ $146M $

...........

.....................

$690M L SOK7 $7.6B

.....................
A A R R D e e S e L e

L -

=~ JHE, The

= Wy, g National
..

x S Map
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3D Elevation Program
FY26 Consolidated Federal Priority Acquisition Areas

d
y areas for
tion. Data

Federated
States of
Micronesia

Announcement {DCA)
funding partners welcome
project submissions
through the DCA that
overlap these priority

7 1 N 5
b bos = ‘ | e .

defined bmitted and
accepted projects as well as
analysis of existing data holdings and
i inal program of
/ailable funding.

3DEP Baseline:
4-»-.

TR o Tutuila | ,' : = * Quality ]\eveIIE or better lidar
Islands — % - e =~ data (IfSAR in A

Saipan {
Tinian "

C, HI & LS. territonies, all AK [fSAR)
ine Data'

i..—- "

ZUSGS
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New Mexico 3DEP Projects

Farmington

Santa Fe
Mational Forest

Lanta Fe

Albuguergue
[}

Sncnrrn?D26

NM

R

tains -
ks =
aral _, Las Cruces
Monument ™

ZUSGS
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f SDEP

1011 O

Change with the next generat

Detecting

, Los Angeles County, CA

Ire

Before and after the Eaton F

The
National
Map

2 USGS
science for a changing world 220



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




The 3D National Topography Model

3DEP Baseline 3DHP Next gen 3DEP
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r Navigate the 3DNTM DCA

| w The 3DNTM Data Collaboration Announcement

facilitates partnering with the USGS and other
3 DN I M Data Federal agencies to acquire high-quality 3D elevation
and hydrography data for the Nation. Follow these

steps to apply.

COll ab Oration 1 Find partnerships

O ce e t % Engage Federal, State, Tribal, local, academic, and
private partners and stakeholders in your geographic
(DCA) %Q} area of interest

2 Select approach

USGS manages project via Partner man roiect vi
the Geospatial Products and artner manages project via
Services Contracts their own contract

3 Find instructions and forms at www.usgs.gov/3DNTM/DCA
e Project Submission Form
e Request for Preliminary IGCE Form (optional)
/ e Validation of Funding Partners Form

¢ Instructions to create GIS file of project area

4  Submit completed forms and project area GIS file

3dhp_dca@usgs.gov 3dep_dca@usgs.gov
3D Hydrography Program 3D Elevation Program

Data Acquisition | Data Acquisition

i The - Aa .

RSN _ 2 &y The National Ma,
) ;Ivﬂatmnal w.,,,,,,u§,,,§§, BV e o P

¢ Map

224

277

= USGS |
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3DNTM DCA Timeline

Sunnner:>> Fall ::> Winter :>> Spring ::> Summer :> Fall :>
- Work can begin when project is officially awarded
USGS . :
Direct Federal Partnerships All agr_eement§ must be in place 60 days prior
or State Funded Projects Mapageg to desired project start
Project via
GPSC
FY27 DCA ;
Released All Projects
DCA Partner Agreement(s) Awarded
Selected DCA
Opel eF?rCojicts SOW Development
FY28 DCA FY28 DCA
Released Submissions
Manages DCA Decisions
Project via own contract Open
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(limited number of projects)

Partner

Deadlines are approximate.

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



3DNTM Data Collaboration Announcement

DCA PORTAL contains all WHAT YOU WILL SUBMIT
instructions and forms

: IMPORTANT:
3DEP _Or _SDHP PI’O]ECT _ Hit tab to properly auto-
Submission Form (required) populate the form

Validation of Funding Partners
Form (required)

Request for Project Planning
Estimate (optional)

| GIS file of project area (required)
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usgs.gov/3DNTM/DCA



3DNTM Project Status Tracker
% USGS 3DNTM Tracker: Check Data Acquisition Project Status
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<USGS e Yo

National Geospatial Program

Cynthia Ritmiller
critmiller@usgs.gov
303-202-4550
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U5 Diopariment of the Interior
U5, Geological Survey
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