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Charley Hickman

U.S. Geological Survey

National Geospatial Program

Michigan IMAGIN Annual Conference

June 5, 2017 – Traverse City

USGS Update On:

- National Map

- US Topo

- Historical Topo Maps

- NHD and WBD

- 3DEP ...



22Handout with links



33Outline

 National Map

 US Topo

 Historical Topographic Map Collection

 National Hydrography Dataset (NHD) and Watershed 

Boundary Dataset (WBD)

 More National Map

 3D Elevation Program (3DEP)

 Note 4:15 PM for Ele-Hydro with Andrew Brenner
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Dept. of Interior
Fish, Wildlife & Parks 

 National Park Service (NPS)

 U.S. Fish and Wildlife Service (FWS)

Indian Affairs

 Bureau of Indian Affairs (BIA)

 Bureau of Indian Education

Insular Areas

 Office of Insular Affairs

Land & Minerals Management

 Bureau of Land Management (BLM)

 Bureau of Ocean Energy Management

 Bureau of Safety and Environmental Enforcement

 Office of Surface Mining, Reclamation & Enforcement

Water and Science 

 Bureau of Reclamation (BOR) 

 U.S. Geological Survey (USGS)
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1. Climate and Land Use Change

2. Core Science Systems

3. Ecosystems

4. Energy and Minerals

5. Environmental Health

6. Natural Hazards

7. Water

The USGS through these mission

areas provides impartial and 

unbiased information on the: 

 Health of our ecosystems and 

environment 

 Natural hazards that threaten the Nation 

 Natural resources the country relies on 

 Impacts of climate and land-use change 

 Mission areas were determined to address the large multi-disciplinary 

challenges that face our society today  

 Recognizes that today’s issues are more complex and interwoven than our 

historic perception recognized

About the USGS
Seven Mission Areas

Core Science Systems
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U.S. Geological Survey in Michigan

 Lansing, Grayling, Escanaba

Michigan-Ohio Water Science Center 

 Ann Arbor

Great Lakes Science Center
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Overview
 One of the cornerstones of the National 

Geospatial Program

 Developed and maintained through 

partnerships 

 Collaborative effort among the USGS, 

Federal, State, and local partners to 

improve and deliver topographic 

information for the Nation

 Nationwide repository of integrated data 

from these sources

 The National Map provides 3DEP, NHD, 

WBD and other topographic information via  

web visualization, services, and 

downloadable data
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The National Map  https://nationalmap.gov/
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1414National Map Short Videos
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 National Map

 >>> US Topo <<<

 Historical Topographic Map Collection

 National Hydrography Dataset (NHD) and Watershed 

Boundary Dataset (WBD)

 More National Map

 3D Elevation Program (3DEP)

 Note 4:15 PM for Ele-Hydro with Andrew Brenner



1616US Topo – 1,290 New Michigan Quads

 Replaces traditional 1:24,000-

scale topographic maps

 Modeled on standard 7.5-

minute quads

 Layered PDF



1717US Topo  https://nationalmap.gov/ustopo
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1919USGS Store  https://store.usgs.gov



2020USGS Store  https://store.usgs.gov
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US Topo Program (cont.)
 Continuously maintained

 3-year production cycle

 Producing over 11,000 new, 

higher-resolution (1:25,000-

scale) digital maps for Alaska

 Maps are published in PDF with 

geospatial extensions 

(GeoPDF®) 

 Geospatial PDF coming soon

 US Topo maps can be 

downloaded free of charge from 

several USGS interfaces 

 See: 
htps://nationalmap.gov/ustopo/index.html

September 22, 2015

https://nationalmap.gov/ustopo/index.html
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Recreational Points of Interest

Landform polygons

Great Smoky Mountain NP

Updated road network

Fish & Wildlife Service Wetlands

National Scenic Trails

IMBA Trails

Correctional Facilities

Police Stations

State Capitals  

Boundaries

Selected Trails - Fish & Wildlife Service 

Shaded Relief

Post Offices

Military Boundaries, Cemeteries

Hospitals, Schools

Fire Stations 

Railroads, Public Land Survey System  

Woodland

Runways

State/County/Forest Service Boundaries

Hydrography

Elevation contours

Names

Roads

Aerial Imagery

 Orthoimage base

 Core feature layers

 Recent US Topo maps also 

include the PLSS and the US 

National Grid

 Key data layers:

 orthoimagery 

 transportation 

 geographic names 

 topographic contours 

 boundaries 

 hydrography 

 structures 

 woodlands 2009

2011

2012

2016

2014

2013

2017US Topo Program 
(cont.)
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Topo TNM Style Template
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 National Map

 US Topo

 >>> Historical Topographic Map Collection <<<

 National Hydrography Dataset (NHD) and Watershed 

Boundary Dataset (WBD)

 More National Map

 3D Elevation Program (3DEP)



Historic Topographic Map Collection (HTMC) 

• Historical Topographic Map 

Collection (HTMC) 

• Started 2011

• High-resolution scans of 

more than 178,000 

historical topo maps

• Between 1884 and 2006 

• GeoPDF® versions can be 

downloaded free of charge 

• Website: 
http://nationalmap.gov/historical 

1907 Marquette 



3030HTMC - Marquette 1954



Michigan’s Oldest Maps

Published 1895    1:62,500

Ned Lake

Passage Island

Perch Lake



3232Topoview & Historical Map Archive

 Historical topos have been available in GeoPDF format through 

TNM viewer & USGS Store

 National Geologic Map Data Base (NGMDB) has added additional 

file formats of the historical topos:  GeoTIFF, JPEG, & KMZ

 GeoTIFF files are a compressed, 300 dpi TIFF image format, with 

embedded georeferencing information so that the map can be used 

directly in GIS

 http://ngmdb.usgs.gov/maps/TopoView/

 Demo on YouTube:  

https://www.youtube.com/watch?v=kOpe3WXsZrQ

Entire Historical Topographic Map Collection is now 

available in GeoTIFF format !!!

http://ngmdb.usgs.gov/maps/TopoView/
https://www.youtube.com/watch?v=kOpe3WXsZrQ


3333Outline

 National Map

 US Topo

 Historical Topographic Map Collection

 >>> National Hydrography Dataset (NHD), Watershed 

Boundary Dataset (WBD), NHDPlus HR  <<<

 More National Map

 3D Elevation Program (3DEP)

 Note 4:15 PM for Ele-Hydro with Andrew Brenner
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National Hydrography Dataset (NHD)

Foundational Hydrography Datasets 
Surface water layers of The National Map

Watershed Boundary Dataset (WBD)



3535Hydrography  https://nhd.usgs.gov



NHD (Hydrography)

Monthly Newsletter

•



3737https://nhd.usgs.gov/HydrographySeminarSeries.html
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What is the National Hydrography Dataset?

Surface water features found on topographic maps

National drainage 

network of rivers and 

streams, plus other 

hydro info

Currently maintain 24k 

– Local Res Version 

(63k – 24k in AK)

Shapefile and GDB 

downloads plus 

services
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Overview

 WBD is a seamless baseline drainage area dataset for the 

Nation

 Boundaries are defined by hydrographic and topographic 

criteria with no regard for administrative boundaries

 Delineated in a nested multi-level, hierarchical drainage 

system

 Each level assigned a progressive 2-digit Hydrologic Unit Code 

(HUC) which describes where the unit is in the country and the 

‘level’ of the unit

 Jointly managed by the USGS National Geospatial Program 

(NGP) and Water Mission Area (WMA) and the US Dept. of 

Agriculture Natural Resources Conservation Service (NRCS) as 

part of the integrated hydrologic information system

Watershed Boundary Dataset (WBD)
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Watershed Definitions

Name Level Digit
Number 

of HUCs

Region 1 2 21

Subregion 2 4 222

Basin 3 6 352

Subbasin 4 8 2,149

Watershed 5 10 22,000

Subwatershed 6 12 160,000

The WBD represents drainage basins at eight scales

WBD (cont.)
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WBD
NHD Network Integrated with Hydrologic Units



4242The National Map  https://nationalmap.gov/
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Stewardship

3D Elevation Program

NHD and WBD

o The NHD and WBD data have relied on 
cooperative mapping through stewardship

o Many states have a stewardship program 

o NHD and WBD stewardship models are managed 
separately and differently



4444Michigan Drain Commissioners (MACDC) plan for NHD 



45Hydrography Requirements and Benefits Study - HRBS

 Documented 420 Mission Critical Activities

 23 Federal Agencies, 50 States, 8 Tribal governments and 3 

national associations

 https://nationalmap.gov/HRBS.html

 Michigan section pages C-621 to C-648

 Current Annual Benefits - $538M

 Future Potential Annual Benefits - $602M

 Benefits likely significantly under-reported - 35% of respondents 

were unable to provide a dollar value for future benefits

 Program recommendation during FY17
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Medium Resolution created for CONUS

High Resolution in work for CONUS and AK

Incorporates

▪ Hydrography

▪ Boundaries 

▪ Elevation

NHD

WBD

Elevation

National Hydrography Dataset Plus - NHDPlus
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The best of 24K+ data 

and NHDPlus

Addresses the need for 

a single hydrographic 

frame of reference

Link data to one 

network and generalize 

to many different scales

Taking NHDPlus v2 (MedRes) to a new level

NHD 
100K 
2000

NHD HR
24K

Local/State
applications 

2007

NHDPlus 
High Resolution

Local/State 
applications AND 

scalable 
applications
Started 2015

NHDPlus
100K

Regional/National 
applications 

2006

NHDPlusHR



4848NHDPlus HR Adds Local Detail
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NHDPlus, with related web maps and API, creates a geospatial foundation for:

■ Linking any type of data to the water network

■ Providing the framework for systems like the National Water Model

■ Navigating the stream network to discover related data for a growing range of 

applications

NHDPlus is the foundation for navigating the 

Nation’s Water Information

EXAMPLE: THE WATER QUALITY PORTAL
Water Quality Portal data were mapped to NHDPlus to provide 

data discovery and navigation capabilities -users can now find 

more than 200 million data records about the health of water in the 

US collected by over 400 state, federal, tribal, and local agencies 

along 2.7 million stream segments represented in NHDPlus

EXAMPLE:  GOLD KING MINE
In August, 2015, waste spilled from the Gold King Mine and 

contaminated the Animas River with toxic heavy metals. The 

Governor of Colorado declared a disaster zone and the USGS 

was requested to provide all existing water quality records for the 

river.  Because the Water Quality Portal is now linked to NHDPlus, 

what once took a group of experts several days of dedicated effort 

to assemble from multiple databases can be done today in less 

than two minutes via a simple map-based query 

(http://www.waterqualitydata.us/)  

NHDPlus
NHDPlus HR

NHD 3DEP

National 
Water 
Model

Wetlands

Linked 
Data

Other 
datasets...Levees

Dams
Water 
Quality

STORET

NWIS

Fish

SPARROW

HydroLink

StreamStats
National 

Water 
Census

Other 
Apps…

GEOSPATIAL FOUNDATION

WBD

NEW!

USGS is producing NHDPlus HR to greatly increase 

the detail and accuracy of the stream network

http://www.waterqualitydata.us/
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New Hydrography Map Services
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 Early analysis of the Hydrography and Benefits Study indicates that the most 

medium to long-term requirements will be met best by deriving hydrographic data 

from 3DEP data so that the elevation and hydrography are fully integrated

 Pilot projects underway to determine approaches and associated costs

Foundational Hydrography Datasets 
Future IN USE TODAY: 

Medium 
Resolution 
NHDPlus

IN PROGRESS:
High Resolution 
NHDPlus

FUTURE: 
Hydrography 
Derived from 
Lidar

Number of 
features 
nationally

3 million 34.5 million 300 million

Elevation 
source

30 meter 10 meter 1 meter 

Hydrography 
source

1:100,000-scale 
NHD

1:24,000-scale 
or better (local) 
resolution NHD

1:5,000-scale or 
better derived 
from lidar

Watershed 
boundaries 
source

Composite WBD 
snapshot of 2010-
2012

Updated WBD Catchments derived 
from lidar
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Hydrography derived from 3DEP Lidar

 Integration of lidar and hydrography data

 Alignment of elevation and hydrography such that streams flow in channels

 Final data product can be accessed in one dataset

Future: Ele-Hydro



5454Outline

 National Map

 US Topo

 Historical Topographic Map Collection

 National Hydrography Dataset (NHD) and Watershed 

Boundary Dataset (WBD)

 >>> More National Map <<<

Names, BGN, Structures, VGI, Boundaries, Roads, Streets

 3D Elevation Program (3DEP)



 U.S. Board on Geographic Names – BGN

 Geographic Names Information System - GNIS



5656The National Map  https://nationalmap.gov/



10 STRUCTURES
• School

• College/University

• Fire Station/EMS

• Law Enforcement

• Prison/Correctional Facility

• State Capital

• Hospital/Medical Center

• Ambulance Service

• Cemetery

• Post Office

http://navigator.er.usgs.gov/help/vgistructures_userguide.html

http://navigator.er.usgs.gov/help/vgistructures_userguide.html
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 National Map

 US Topo

 Historical Topographic Map Collection

 National Hydrography Dataset (NHD) and Watershed 

Boundary Dataset (WBD)

 More National Map

 >>> 3D Elevation Program (3DEP) <<<

 Note 4:15 PM for Ele-Hydro with Andrew Brenner



59593D Elevation Program (3DEP) 

https://nationalmap.gov/3DEP/
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Overview - USGS has a long history providing elevation data 

 First through contours on topographic maps 

 Later by digital data in the National Elevation Dataset (NED)

Background

 3DEP initiative - based on the results of the National Enhanced 

Elevation Assessment (NEEA)

 Lidar for the Nation with IfSAR over Alaska

Lidar examples of natural 

(Mount St Helens, left) 

and constructed (urban 

area, right) features

3D Elevation Program (3DEP)



NEEA – National Enhanced Elevation Assessment

Is a national effort needed?  What should it look like?

• text

•



text

• text

•



Michigan Input to NEEA

• Sam Quon (City of Lansing and Ingham County)

• Mike Sobocinski (Michigan State Police hazard mitigation)

• Mike Toth (MDOT lead on elevation) 

• Flood map analysis and loss estimates for properties in flood 

prone areas

• Forest fire susceptibility and identification of structures in 

wildland interface areas

• Preliminary design and planning

• ID glacial deposits for metallic, non-metallic and aggregate 

evaluation (John Esch)

http://www.bing.com/images/search?q=michigan+images+graphics&id=208EC76E1F2B1AAF33D55F9C83ABE4BEE8D876EA&FORM=IQFRBA
http://www.bing.com/images/search?q=michigan+images+graphics&id=208EC76E1F2B1AAF33D55F9C83ABE4BEE8D876EA&FORM=IQFRBA


http://nationalmap.gov/3DEP/3dep_statefactsheets.html

• text

•
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http://pubs.usgs.gov/tm/11b4/

http://nationalmap.gov/3DEP/3dep_prodstandards.html

USGS 

NGP
Lidar Base Spec

V 1.2
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Quality 

Level

Source Vertical 

Accuracy 

RMSEz

Nominal 

Pulse 

Spacing 

(NPS)

Nominal 

Pulse 

Density 

(NPD)

DEM Post 

Spacing

QL1 Lidar 10 cm 0.35 m 8 points/sq 

meter

0.5 meter

QL2 Lidar 10 cm 0.7 m 2 points/sq 

meter

1 meter

QL3 Lidar 20 cm 1.4 m 0.5 points/sq 

meter

2 meter

QL4 Imagery 139 cm N/A N/A 5 meters

QL5 Ifsar 185 cm N/A N/A 5 meters

3DEP Quality Levels
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30 meter DEM
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10 meter DEM
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3 meter DEM



7171

3DEP 1 meter DEM



3DEP Products
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7474The National Map  https://nationalmap.gov/
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3D Elevation Program (3DEP) 

https://nationalmap.gov/3DEP/
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FY17 Broad Agency Announcement
Status (03/01/17) 

■ Summary of proposals

■ 41 proposals in 25 states

■ Total value of $36.2 M:  offering 

$22.5M and seeking $13.7 M from 

3DEP

■ ~155,000 sq. mi.

■ Awards to date

■ 33 Projects in 25 States

■ Total Value $29M

■ Federal $17.2M:

USGS $7.6M

NRCS $6.7M

FEMA $1M

Other Feds $1.9

■ Non-Federal $11.8M

■ ~125,000 sq. mi.

■ Reaching new partners –

20 new and 13 repeat partners

■ Additional Federal 

investments - $25.7M and 

~121,000 sq. mi
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April May June July Aug Sept Oct Nov Dec Jan Feb March

Stakeholders 

Submit 

Proposals

National

Public 

Webinars

BAA 

Released

Federal 3DEP 

Partners Review 

Proposals

BAA Contract and Grant Administration

BAA Project Execution

3DEP BAA Timeline (Funding Grants)

Federal Agencies 

Submit Areas of 

Interest

Other Stakeholders Submit 

Areas of Interest

State/Regional

Public Meetings/Workshops

Selections Announced
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Seasketch

http://seasket.ch/hwpR3E-MxO

 http://www.seasketch.org/#projecthomepage/52728

40f6ec5f42d210016e4/layers#bookmark=553941f9

dd313edb57bb3291

http://www.seasketch.org/#projecthomepage/5272840f6ec5f42d210016e4/layers#bookmark=553941f9dd313edb57bb3291


8080Seasketch

 http://www.seasketch.org/#projecthomepage/52728

40f6ec5f42d210016e4

http://www.seasketch.org/#projecthomepage/5272840f6ec5f42d210016e4
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Seasketch

http://seasket.ch/hwpR3E-MxO

 http://www.seasketch.org/#projecthomepage/52728

40f6ec5f42d210016e4

http://www.seasketch.org/#projecthomepage/5272840f6ec5f42d210016e4
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https://coast.noaa.gov/inventory/

U.S. Interagency Elevation Inventory
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3DEP Multi-Year Planning

 Overall goal is to leverage interests and maximize acquisition coverage 

 All projects need to be compared to existing data and each other to fill in gaps and 

create optimal collection strategy

 Coordinate among Federal agencies

 Coordinate with non-Federal partners through development of state plans and BAA projects

 Use USGS 3DEP funding to help fill in 

Next Steps – Transform individual agency plans and 

needs into a collaborative national acquisition plan

Design projects 

to avoid leaving 

coverage gaps

Revisit unfunded 

requirements 

with opportunity 

to leverage with 

a funded project

Use funded projects to 

guide larger, regional 

acquisitions – ex. 

complete all of Upper 

Peninsula, MI (i.e. 

expand to included dot-

shaded area)



84843D Nation Requirements and Benefits Study
(NEEA update with more coastal and inland topobathy)
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Emerging Technology

 Geiger mode and single photon 
lidar tests

 Potential to increase quality 
and/or bring down costs

 Pilots in NC, SD, and IL

 Inland bathymetry

 Technology proven in coastal 
areas

 Initial tests by EAARL-B in 
Delaware River were promising

 Commercial sensors becoming 
available 

 Begin assessments of 
commercial capabilities in FY17

Frenchtown Subregion of the Delaware River, 
integrated EAARL-B and topographic lidar



8686Handout with links

Reminder 4:15 Ele-Hydro with Andrew 



Charles Hickman
Geographer - U.S. Geological Survey

National Map Liaison to Ohio and Michigan

6460 Busch Blvd. (new)       Columbus, Ohio 43229  USA

chickman@usgs.gov (614) 430-7768       

http://nationalmap.gov
National Map help > tnm_help@usgs.gov

 Ask USGS

 Email: ask@usgs.gov, 

 Phone  1-888-ASK-USGS

 Web     http://www.usgs.gov
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USGS Topographic mapping background

US Topo Program

John Wesley Powell (1834-1902), 2nd USGS 

Director, establishes the topographic mapping 

program in 1884

“A Government cannot do any scientific work of 

more value to the people at large than by 

causing the construction of proper topographic 

maps of the country.”

Henry Gannett (1846-1914)

Appointed by Powell to be the USGS Chief 

Geographer in 1882

Considered father of topographic mapping in the US



USGS National Map Links – Handout at Michigan IMAGIN – 6/5/17 
 
USGS > https://www.usgs.gov/ 
USGS Michigan Water Science Center > https://mi.water.usgs.gov/ 
 

* The National Map > http://nationalmap.gov 
* National Map videos > https://training.usgs.gov/TEL/TheNationalMap/TNM-TEL-Index.html 

 
National Geospatial Program > 
 https://www.usgs.gov/science/mission-areas/core-science-systems/national-geospatial-program 

National Map FAQ’s > https://www2.usgs.gov/faq/categories/9854 
 
US Topo > https://nationalmap.gov/ustopo/ 
  For 2017 Michigan has 1,290 new US Topo maps 
Historical Topographic Map Collection > https://nationalmap.gov/historical/ 
 
FAQ - How do I find and download US Topo and HTMC maps? 
 https://www2.usgs.gov/faq/categories/9797/3571 
See short videos at > http://training.usgs.gov/TEL/TheNationalMap/TNM-TEL-Index.html 

  Lesson 4c - Downloading Maps with National Map Download Client 
  Lesson 9a - Accessing US Topo through USGS Store 
  Lesson 9b - Accessing USGS Historical Maps Through TopoView 
  Lesson 6b - Using USGS The National Map Data on Mobile Devices 

 
US Topo Style Template (to create ESRI ArcGIS v10x map document (mxd) and geodatabase files) > 
https://viewer.nationalmap.gov/tools/topotemplate/ 
 
 
National Map Hydrography > https://nhd.usgs.gov 
  National Hydrography Dataset (NHD) 
  Watershed Boundary Dataset (WBD) > https://nhd.usgs.gov/wbd.html 
  NHDPlus High Resolution (NHDPlus HR) > https://nhd.usgs.gov/NHDPlus_HR.html 
 
NHD monthly newsletter > https://nhd.usgs.gov/newsletter_list.html 
USGS Hydrography Seminar Series > https://nhd.usgs.gov/HydrographySeminarSeries.html 
   
Hydrography Requirements and Benefits Study > https://nationalmap.gov/HRBS.html 
> http://www.dewberry.com/services/geospatial/national-hydrography-requirements-and-benefits-study 

   Michigan section pages C-621 to C-648 
 
Michigan Drain Commissioners (MACDC) plan for NHD > 
http://www.michigan.gov/documents/cgi/MACDC_Business_Plan_Final_Draft_v4r_470878_7.pdf 
> http://www.michigan.gov/cgi/0,4548,7-158-52927_53037_12699---,00.html 

 
Introducing the NHDPlus High Resolution: A new framework for water-related information > 
https://www.usgs.gov/news/introducing-nhdplus-high-resolution-a-new-framework-water-related-information 

 > https://www.usgs.gov/news/technical-announcements 
National Hydrography Dataset / Watershed Boundary Dataset Map Service Improvement > 
https://www.usgs.gov/news/national-hydrography-dataset-watershed-boundary-dataset-map-service-improvement 

 
 
National Map Corps – Volunteered Geographic Information (VGI) 
 > https://nationalmap.gov/TheNationalMapCorps 
Structures > https://nationalmap.gov/structures.html 
 
Geographic names – BGN, GNIS > https://geonames.usgs.gov/ 
 > https://nationalmap.gov/gnis.html 

https://www.usgs.gov/
https://mi.water.usgs.gov/
http://nationalmap.gov/
https://training.usgs.gov/TEL/TheNationalMap/TNM-TEL-Index.html
https://www.usgs.gov/science/mission-areas/core-science-systems/national-geospatial-program
https://www2.usgs.gov/faq/categories/9854
https://nationalmap.gov/ustopo/
https://nationalmap.gov/historical/
https://www2.usgs.gov/faq/categories/9797/3571
http://training.usgs.gov/TEL/TheNationalMap/TNM-TEL-Index.html
https://viewer.nationalmap.gov/tools/topotemplate/
https://nhd.usgs.gov/
https://nhd.usgs.gov/wbd.html
https://nhd.usgs.gov/NHDPlus_HR.html
https://nhd.usgs.gov/newsletter_list.html
https://nhd.usgs.gov/HydrographySeminarSeries.html
https://nationalmap.gov/HRBS.html
http://www.dewberry.com/services/geospatial/national-hydrography-requirements-and-benefits-study
http://www.michigan.gov/documents/cgi/MACDC_Business_Plan_Final_Draft_v4r_470878_7.pdf
http://www.michigan.gov/cgi/0,4548,7-158-52927_53037_12699---,00.html
https://www.usgs.gov/news/introducing-nhdplus-high-resolution-a-new-framework-water-related-information
https://www.usgs.gov/news/technical-announcements
https://www.usgs.gov/news/national-hydrography-dataset-watershed-boundary-dataset-map-service-improvement
https://nationalmap.gov/TheNationalMapCorps
https://nationalmap.gov/structures.html
https://geonames.usgs.gov/
https://nationalmap.gov/gnis.html


National Map Elevation / 3DElevation Program (3DEP) / Lidar 
 > https://nationalmap.gov/3dep/   > https://nationalmap.gov/elevation.html 
 
3D Elevation Program: Summary for Michigan - USGS Fact Sheet 2014-3107 
 > http://pubs.usgs.gov/fs/2014/3107/pdf/fs2014-3107.pdf 
Other state 3DEP fact sheets > https://nationalmap.gov/3DEP/3dep_statefactsheets.html 
 
2016 Michigan QL2 status from DTMB > 

https://content.govdelivery.com/attachments/MIDEPTTMB/2016/08/24/file_attachments/608001/MI_LiDAR_QL2_Status_20160815.
pdf 
 
2017 lidar partnership awards 
 > https://www.usgs.gov/news/2017-lidar-partnership-awards-announced 
Wayne County Michigan Lidar – 3DEP 2017 
 > https://nationalmap.gov/3DEP/3dep_fy17projectlist.html#Michigan 

USDA NRCS Michigan 2016 3DEP lidar for 30 counties 
 > https://nationalmap.gov/3DEP/3dep_fy16projectlist.html#Michigan 

 
3DEP fact sheets and publications  > https://nationalmap.gov/3DEP/3dep_pubs.html 
3DEP and America’s Infrastructure  > https://pubs.usgs.gov/fs/2016/3093/fs20163093.pdf 
 
3DEP - Precision Agriculture and Other Farm Practices 
 > https://pubs.usgs.gov/fs/2016/3088/fs20163088.pdf 
3DEP – Landslide Recognition, Hazard Assessment, and Mitigation Support 
 > https://pubs.usgs.gov/fs/2016/3094/fs20163094.pdf 
  
Lidar Base Specifications: Techniques and Methods 11–B4 
 > https://pubs.usgs.gov/tm/11b4/ > https://pubs.usgs.gov/tm/11b4/pdf/tm11-B4.pdf 
 
Lidar Topography and Hydrographic Integration: Fundamentals and Application Issues 
 > https://nhd.usgs.gov/documents/Hydrography_Seminar_8_Heidemann.pdf 
   
Seasketch – lidar wish list areas of interest  > http://seasket.ch/hwpR3E-MxO 
 > http://www.seasketch.org/#projecthomepage/5272840f6ec5f42d210016e4/layers 
Six-minute video “Using SeaSketch to View 3DEP Lidar Areas of Interest (Lesson 11d)” 
 > https://www.usgs.gov/media/videos/using-seasketch-view-3dep-lidar-areas-interest-lesson-11d 
 > https://www.youtube.com/watch?v=H-Q-YyZuZvo 
From NM video set > https://training.usgs.gov/TEL/TheNationalMap/TNM-TEL-Index.html 
 
US Interagency Elevation Inventory > https://www.csc.noaa.gov/inventory/ 
 
National Enhanced Elevation Assessment (NEEA) pages 386-388 for Michigan section 
 > https://nationalmap.gov/3DEP/3dep_neea.html 
 > http://www.dewberry.com/services/geospatial/national-enhanced-elevation-assessment 
 
Draft 3D Nation Study Questionnaire 
  3D Nation Requirements and Benefits Elevation Data Study Questionnaire (NEEA II) > 
https://iocm.noaa.gov/iwg/docs/3D-Nation-Questionnaire-DRAFT-clean-FRN-02-23-17.pdf 

 > https://iocm.noaa.gov/iwg/  > https://iocm.noaa.gov/ 
 
National Map technical support help desk > tnm_help@usgs.gov 
USGS customer support > ask@usgs.gov > 1-888-ASK-USGS (1-888-275-8747)  > http://ask.usgs.gov 
  
   Charles Hickman - Geographer /   National Map Liaison to Michigan and Ohio 
   U.S. Geological Survey /   6460 Busch Blvd. Suite 100  **(new address)** 
   Columbus, Ohio  43229 /    Phone: (614) 430-7768 /    E-mail: chickman@usgs.gov 
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https://iocm.noaa.gov/
mailto:tnm_help@usgs.gov
http://ask.usgs.gov/

	usgs_national_map
	usgs_handout_links

