USGS Update On:

- National Map
- US Topo

- Historical Topo Maps  [RSSSSSEEY
- NHD and WBD |
- 3DEP ...

Charley Hickman
U.S. Geological Survey

#= The National Geospatial Program
ZUSGS 5 &

sclence for a changing world . .
Michigan IMAGIN Annual Conference
June 5, 2017 — Traverse City



3D Elevation Program: Summary for Michigan - USGS Fact Sheet 2014-3107
= http://pubs usgs. govifs/2014/3107/pdfifs2014-3107 pdf

H an d O ut Wlth I I n kS Other state 3DEP fact sheets > https://nationalmap.qov/3DEP/3dep_statefactsheets. hitml

2016 Michigan QL2 status from DTMEB >
https:/icontent govdelivery.com/attachments/MIDEPTTMB/2016/08/24file attachments/G08001/MI LIDAR QL2 Status 2

USGS National Map Links — Handout at Michigan IMAGIN — 6/5/17 0160815 pdf

USGS = hitps:ifwww.usgs.gov/ 2017 lidar partnership awards

USGS Michigan Water Science Center > https://mi.water.usgs.gov/ > https:/'www usgs.gov/news/2017-lidar-partnership-awards-announced
Wayne County Michigan Lidar — 3DEP 2017

* The National Map > http://nationalmap.gov = hitps:/inationalmap.gov/3DEP/3dep fy17projectlist himiEMichigan

* National Map videos > hitps-/firaining usqs qow/TEL/TheNationalMap/TNM-TEL-Index html  USDA NRCS Michigan 2016 3DEP lidar for 30 counties
> hitps/inationalmap.gow/3DEPf3dep fy16projectlist himi#Michigan

Mational Geospatial Program =

hitps:/ivaww.usgs. gov/science/mission-areas/core-science-systems/national-geospatial-program  3DEP fact sheets and W https:/inationalmap.qov/3DEP/3dep pubs_ html
Mational Map FAQ’s > hitps:/fwww2 . usgs.govifag/categories/9854 3DEP and America’s lﬂftﬂﬁimﬂu.[&ﬁ: https /pubs usgs.govifs/2016/3093520163093 pdf

US Topo > hitps://nationalmap.gov/ustopo/ - . .
For 2017 Michigan has 1,290 new US Tope maps JDEP - Precision Agriculture and Other Farm Practices

> https://pubs.usgs.gov/fs/2016/3088/fs20163088. pdf

3DEP — Landslide Recognition, Hazard Assessment, and Mitigation Support
FAQ - How do | find and download US Topo and HTMC maps? > htips:/ipubs.usgs.gov/fs/2016/3094/fs20163094. pdf
hitps://www2.usgs.govifag/cateqories/9797/3571

See short videos at > http-/firaining usgs.gov/TELTheNationalMap/TMM-TEL-Indsx html Lidar Base Specifications: Technigues and Methods 11-B4

Lesson 4c - Downloading Maps with National Map Download Client > https://pubs.usgs.govitm/11b4/ > hitps:fpubs usgs.govin/d 1b4/pditm11-B4. pdi
Lesson 9a - Accessing US Topo through USGS Store

Lesson 9b - Accessing USGS Historical Maps Through TopoView . . . A
Lesson &b - Using USQGS The National Mappo‘ﬁgﬁﬂbug Devices Lidar Topography and Hydrographic Integration: Fundamentals and Application Issues

> https://nhd.usgs.gov/documents/Hydrography_Seminar_8_Heidemann.pdf
US Topo Style Template (to create ESRI ArcGIS v10x map document (mxd) and geod:
files) = hitps:/iviewer.nationalmap. gov/tools/topotemplate/ Seasketch — lidar wish list areas of interest > hifp/iseasket ch/hwpR3E-MxD
o seasketch.o ojecthomepage/5272840fGec5i42d210016e4/lavers
Six-minute video “Using SeaSketch to View 3DEP Lidar Areas of Interest (Lesson 11d)"

Historical Topographic Map Collection > hitps://nationalmap.gov/historical/

Natianal Map Hydrography > hitps//nhd usgs. gov > hitps-ffuavw usgs govimediaivideosfusing-seasketch-view-3dep-lidar-areas-interestlesson-11d
National Hydrography Dataset (NHD) > hitps/iwww youtube com/watch?v=H-Q-YyZuZvo

Watershed Boundary Dataset (WBD) > https://nhd usgs goviwbd.html
NHDPIlus High Resolution (MHDPlus HR) = https//nhd.usgs.qoviINHDPIlus HR.himl

From NM video set > hitps /fraining usgs gow/TEL/ TheMationallap/THM-TEL-Index htmi

NHD monthly newsletter > https //inhd usgs. gov/newsletter_list html U5 Interagency Elevation Inventory > https://www.csc.noaa.govlinventory/
USGS Hydrography Seminar Series = hitps:/inhd.usgs.qov/HydrographySeminarSeries. htmi

National Enhanced Elevation Assessment (NEEA) pages 386-388 for Michigan section
Hydrography Reguirements and Benefits Study > hitps://nationalmap.gow/HRBS html > https://nationalmap.gow3DEP/3dep_neea.html

= hitp:ifwavi. dewberry. comiservicesigeospalial/mational-hydrography-requirements-and-benefils-study > http-ffwww dewberry. comisernvices/geospatialinational-enhanced-glevation-assessment
Michigan section pages C-621 to C-648

- - . Draft 30 Nation Study Questionnaire
Michigan Drain Commissioners (MACDC) plan for NHD = . . - ) .
ihantewr. michigan govidecumentsiegi DC Business Plan Final Drafi vdr 470878 7. 3D Nation Requirements and Benefits Elevation Data Study Questionnaire (MEEA II) =

> hittp:hwwve. michigan govicqill, 4548, 7-158.52937 53037 12699— 00 himl https:ffiocm.noaa goviwg/docs/30-Nation-Questionnaire-DRAFT-clean-FRN-02-23-17 pdf
> https:/liocm.noaa.govliwg! > https://iocm.noaa.gov/

Introducing the NHDPlus High Resolution: A new framework for water-related information =

hitps:ifwww. Lsgs govinews/introducing-nhdplus-high-resolution-a-new-framework-water-related-information  National Mﬂp technical support hElp desk = tnm heip@usgs.guv
= hitps:/iwww . usas govinewsitechnical-announcements

National Hydrography Dataset / Watershed Boundary Dataset Map Service Improvement = USGS customer support = ask@usgs.gov = 1-888-ASK-USGS (1-888-275-8747)_z hitp-//ask usgs.gov
i usgs. govinews/national- raphy-dataset-watershed-boundary-dataset-maj ice-improve

Charles Hickman - Geographer/ Mational Map Liaison to Michigan and Ohio
U.5. Geological Survey / 6460 Busch Blvd. Suite 100" (new address)™

National Map Corps — Volunteered Geographic Information (VGI) Columbus, Ohie 43229/ Phone: (614) 430-7768 / E-mail: chickman@usgs.gov
> hitps://nationalmap.goviTheNationalMapCorps



Outline

= National Map
m US Topo
m Historical Topographic Map Collection

= National Hydrography Dataset (NHD) and Watershed
Boundary Dataset (WBD)

= More National Map

m 3D Elevation Program (3DEP)

= Note 4:15 PM for Ele-Hydro with Andrew Brenner
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N 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)

,/

A .
- USGS ." The National Map UGIC 2017 Annual Conference

scrence for a changing wovld Your Source for Topograghec Infoemation
May 11, 2017




T About the USGS

Seven Mission Areas

1. Climate and Land Use Change The USGS through these mission
2. Core Science Systems areas pr0\_/|des |mpart|al and
unbiased information on the:
3. Ecosystems
_ ® Health of our ecosystems and
4. Energy and Minerals environment
5. Environmental Health = Natural hazards that threaten the Nation
6. Natural Hazards = Natural resources the country relies on
7. Water * |mpacts 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

e .
% USGS ‘;’ The National Map UGIC 2017 Annual Conference

scrence fov a changmg world Your Source for Topograghec Infoemation
May 11, 2017




U.S. Geological Survey in Michigan

m Lansing, Grayling, Escanaba

Michigan-Ohio Water Science Center

m Ann Arbor

Great Lakes Science Center

Hay 28, 2017 13:30 ET
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"% The National Map

Your Source for Topographic Information
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%ﬁ@ The National Map

Your Source for Topographic Information

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

" The Nlaf’ona’ Malz UGIC 2017 Annual Conference
e May 11, 2017
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TNM Home About TNM News & Events

Contact Us
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&‘~ = F_!’ J-d‘{;" : (%ﬁé‘af oI Jal [ﬁ‘ Search USGS

Geospatial Data Contracts FAQs
NGP Intranet

TNM Partnership & User Engagement

~ B
Information Products CEGIS Small-Scale Standards & Specs
Social Media Hydro Req & Benefits Study
;é?._‘;\:\‘ = Search
»_w The National Map O il Uses
2=V ® This site

Your Source for Topographic Information only

3D Elevation Program National Hydrography Data Set

Find Data + View & Download

Elevation

Transportation

sentivel
Gridge
’

Boundaries Orthoimagery

The National Map Corps U.S. Board on Geographic Names




The National Map https:/mationaimap.gov/

2 USGS %.% The National Map

science for a changing world Your Source for Topographic Information

The National Map

5 - ) What's New
Data Download and Visualization ices
2017-05-10 00:00:01 Scheduled

Maintenance

The National Map services will be
g; Visualization _ unavailable on May 13 from 8:00 am to 4:00
W S

pm MT for maintenance during an electrical

— 5 outage. Product searches in The National
» Download Maps * Download GIS Data * TNM Viewer Map download client will also be unavailable
= Explore Historical Topo = Cloud Browse = TNM Viewer (legacy) from May 13-14.
Maps and Download = FTP Access « List of Map Services
« Buy a Printed Map « Small-scale Data = How to Use Map Services 2017-05-05 00:00:00 New Download
* CSV of Map Products = Historical Data Archives « Map Service Status Products
« Hazards Events « Advanced Viewers New NHDPIus High Resolution (NHDPlus HR)

products added to TNM Download
Client. https://viewer.nationalmap.gov/basic/

2017-04-24 00:00:00 NHD/WBD Service
Split
The Watershed Boundary Dataset service

", | Mose Trformmat B has been split out from the National
\ ﬁ Hydrography Dataset (NHD). The new
— Sm— service is located
« TNM Download Client « Elevation Tools « How To Videos at: https://services.nationalmap.gov/arcgis/rest
« TNM Mobile « Metadata Lineage « FAQs /services/wbd/MapServer/
= USGS Streamer Reporter = List of Datasets 2017-04-14 00:00:00 Scheduled
» Application List = Point Query Service (PQS) « TNMAccess API Maiitonanca
= Raster Conversion Tools « TNM Metrics Product searches in The National Map
* Topo TNM Style Template « Contact Us download client may be unavailable from
= Other API Example 11:00 am to 3:00 pm MST on Friday, April

Demos 14 for maintenance of our ScienceBase

catalog. Sorry for the inconvenience.

2017-04-07 00:00:00 New TNM Viewer

Tha mmes TRIAA A mviem hmm hanm calammad.

ZUSGS .5 The National Map
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The National I\/Iap https://nationalmap.gov/ R
ZUSGS & Viewer PR -

The National Map - Service Endpoints @ HowToUse @ Custom View

Topo Map Vector Data
REST WS ArcGIS.com ArcMap Legend Thumbnail Published Date: Spatial Reference: 102100 (3857)
Refresh Cycle: Continuous Min Scale: 0 Max Scale: 0

Elevation Index - 3DEP

REST WS ArcGIS.com ArcMap Legend Thumbnail Published Date: 2015-09-04 Spatial Reference: 4326 (4326)
Refresh Cycle: Monthly Min Scale: 0 Max Scale: 0

Theme Overlays

Watershed Boundary Dataset

REST WMS ArcGIS.com ArcMap Legend Thumbnail Published Date: 2017-04-24 Spatial Reference: 102100 (3857)
Refresh Cycle: Quarterly Min Scale: 0 Max Scale: 0
Transportation
REST WMS ArcGIS.com ArcMap Legend Thumbnail Published Date: 2017-04-06 Spatial Reference: 4326 (4326)
Refresh Cycle: Quarterly Min Scale: 0 Max Scale: 0
Structures
REST WMS ArcGlS.com ArcMap Legend Thumbnail Published Date: 2017-04-06 Spatial Reference: 4326 (4326)
Refresh Cycle: Quarterly Min Scale: 15,489,298 Max Scale: 0

Reference Polygons
REST WMS ArcGIS.com ArcMap Legend Thumbnail Published Date: 2017-04-06 Spatial Reference: 4326 (4326)
Refresh Cycle: Quarterly Min Scale: 0 Max Scale: 0

Mational Land Cover Database (NLCD)
REST WMS ArcGIS.com ArcMap Legend Thumbnail Published Date: 2015-01-12 Spatial Reference: 102100 (3857)
Refresh Cycle: As Needed Min Scale: 0 Max Scale: 0

Mational Hydrography Dataset
REST WS ArcGIS.com ArcMap Legend Thumbnail Published Date: 2017-04-06 Spatial Reference: 4326 (4326)
Refresh Cycle: Quarterly Min Scale: 110,000,000 Max Scale: 0



The National Map nhttps:/mationaimap.gov/ [

science for 8 chenging workl

LN
Ye¥ The

National Map

r Source for Topographic Information

APRIL 20, 2017

National Hydrography Dataset / Watershed
Boundary Dataset Map Service Improvement

As part of an ongoing effort to improve the suite of hydrography
web-based map services, the USGS will separate the services
for the National Hydrography Dataset (NHD) and Watershed
Boundary Dataset (WBD).

Attribution: National Geospatial Program



The National Map nttps:/mationaimap.gov/ [
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The National Map

5 - ) What's New
Data Download and Visualization ices
2017-05-10 00:00:01 Scheduled

Maintenance

The National Map services will be
g; Visualization _ unavailable on May 13 from 8:00 am to 4:00
W S

pm MT for maintenance during an electrical

— 5 outage. Product searches in The National
» Download Maps * Download GIS Data * TNM Viewer Map download client will also be unavailable
= Explore Historical Topo = Cloud Browse = TNM Viewer (legacy) from May 13-14.
Maps and Download = FTP Access « List of Map Services
« Buy a Printed Map « Small-scale Data = How to Use Map Services 2017-05-05 00:00:00 New Download
* CSV of Map Products = Historical Data Archives « Map Service Status Products
« Hazards Events « Advanced Viewers New NHDPIus High Resolution (NHDPlus HR)

products added to TNM Download
Client. https://viewer.nationalmap.gov/basic/

2017-04-24 00:00:00 NHD/WBD Service
Split
The Watershed Boundary Dataset service

", | Mose Trformmat B has been split out from the National
\ ﬁ Hydrography Dataset (NHD). The new
— Sm— service is located
« TNM Download Client « Elevation Tools « How To Videos at: https://services.nationalmap.gov/arcgis/rest
« TNM Mobile « Metadata Lineage « FAQs /services/wbd/MapServer/
= USGS Streamer Reporter = List of Datasets 2017-04-14 00:00:00 Scheduled
» Application List = Point Query Service (PQS) « TNMAccess API Maiitonanca
= Raster Conversion Tools « TNM Metrics Product searches in The National Map
* Topo TNM Style Template « Contact Us download client may be unavailable from
= Other API Example 11:00 am to 3:00 pm MST on Friday, April

Demos 14 for maintenance of our ScienceBase

catalog. Sorry for the inconvenience.

2017-04-07 00:00:00 New TNM Viewer

Tha mmes TRIAA A mviem hmm hanm calammad.

ZUSGS .5 The National Map
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Lesson 1 - Introduction

+ Contains an overview of the course, mcluding how to operate the lesson player, what software 1s required and how to obtam help with the course.

Lesson 2 - The Eisht Lavers of The National Map (TINM)

+ General discussion of each of the eight-data layers of TNM. This includes: Major features and attributes, Maintenance activities, and Links to more detailed
mformation.

+ The eight data layers include: Boundaries, Elevation, Geographic Wames, Hydrography, Land Cover, Orthoimagery, Structures, and Transportation.

+ Discussion about the information that 1s available for each layer.

+ Discussion on how the information is managed for each layer.

+ Discuss about the steps necessary o better utilize TNM.

» Lesson ends with a demonstration of each of the eight data layers.

» This lesson runs for 36 minutes.

Lesson 3a - The National Map Viewer - Introduction

+ Upon completion of this lesson, you will have the skills to: view TINM data (along with mashed up data layers), navigate TNM overlays and cached background
maps, and view metadata for TNM layers.
s This lesson runs for 8 minutes.

Lesson 3b - The National Map Viewer - Map Tools

+ Upon completion of this lesson, you will have the skills to: use map tools to idenfy features, perform quenes, get coordmates and acquire measurements and spot
elevations.
+ This lesson runs for 6 nunutes.

Lesson 4a - Using The National Map Download Client

» This lesson provides a brief introduction to using The National Map Client, including the basic features of the user interface.
+ This lesson runs for 6.5 minutes.

Lesson 4b - Downloading Data with The National Map Download Client

» This lesson discusses the process of using The National Map Download Client to download data.
o This lesson runs for 7 minutes.

Lesson 4¢ - Downloading Maps with The National Map Download Client

» This lesson discusses the process of using The National Map Download Client to download maps.
» This lesson runs for & minutes.

Lesson 4d - Using The National Map Download Managser

+ This lesson will introduce and demonstrate how to use The National Map Download Manager.
» This lesson runs for 6 minutes.




National Map Short Videos

% Watch YouTube videos with Chrome.  Yes. get Chrome now.

= Youl/lif: Search

3DEP Topic Lesson: Digital Elevation Models,
Hydro-Flattening, Hydro-Enforcement, and
Breaklines

» Topographic DEM

» Hydrologic DEM

» What does hydro-flattened mean?
» What does hydro-enforced mean?
» What are breaklines?

> bl WD) -0:10/1147

Digital Elevation Models, Hydro-Flattening, and
Hydro-Enforcement




Outline

= National Map

m>>> US Topo <<<
m Historical Topographic Map Collection

= National Hydrography Dataset (NHD) and Watershed
Boundary Dataset (WBD)

= More National Map

m 3D Elevation Program (3DEP)

= Note 4:15 PM for Ele-Hydro with Andrew Brenner
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US Topo — 1,290 New Michigan Quads

" Replaces traditional 1:24,000-
scale topographic maps

" Modeled on standard 7.5-
minute quads

" Layered PDF




US Topo https://nationalmap.gov/ustopo
USGS ¢ (iSTopo RN

science for a changing world Search USGS

The National Map

The National Map Home >> US Topo

US Topo: Maps for America

Download Maps

Building on the success of 133 years of
Frequently Asked Questions USGS topographic mapping, the US Topo
series is a new generation of maps of the
American landscape. US Topo topographic
maps are produced by the National
Geospatial Program of the U.S. Geological
Survey (USGS). The project was launched in
late 2009, and the term “US Topo” refers
specifically to quadrangle topographic maps

User's Guide-Quickstart
(1 MB PDF)

US Topo News published in 2009 and later. These maps are
modeled on the familiar 7.5-minute
Contact Us quadrangle maps of the period 1947-1992,

but are mass-produced from national GIS
databases on a repeating cycle. US Topo
maps repackage geographic information
system (GIS) data in traditional map form;
this benefits non-specialist map users, as
well as applications that need traditional
maps.

US Topo maps can be downloaded free of
charge from several USGS websites. Prior to
May 2017 , the maps have been published
in Portable Document Format (PDF) with
geospatial extensions (GeoPDF®), patented
by TerraGo Technologies. After May 2017
the maps will begin to be published in an
ISO 32000 compliant geospatial PDF using a
modernized production system. All maps
can be viewed and printed with Adobe
Reader or comparable PDF viewing software.
Limited GIS functionality, such as displaying
ground coordinates, is available with all

maps, and the layered construction of the EAST AUSTIN, TX 1966
PDF files allows users to turn data layers on 7.5 MINUTE SERIES QUADRANGLE (1:24,000-SCALE)
and off. HISTORICAL TOPOGRAPHIC MAP
click on map to view larger image
The maps include layers not present on downioad map (GeoPDF 16 MB)
most traditional topographic maps, such as P (Wl 1120130+]5]el 78] e]0]]= >

aerial photo and shaded relief images. Many
additional feature classes have been added




How do I find and download US Topo and HTMC maps?

US Topo maps and the maps of the Historical Topographic
Map Collection (HTMC) can be downloaded free of charge, in
PDF format, from these applications:

» The National Map Download Client is our primary

application for finding and downloading maps and other

data products of the USGS National Geospatial

Program. This is our newest and most general search and

g-::-wnl-::nad interface for maps and digital geospatal base
ata.

= A text query application. CSV-format information here
allows advanced users to write custom download scripts.
This application serves US Topo and HTMC topographic
quadrangle maps only.

» TopoView provides the best visual overview of the
HTMC, but does not serve current US Topo maps or other
geospatial data. It serves GeoTIFF, IPG, and KMZ versions
of the HTMC maps, in addition to the product standard
GeoPDF. Bulk delivery is not yet available for these
additional formats.

= The USGS Store website has several search and
download features. The Store also sells printed maps, and
IUSGS maps and publications that are not included in
either the US Topo or HTMC series.

For tutorial information on download and product use, see
the US Topo and Historical Topographic Map Users Guide.

Bulk deliveries and scripted downloads are also possible.




USGS Store nitps://store.usgs.gov
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USGS Store nttps://store.usgs.gov

USGS Store MyAccount § | W

Map Locator

o use the map locator to find map products use the search bar or drop a pin by double clicking on the map view.

| A= \ R o] 4 7
Products
1956 2017

O AllMap Scales O1Degree O 15Minute ®7.5 Minute

g | 2017

USGS US Topo 7.5 - minute map for TRAVERSE

CITY SE, Ml

Scale: 1:24,000
| =" | FormatFlat

View more details View PDF

1983

TRAVERSE CITY SE, MI HISTORICAL MAP
GEOPDF 7.5X7.5 GRID 25000-SCALE 1983

BENZIE CO

— R
\ e ucen Lale Scale: 1:25,000 m
~~ WA} Arports
—_ WY 2= 1 (" Format: Flat
at/Lng~ %
/LnE View more details View PDF
' # I I (T S o]



+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

US Topo Production Schedule

(GeoPDF®)
" Geospatial PDF coming soon
" US Topo maps can be .

downloaded free of charge from

several USGS interfaces o B uptsn 2018

,:. I uocatz in 2016

u SGE' '._.1- % B Uocate in 2017

htps://nationalmap.gov/ustopo/index.html 2 Nyl. -

N ™| september 22, 2015
%USGS 4’ The NatlonaIMap UGIC 2017 Annual Conference

science for & chasging workd ca for Topograghic Infoematio

May 11, 2017


https://nationalmap.gov/ustopo/index.html

+US Topo Program
(cont)

" Orthoimage base
" Core feature layers

" Recent US Topo maps also
Include the PLSS and the US
National Grid

" Key data layers:

" orthoimagery

T

2017

N
o
l_\
N

Recreational Points of Interest

Correctional Facilities

Police Stations

State Capitals

Boundaries

Selected Trails - Fish & Wildlife Service
Shaded Relief

Post Offices

Military Boundaries, Cemeteries

. 2013 .
| transportatlon Hospitals, Schools
] Fire Stations

= geographlc names Railroads, Public Land Survey System
" topographic contours
" boundaries I State/County/Forest Service Boundaries
[ | h dro ra h 2011 Hydrography

y grapny Elevation contours
= structures Names
= woodlands 2009 Roads

Aerial Imagery
%IISGS " The Nat:onaIMap UGIC 2017 Annual Conference

sciance for & changing workd Your Source for Topograghic Information

May 11, 2017
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Outline

= National Map

m US Topo
m >>> Historical Topographic Map Collection <<<

= National Hydrography Dataset (NHD) and Watershed
Boundary Dataset (WBD)

= More National Map

m 3D Elevation Program (3DEP)

%lBGS Hg The Natmnal Map
science for 2 chenging workd

Your Source for Top



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

ZUSGS

1907 Marquette



HTMC - Marquette 1954

science for a changing world ey Map L

The National Map: Historical Topograph

The National Map Home > Historical Topographic Map Collection - - ey

L .
Maps - e N

-~ \ o ¢
Past | A
Frequently Asked Questions = ——— - —
In 2009, USGS began 2 o N 2 N ——
Fact Sheet the release of a new ’ . SNl e ot S T

generation of . \

Topo) in electronic form, : . fr==. =~ T

complemented them [ e s D e et %

with the release of high- i W \ A :
resolution scans of more » : s o=t et o

than 178,000 historical . \
topographic maps of the i’ - - M7 : 4
United States. The ¥, — .

topographic map ML G U R\ TOT R g
remains an J ! % i
indispensable tool for - e T e =T
everyday use in et Jor of
government, science, ' =l ey
industry, land .
management planning, . A P "
and recreation. i o S g : | -

Historic maps are
snapshots of the nation's K54 i
physical and cultural

features at a particular by ! -

time. Maps of the same » #

area can show how an i

area looked before = ¢
development and -2 g o
provide a detailed view \ J g y
of changes over time. ! £
Historical maps are often - > g jo. {557
useful to scientists, , e :

historians, - e :
environmentalists, 4 ( : ol nily el =e .n.i"‘;-
genealogists and others re: - 3 )

The goal of The National M

And1_in ta menosidn o diaits

% IBGS #ﬂ'@ The National Map
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Michigan’s Oldest Maps
Published 1895 1:62,500

Passage Island

Perch Lake

Ned Lake

ZUSGS




Topoview & Historical Map Archive

Entire Historical Topographic Map Collection is now
available in GeoTIFF format !!!

m Historical topos have been available in GeoPDF format through
TNM viewer & USGS Store

m National Geologic Map Data Base (NGMDB) has added additional
file formats of the historical topos: GeoTIFF, JPEG, & KMZ

m GeoTIFF files are a compressed, 300 dpi TIFF image format, with
embedded georeferencing information so that the map can be used
directly in GIS

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

m Demo on YouTube:
https://www.youtube.com/watch?v=kOpe3WXsZrQ

USGS li% The National Map

for 2 chenging workd Your Source for Topographic Information
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http://ngmdb.usgs.gov/maps/TopoView/
https://www.youtube.com/watch?v=kOpe3WXsZrQ

Outline

= National Map

m US Topo
m Historical Topographic Map Collection

m >>> National Hydrography Dataset (NHD), Watershed
Boundary Dataset (WBD), NHDPlus HR <<<

= More National Map

m 3D Elevation Program (3DEP)

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

%lBGS Wg The Natmnal Map
‘science for 8 chenging workd

Your Source for Top



Foundational Hydrography Datasets

Surface water layers of The National Map

National Hydrography Dataset (NHD) Watershed Boundary Dataset (WBD)

% USGS Ii% The National Map

science for 2 chenging workd t Source for Topographic Information



Hydrography https://nhd.usgs.gov 35
{USGS @% I]\-I’;iional

science for a changing world Ma P

Hydrography
Hydrography
NHDPlus High Resolution
National Hydrography Dataset
Watershed Boundary Dataset
The National

T Hydrography Introducing the NHDPlus High Resolution
i Dataset A néw framework for water-rélated information
(NHD) and

Watershed
Lo
Dataset
(WBD) are
geospatial

that map
Applicatio the surface

water of the

United
Governance and Program States and

Documentation are a part of

The National
Contact Us Map. The
NHD
represents
the nation’s
drainage
networks
and related
features, including rivers, streams, canals, lakes, ponds, glaciers, coastlines, dams, and
streamgages. The NHD High Resolution, at 1:24,000 scale or better, is the most up-to-
date and detailed hydrography dataset for the nation (please visit the NHD Medium
Resolution page for information about accessing the legacy 1:100,000 scale dataset). The
WBD represents drainage areas of the country in eight nested levels.

Repo!

oo, AV N TN PR e B N T e G N

= USGS

science for 2 chenging workd

Together, the NHD and WBD, along with data from the 3D Elevation Program (3DEP), are
processed to create the NHDPlus High Resolution (NHDPlus HR), a networked geospatial
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NHD (Hydrography)
Monthly Newsletter

science for a changing world
National Hydrography Dataset

NHD Home « NHD News « Newletter List

NHD Newsletters

Archived NHD Newsletters

2010 |2009 | 2008 | 2007

2010

December 2010

LIDAR and the NHD

NHD Management Team Meeting

Projects for NHD and WBD

USGS Reorganizes to Better Address Science Strategy
WBD Integration Status

NHD Photo of the Month

November Hydrography Quiz / New December Quiz
Upcoming NHD Training

There are three ways to access the data:

: i
1. GO to the NHD Viewer | Help

‘ TN

L

2. GO to Pre-staged Subregions | Help

3. GO to NHD Extracts by State | Help

Need Help Downloading NHD Data?
See Instructions.




https://nhd.usgs.gov/HydrographySeminarSeries.html

Seminar 9, Session 1 - Tuesday May 23, 2017 - 1:00 PM
Eastern - One Hour

NHDPlus High Resolution (NHDPlus HR) Seminar, Session 1

Abstract - The USGS has just released the first NHDPlus High Resolution {MHDPlus HR) datasets in Beta version for seven
hydrologic regions covering a quarter of the conterminous U.S. NHDPlus HR. extends the rich attribution and functionality
present in the NHDPlus Version 2 to the spatial accuracy and detail present in the high resolution National Hydrography
Dataset and 1/3 arc-second 3D Elevation Program data. For more information, please see the NHDPlus High Resolution page.

Topics will include:

« Overview: What is NHDPlus HR, what does Beta mean, what you can do with it, and how it improves upon the NHDPlus
Version 2

Data availability: Production and release plans

How to download: THM Download viewer, FTP and Cloud folders

What comes after Beta: The NHDPlus HR. Refresh concept, Beta QC and Markup tool overview

Learn about the VisibilityFilter Attribute: The ability to represent the data at different scales, currently populated for
testing in Regions 01 and 06

Seminar 8 - Thursday May 19, 2016 - 2:00 PM Eastern - One
Hour

Lidar Topography and Hydrographic Integration Fundamentals and Application Issues
Karl Heidemann, Senior Lidar Scientist, USGS EROS Data Center Science and Applications Branch

Abstract - Light Detection and Ranging (lidar) has become the dominant technology for topographic mapping. The
significant improvements in spatial resolution, vertical accuracy, and most dramatically, relative accuracy of lidar data has
enormous impact on the hydrology/hydrography community, making it possible to map features from lidar data that
previously required costly field surveys.

This seminar will present a brief overview of lidar technology and terminology to establish a common understanding of these
topics. Particular emphasis will be placed on those topics and concepts that relate to the reintegration of hydrography
{namely the NHD) and the new generation of lidar-derived topographic data.




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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T Watershed Boundary Dataset (WBD) -

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

Ha .
%IJSGS ‘4’ YThse N'af'o"alum’a'p UGIC 2017 Annual Conference
our Source for Topograghec Information

sceace fora chansig ot May 11, 2017



T WBD (cont.)

Watershed Definitions

The WBD represents drainage basins at eight scales

b
N Level | Digit Number
ame eve 91t of Hucs | 2-digit hydrologic unit  /
First lavel =
Region 1 2 21 Region
(177 560 squara miles
Subregion 2 4 222 average)
Basi 3 6 352 .
asin Pacific Northwest
_ Region 17
Subbasin 4 8 2,149 (273,647 square miles)
Watershed 5 10 22,000
Subwatershed 6 12 160,000
©'S The National M
%y Ihe National Map UGIC 2017 Annual Conference

Your Source for Topograghic Infoemation

May 11, 2017



*WBD

NHD Network Integrated W|th Hydrologlc Unlts

;%&%
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The National Map nhttps:/mationaimap.gov/ &

science for 8 chenging workl

LN
Ye¥ The

National Map

r Source for Topographic Information

APRIL 20, 2017

National Hydrography Dataset / Watershed
Boundary Dataset Map Service Improvement

As part of an ongoing effort to improve the suite of hydrography
web-based map services, the USGS will separate the services
for the National Hydrography Dataset (NHD) and Watershed
Boundary Dataset (WBD).

Attribution: National Geospatial Program



Stewardship
NHD and WBD
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Michigan Drain Commissioners (MACDC) plan for NHD

Michigan Association of County
Drain Commissioners (MACDC)

Business Plan for NHD Implementation

USGS h: The National Map

for 2 chenging workd Your Source for Topographic Information
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Hydrography Requirements and Benefits Study - HRBS 45

m Documented 420 Mission Critical Activities

m 23 Federal Agencies, 50 States, 8 Tribal governments and 3
national associations

m https://nationalmap.gov/HRBS.html|

m Michigan section pages C-621 to C-648
m Current Annual Benefits - $538M

m Future Potential Annual Benefits - $602M

m Benefits likely significantly under-reported - 35% of respondents
were unable to provide a dollar value for future benefits

m Program recommendation during FY17

% USGS 5:% The National Map

science for 8 chenging workl

r Source for Topographic Information




National Hydrography Dataset Plus - NHDPIlus

Medium Resolution created for CONUS
High Resolution in work for CONUS and AK

- NHD Stream

Catchments for each unique NHDPlus
stream segment (flowline) shown.

Incorporates

Elevation

= Hydrography

= Boundaries

L ] 6N .
& USGS ¢ T National Map = Elevation



NHDPIusHR
Taking NHDPIlus v2 (MedRes) to a new level

NHD
100K
The best of 24K+ data 2000
and NHDPIus N
NHD HR NHDPlus
Addresses the need for 24K 100K
. . Local/State Regional/National
a S|ng|e hydrOgI’aphIC applications applications
2007 2006

frame of reference

Link data to one T~

NHDPIlus

network and generalize High Resolution
to many different scales Local/State
applications AND
scalable
applications

a USGS "a The National Map Started 2015
science for a cheaging work!

Your Source for Topographic Infor
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NHDPIus HR Future Work* NHDPius HR Beta Available™*

S
20 ©

U3 Deparment of the Intsrior
.S Gzolagical Surezy

2SS 5 e National map
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T NHDPIus is the foundation for navigating the
Nation’s Water Information

NHDPIus, with related web maps and API, creates a geospatial foundation for:
m Linking any type of data to the water network

m Providing the framework for systems like the National Water Model
s Navigating the stream network to discover related data for a growing range of

applications

SPARROW Other
HydroLink Apps...
StreamStats
National National
Water ¢ Water
Model nwis Linked \yater Census

) \  ...Dams Data quality K
LSTORET Wetlands Other

evees datasets...

Fish \Web Maps and 4p,

NHDPIus
NHDPIlus HR

GEOSPATIAL FOUNDATION

EXAMPLE: THE WATER QUALITY PORTAL

Water Quality Portal data were mapped to NHDPIus 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 NHDPIlus

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 NHDPIlus,
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/)

USGS is producing NHDPIus HR to greatly increase
the detail and accuracy of the stream network


http://www.waterqualitydata.us/

= USGS

science for 2 chenging workd
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treamer

& ™

Welcome to Streamer!

Explore America’s larger streams as
you trace upstream to their source or
downstream to where they empty.

Learn more about your stream traces
and the places they pass through in
brief or detailed reports.

See weather radar and near real-time
streamflow conditions.

Getting started with Streamer is as
easy as following these quick
instructions to the right.

b /

[ | Do not show this at startup

(8
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Foundational Hydrography Datasets

FUtu re IN USE TODAY: | IN PROGRESS: FUTURE:
National Water Model Medium High Resolution | Hydrography
Resolution NHDPIlus Derived from
NHDPIus Lidar
' Number of
s features 3 million 34.5 million 300 million
’ nationally
Elevation 30 meter 10 meter 1 meter
source

Hydrography | 1:100,000-scale | 1:24,000-scale | 1:5,000-scale or

source NHD or better (local) | better derived
= resolution NHD | from lidar
S 05/11/2015 21:00
R (Side: David Maicment) N Watershed Composite WBD Updated WBD Catchments derived
source 2012

m 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

m Pilot projects underway to determine approaches and associated costs

ZUSGS .5 The National Map

science for 2 chenging workd
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Future: Ele-Hydro
Hydrography derived from 3DEP Lidar

" |ntegration 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

The National Map UGIC 2017 Annual Conference
Your Source for Topographic Information May 11 2017




Outline

= National Map

m US Topo
m Historical Topographic Map Collection

= National Hydrography Dataset (NHD) and Watershed
Boundary Dataset (WBD)

m>>> More National Map <<< ¢
0 9202

dhdddy

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

m 3D Elevation Program (3DEP)

%lBGS Wg The Natmnal Map
‘science for 8 chenging workd

Your Source for Top



m U.S. Board on Geographic Names — BGN

m Geographic Names Information System - GNIS

THE PLAIN DEAL

Name that creek yourself and get feds to back you
Friday, December 02, 2005

Wionder if that creek behind your house has a name’ You can check the topographic map for your
neighborhood. They are probably available at the nearest library or towen hall.

If it doesn't have a name, ar you think the one an the map is inappropriate, you can come up with a maniker and
ask the .=, Hoard of Geographic Mames to make it official.

The board says any American has the right to propose a new name or a change. It has one hard and fast rule:
Mo names of living people. And it might help wour cause to get some backing from the county commissioners,
tovwinship, village or city.

An application is available through the Internet at:

geonames . usgs.goy, where wou can reach the board's Weh site.

If wou don't have Internet access, here's the address:

II'5. Board on Geographic Mames, U5, Geological Survey, 12201 Sunrise Valley Drive, MZ523, Feston, Va.

A -,
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10 STRUCTURES
School

+  College/University

*  Fire Station/EMS

« Law Enforcement

* Prison/Correctional Facility

« State Capital

* Hospital/Medical Center

*  Ambulance Service

*  Cemetery
*  Post Office

SNOW HILL FIRE CO.

science for a changing world


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

Outline

= National Map
m US Topo
m Historical Topographic Map Collection

= National Hydrography Dataset (NHD) and Watershed
Boundary Dataset (WBD)

= More National Map ¢

m >>> 3D Elevation Program (3DEP) <<<

= Note 4:15 PM for Ele-Hydro with Andrew Brenner
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3D Elevation Program (3DEP) 59

BD Elevation Program

The Nations! Map Home >> 3D Elevation Program (3DEF)
About

News Introduction and Goals

Get Data The 3D Elevation Program (3DEP) initiative is being
developed to respond to growing needs for high-quality
topographic data and for a wide range of other three-
dimensional representations of the Nation's natural and
constructed features. The primary goal of 3DEP is to
systematically collect enhanced elevation data in the form of]
high-quality light detection and ranging (lidar) data over the
conterminous United States, Hawaii, and the U.S. territories,
with data acquired over an 8-year period. Interferometric
synthetic aperture radar (IfSAR) data will be collected over
Alaska, where cloud cover and remote locations preclude the

Data Partnership
Opportunities

Benefits

Resources

Contact Us LiDAR is used to detect potential obstacles that present hazards to air navigation use of lidar over much of the State. The 3DEP initiative is
Lidar is used to detect potential obstacles that present hazards to air navigation. 2ased ik t'le results of the National Enhanced Elevation
ssessment.

3DEP Data Acquisition Partnership Opportunities

FY17 USGS Broad Agency US
Announcement (BAA) for the 3D s ot
Elevation Program (3DEP) e nraserem 13

Ol ver
Ly Yo ainx w007

30 Elevation Program - FY17 BAA Partnerships To Date’
{April 2017)

Partnership Opportunities | Bt
The FY16/FY17 Broad Agency Announcement (BAA) for 3D
Elevation Program (3DEP) was released on August 11,
2016. The BAA provides detailed information on how to
partner with the USGS and other Federal agencies to
acquire high-quality 3D Elevation data. Information and ,.ﬁ_« j
contacts are available at Fed Biz Opps (Search for
Reference Number: G16PS00711) and Grants.gov (Funding
Opportunity Number: G16AS00121). Applicants may
contribute funds toward a USGS lidar data acquisition
activity via the Geospatial Products and Services Contracts
or they may request 3DEP funds toward a lidar data

Moawrmrar
RS Skl by dnard

ApsopAaewarren
At ioad A0 The
s a kg
il ok
Wl Mt e S
sriderie

W0 Spectertvex
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EXPLANATION :

£ty Acquzrion Pataershs

acquisition activity where the requesting partner is the Chssriedias Sebeont <

acquiring authority. Federal agencies, state and local o Hawaii In-Progeess and Existing Data T
governments, tribes, academic institutions and the private B it LR I [ e
sector are eligible to submit proposals. FY17 Project awards o o = ::’w“m > "—‘:
have been made. An award summary is available. The BAA Tty ik e
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™ 3D Elevation Program (3DEP)

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)

® | idar for the Nation with IfSAR over Alaska

Lidar examples of natural
(Mount St Helens, left)
and constructed (urban
area, right) features

Ta .
%USGS ‘4' thf National Map UGIC 2017 Annual Conference

sciance for & changing workd ‘our Source for Topograghic Infoemation
May 11, 2017



NEEA -National Enhanced Elevation Assessment

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

Final Report of the National Enhanced Elevation
Assessment

Revised March 29, 2012

The National Enhanced Elevation Assessment (NEEA) was performed to document national
requirements for improved elevation data, estimate the benefits and costs of meeting these
requirements, and evaluate multiple national enhanced program implementation scenarios. The
study was sponsored by member agencies of the National Digital Elevation Program and was
completed December 2011. Study participants included 34 federal agencies, 50 states, and
selected local governments and tribes, as well as private and not-for-profit organizations. An
analysis of the results showed that an improved national program has the potential to generate
51.2-billion to S13-billion in new benefits each year once fully operational. The report was
developed by Dewberry under contract to the USGS. The findings build on similar results
documented by the National Research Council, federal agencies, and numerous state reports.
Questions regarding the report should be directed to Greg Snyder, USGS, at
gsnyder@usgs.gov.

NEEA Final Report

Appendix A: NED Release
Notes

Appendix B: Federal Agency
Functional Activities
Appendix C: State, Territory &
Local Functional Activities
Appendix D: Nongovernmental
Functional Activities
Appendix E: Business Use
Requirements & Benefits
Appendix F: Benefit Cost
Analysis Process

Appendix G: Technology
Trends & Risk Considerations
Appendix H: IT Infrastructure
Appendix I: USGS LiDAR
Guidelines & Base Specs
Appendix J: Online
Questionnaire

Report posted
to www.dewberry.com at the
request of the USGS.
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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)

ZUSGS
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Introduction

Elevation data are essential to a broad
range of applications, including forest
resources management, wildlife and habitar
management, national security, recreation,
and many ochers. For the State of Michigan,
elevation data are critical for agriculrare and

manural resources conser-

vaton, flood risk management, water supply
and quality, mfastructure and construction
management. coastal 2002 Management,
and other business uses. Today, high-density
lizht detection and ranging (lidar) data are
the primary sources for denving elevation
models and other datasets. Federal, State,
Tribal, and local agencies work in parmership
to (1) replace data that are older and of lower
quality and (2) provide coverage where *'u:-
licly accessible data do not exast. A joint 2
of State and Federal partners is to acquire
consistent, statewide coverage to support
existmg and emerzing applications enabled
by lidar data

The Natonal Enhanced Elevation
Assessment (NEEA: Dewberry, 2011)
evaluated multiple slevaton data acquisition
options to determine the opdmal data guality
and data replacement cycle relative to cost to
meet the identified requirements of the user
comnmmnity. The evaluation demonstratad that
lidar acquisition at quality level 2 (table 1) for
the conterminous United Sates and quabity
level 5 interferometric synthetic aperure
radar (ifsar) data (table 1) for Alaska with a
6- to 10-year acquisition cycle provided the
hizhest benefit/cost ratios. The 3D Elevation
Program (3DEP) mitiative (Styder, 2012a.b)
selectad an 8-year acquisition cycle for the
respective quality levels. 3DEP. managed
by the U.S. Geological Survey (USGS), the
Office of Manazement and Budget Circular
A-16 lead agency for terrestral eleva-
tion data. responds to the growinz need for
hizh-quality topographic data and 2 wide
range of other 3D representations of the

3DEP in Michigan by the Numbers
Expected anmual bensfits  $10.19 million
Estimated total cost $19.30 million
Payback 1.0 years
Quality level 1 buy-up. $12.34 million
estimate
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Fgure 1. Map of Michigan showing publicly

available lidar data. Information source is
the United States Interagency Elevation
Inventory, March 2015 (http://coast noaa.gow/
inventory/?redirect=301ocm# ). The inventory
is updated annually. Quality level 2 or better
data meet 3DEP requirements. See tahle 1 for
quality level information

Naton's natural and constructed features. The
Michizan Statewide Authoritative Imag-

ery and Lidar (MiSAIL) prozram provides
statzwide lidar coordination with local State,
and national groups m support of 3DEP for

3D Elevation Program Benefits
for Michigan

The top 10 Michizan business uses for
3D elevation data, which are based on the
estimated anmual conservative benefits of the
3DEPinjtiative, are shown in table 2. The
NEEA survey respondants i the State of
Michigan estimated that the natiomal 3DEP
i would result in at lzast $10.2 million
1n new benefits anmually to the State. The cost
for such a program i Michigan s approxi-
mately $19 million, resulting in a payback
penod of 1.9 years and a benefit'cost ratio
of42 to 1 over an 8-vear period. Bacause
monetary sstmates were not providsd for
all reported benafits, the total benefits of the
3DEP to Michizan are likely mmach hizher.
Or. r.ta basis of the NEEA survey resuits, all

in Michigan could benefit from access to
statewide hish-resofution elsvation data

For Michizan, approximately 72 percent
of the identifid business use raquirements

3D Elevation Program

3DEP i3 a national program managed
by the USGS to acquire high-resolution
mvmcn dara The inxiative is backed by a

of reqq

(Del'ben'v 2011) and is m the early stages
of implementation. 3DEP will improve data
accuracy and provide more current data
than is available in the National Elevation
Dataset (NED). The goal of this hizh-
Priority cooperative prozram is to have
complete coverage of the United States
by the end 0f 2022, depending on funding
and hips. SDEP can ¢ v
provide new benefits of $1.2 billion/year
and has the potential to genarate $13 bal-
lion'year in new benefits throuzh improved
government services, reductions m crop
and homsowner losses resulting from
floods, more efficient routing of vehicles,
and a host of other zovernment, corporate,
and citizen activities (Dewbermy. 2011). A
shared, common elevation dataset would
foster cooperation and improve decision-
making among all levels of government and
other stakeholders

Benefits of a Funded National Program

* Economy of scale—Acquisition of
data covering larger areas raduces
costs by 25 percent

A systemanc plan—Acquisition of
data at a higher quality level reduces
the cost of “buying up” to the hizhest
levels needed by State and Jocal
govemments

Hizher quality data and national
coverage—Ensure consistency for
applications that span State and water-
shed boundaries and meet more neads,
which results in increased benefits

1o citizens

Increase in Federal agency contribu-
tions—Raduces State and local partmer
conmributons

Acquisition assistance—Provided
through readily available contracts and
published acquisition specifications.

U5, Dapartment of the Intarice
U3, Geological Survey

Fact Shoot 20142900 wer 12
Jema 2015

m..lb%me(m:m.xlm=mdprec

table 2. The status of publicly available kidar
data in Michigan is shown in figure I. By
enhancing coordination between 3DEP and
various zovemment and privats orZanizations
in Michizar it may be possible to reakize
more than the cited conservative benefits and
attain the h_he. potential benafits for many

agnicultural nses. Enhanced elevation data can
provide a more accurate depiction of termin
and mprove precision farmins activibes,
which belps improve crop yields, prevent sotl
degradatior. and reduce agricuitural chemical
runof—factors that help farmers realize

a larger retum on their investments (2)
Enhanced elevation data could enable State,
regional. and local sovernments to reduce
field work for conservation projects such as

ways, termacmg, and wi etland delineation and
restonation. which would vield 2 cost savings

rative benefits astimates for the top 10 busine

to the public. (3) Subtle features not evident
on conventional USGS topographic maps (or
aenal photography) often are readily apparent
on lidar images (fig 2). The availabelry of
lidar data has findymentally chanzed how
geclozical mapping and geolozical resource
evahations are conductad.
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5 uses of the proposad

2d in the National Enhanced Elevation Assessment for Michigan

Narznl resources conservation
Flood risk managemeat

Water supply and qualicy
Infa and
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33.16
293
127

Coastal zome mansgemant
Forest resources management
Aviation navigation and safety

Geclogic resourcs asssssment and hazard mitigation

Ronewrsbls szergy resowces
Orher
Total

30D Elevation Prog
The USGS and ifs partners will
acquire quality level 2 or better (table 1)
3D lidar data over the contermmous United
States, Hawaii, and the US. temitories
Interferometric synthetic aperture radar
(ifsar) data are being collectad at quality
Jevel 5 (table 1) in Alazka. The data will
‘e acquired over an $-year peniod and will
be made avatiable to the public. By using
this acquisition scenario, 2 number of
high-quality elevation-data products can be
created to serve 2 wide range of business
uses in fovernment and the private sector

Table 1. Data quality levels and ralated
accuracies for tha 30 Blevation Program
(3DEP) initiative as prowided on page B in
USES Crcular 138 [hitp:/dx doi.org/10.3933/
cir1398). These dats quality parameters for
the 3DEP mitiative approximate those used &
the Nations! Enhanced Elevation Assessmant
(Dewberry, 2011)

[BMSE . oot mean square error in the =
(em-mm)nmswu.nx not appiicable]
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Next Steps for Implementing 3DEP
Acc ing the 3DEPY 'S
goal of national cwenze i § years depends
on the following factors
measedpumr:lmps among Federal,
State, Tribal. and local povernments.
Parmerships that acquire elevation daa
to the program’s specifications across
larger project areas
Increased commuumication about and
awareness of the program’s benefits
and goals:
Suppart for the program from govemn-
ment and other staksholders

For Further information:

Michasl A Tischler, Director

USGS National Geospatia! Program
12201 Sunnise Valley Drive, MS 511
Reston, VA 20192

Email 3DEPGusgs. gov

Chares E. Hickman

The National Map Liaison
6480 Doubletres Avenue
Columbus, Ohio 43220
Email chickmangusgs. gov

batp:/mationaimap. zov'3DEP)

By Wiliiam J. Carsweall, Jr.




‘Edau;!o' achanging world

The 3D Elevation Program—Landslide Recognition, Hazard
Assessment, and Mitigation Support

The 3D Elevation Program—Precision Agriculture and
Other Farm Practices

_ _ _ _ ) 3D Elevation Program (3DEP) e
3D Elevation Information Underpins Our Understanding of Landslides Tie 3D Elevation Progrem (3DEP) s Agriculrural 'Mm and High-Quality Terratn bnformation h-h?-
A core mission of the U S. Gewlogml and wildfire burn areas. Decisionmakers in " D BNt slemanis a3
Survey (USGS) is to provide i that and the private sector increas- ocdeny, 2014 1
leads to reduced loss of life and damage to ingly@mdminﬁwm.ﬁmd!USGS beexd gl dnatics
Gathering this information relies on a detailed d:slmssomncmumsanh‘,wuk The > bom bl 1y 9 cegemimeny
and accurate ing of the travel, and build safely. High- ~‘*‘~ —t b iid
The USGS Landslide Hazards Program 3D elevation dara significanely aid in the Apomay st GEARK), aui i9hvs dovaien
(https://www.usgs. Eov / of of where and when : - M'n. parprr 9
atewal LA lide-hazards) conducts will occur, ”_ pograE.
landshide hazard assessments, pursues landslide ﬂnﬂdmdacsm:kasnddnwhhc - - v comgpen coverage of quedry el 1 0QLY)
iesngacons md forecass,provides bl (6. 1 aad ), A nancaid program The 3D Elevation Program and America’s Infrastructure e o o 0 commeton i St
o 10 landsid S provide a baseline of hizh-quality 3D eleva- P, sl e U A sessmrie, sad HEAR
and enzages in outreach. All of these activities tion dara is essential for supporting improved " At for Adska by B9 anst of 2024
bunﬁxﬁnm\'henﬂs\nhlv ofhgh-rmhmm. hazard assessments, response preparation, and Infrastructure Connects Us All :o:lsm((‘ g;mmm%ﬁm Pt 3D Elevation Pwam {3DEP) %
three- (3D) elevation 1 effective response execation. g BC"""G e - _mhﬁh
in the form of light detection and ranging The 3D Elevation Program (3DEP) Reduced At of & Py sio SDEE{WM mm! The 3D Elevation Program (3DEP) is program wil roasts
(hlhz)(h:‘:dmrsﬁt::txsynm (Suyxhh;D:::‘m dz::A see sidebar) is Afimd iy 3 Mﬁm giig = “ation Prog:;y(mﬂ’)o :mdg:?:mmngsdby&‘ffs © Zcomawy af ivals by wipmay dae $n
Research on landslide processes aﬂhmmmhnd:hm!n:;s * Economy, stmction management—ithe overall planning, and others, 2014; see sidebar) reduces users’ s d others, 2014). Tt ;g- ot
addresses critical questions of where and and a wide range of other urgent needs nation- W”“ coordimation, and control of a project from costs and risks and allows them to ¢ ‘bare-earth di & + Prodvasbie.
when landslides are likely to occur as well as wide. 3DEP fumishes the programmatic infra- i) beginning to end—are critical to the Nation's on their mission objectives. 3DEP includes models (DEMs). and other products.

e 5 . ~ Prodiciab 5 7 o2 3 _ o (al rmbuce (o for e liow
their size, speed, and efficts (Schulz, 2005). structure and provides data to users, reducing e prosperity. The American Society of Civil (1) data acquisition parmerships that leverage 3DEP is backed by a comprehensive Ny By Faderal, e, Tl
This ing informs the their costs and risks and sllowing them to better pls Engmeers (2013) wams that, despite the impor-  funding, (2) contracts with experienced assessment of lidar, 2 m=- D
of methods and tools for hazard assessment concentrate on their mission objectives. The US. temit tance of the Nation's infrastructure, it is in fair pmmnuwmgﬁrms,(!)&chmnlmse aperture radar (IfSAR), and related elevation acauling ta opton of bering
and sifustional awareness used to guide efforts  programmatic infrastructure includes (1) data <t mpou:mdmcnmdmewbnnb!undmgm hidar data (Dewberry. 2012) and is. W sgpare lagter gty dies.
to avoid or mitizate landslide impacts. Such ES parmerships that leverage funding, ‘l’"'ﬂlﬂ; o maintain and it, and (4)mﬂmmxcesstoh|gh— mnopmﬂml‘hplldﬁa . rtqumny e
Tesearch is essential for the USGS to provide (2) contracts with experienced prvate mapping - 10 ensure that it is sustainable and resilient. quality 3D elevation data. 107ify COOperative Progyam is to have M \mtov L - -
improved information on landslide potential  fims, (3) technical expertise, standards, and that (1) pr Three-dimensional (3D) light detection The size and breadth of improvements conplete coverage of quality level 2 lidar data ’_,m;n; o e progect, fncsmal e W
associated with severe storms, earthquakes, specifications, and (4) most important, that span and ranging (lidar) elevation dats (6. 1) for the Nation’s infrastructure and construc- for the conterminous United States. Hawaii, [ besmlasae () s 230 Seds
volcanic activity, coastal wave erosion, public access to high-quality 3D elevation data. ched bown provide valuable productivity, safety, and tion management neads call for an efficient, and the U.S. terntonies, and IfSAR data for O sDow Sirses 1o el ) meoames binafirs 1 C1tusm

i cost-saving benefits to infrastructure improve- 5 ; 0 acquiri ; Alacka, by the end of 2023 Ll pease oo+ Vg o gt S rovide
ment projects and associated construction 3D elevation data. The 3DEP approach to Reduced 2 P mdwsacrare smE=n ptuled
management (Dewberry, 2012). However, national data coverage will yield larze cost Hlllildi. Illﬁ!lkﬂllﬁs. oy et md Geoxiad gainy
the acquisition of 3D elevation data pri savings oves individual project-by-project A fimded naional program will provide: el e~y
on apesjeck by:project bays o scisese Acreiitions sad will exos Gt dete s i o, sy TR T e Y XTI
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Figure 1. Oblique serial view and smaller-scale lidar image [inset) of the Oso, Washington, landslide Hawsii, snd| et Tha QL2 dts btve 3 ctndonasy sensadl
of March 22, 2014, Red arrows start at upper edge of scarp and show direction of material flow. Photo- and its party e acing of 0 7 s and & vaetical e
wpbnlsnanApnll 014, Iryert Reid (USGS). Lidar image derived from 3DEP data collectad by ‘bester lidar d
ion on March 24, 2014, inim no
Pt St 2005
U.S. Departmant of the Interior 2
U.5. Geolagion! Sursey

mna,namu_smm,uusss
and its parmers acquire quality level 2 or
better lidar data_ Quality level 2 datahave s
minimum nominal pulse spacing of 0.7 meters

Figure 1. 30 elevation data for an area of Denver, Colorado, in the form of a fidar paint cloud {top) and

8 derwed bare-earth dngmll elevation model {bottom). These data along with other products provide
safety, and cost- g benefits to & projects. Image

prwnded by Jason Stoker (USGS).
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3DEP Quality Levels

Quality | Source | Vertical Nominal |Nominal DEM Post
Level Accuracy |Pulse Pulse Spacing
RMSEz Spacing Density
(NPS) (NPD)
QL1 Lidar 10 cm 0.35m 8 points/sq | 0.5 meter
meter
QL2 Lidar 10 cm 0.7m 2 points/sq |1 meter
meter
QL3 Lidar 20 cm 1.4 m 0.5 points/sq | 2 meter
meter
QL4 Imagery | 139 cm N/A N/A 5 meters
QL5 Ifsar 185 cm N/A N/A 5 meters

ac '.BGS ¢W The Natlanal Map

science for 2 chenging workd
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30 meter DEM

%USGS f' The Natmnal Map
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10 meter DEM

%USGS {' The Natmnal Map
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3 meter DEM

%USGS f" The Natmnal Map

science for 8 chenging workl



SDEP 1 meter DEM

% USGS f‘% The National Map

science for 8 chenging workl Your Source for Topographic Information



3DEP Products

Seamless DEM

2 Arc Second (~ 60m resolution) (Seamless Alaska only)
1 Arc Second (~ 30m resolution) (Seamless 48 states, some Alaska, Canada, Mexico)
1/3 Arc Second (~ 10m resolution) (Seamless 48 states, Hawaii, US territories)

Project Based DEM
1/9 Arc Second (~ 3m resolution) (No longer collected but still distributed
1 meter

5 meter (Alaska only) NEW 3DEP Products for
The National Map!

Source Data

Source DEM - Original Product Resolution DEM (OPR)
Digital Surface Model (DSM) (Alaska only)

Orthorectified Radar Intensity Imagery (ORI) (Alaska only)
Lidar Point Cloud (Classified Las)

ZUSGS 03

science for a changing world

ooooooooooooooooooooooooooooooooooo



* Michigan QL2 LiDAR
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QL2 LiDAR PROJECTS
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11/3/2015 Wi Lincoln Co 946 GPSC QL2
11752015 MI MI_GratictCo 574 GPSC aL2
4/23/2015 WA Elwha River LIDAR 2014 - MOD2 6 GPSC aLz
10/8/2014 CA  CA SonomaCo 1,600 partner (]
8/25/2015 AZ AZ Eastern Pima Co 2,203 partner QL2
2172016 WA VA Eastern-Shore BAA 1,175 GPSC aLz2
211372016 1L IL Contributed ILDOT District 4 QL3 (FultonCa) 1,193 contributed QL3
3/22/2016 Wi Wl _Shawano_2015 909 GPSC aL?
11/17/2015 MO-Al MO-AR 2014 Lidar (Crittenden-Cross) 1,073 partner QL2
232116 1L IL_Ford-lregouis-Livingston_2015 486 contributed aLz2
52312016 1L IL_BureauCO 269 contributed aL2
2102016 MI MI_13County 2015 C16 (Allegan Co) 828 contributed QL2
2102016 MI MI_13County 2015 C16 (Berrien Co) 571 contributed QL2
2102016 MI MI_13County 2015 C16 (VanBurren Co) 611 contributed aLz2
9122016 PA  PA_Allentown Ortho Acg-LIDAR_2016_D16 20 GPSC QL
822016 IL IL Pike-Scott_2015 1,100 GPSC aLz
8272016 FL  EL_SEWMD-LidarGaps-MorthCentralFL (BAA-FY15) 16 1,689 GPSC aLz2
5M/2016 WH  MNH_Connecticut-River 2015 (North-LE) 4,229 GPSC QL2
412016 TH TN 27 County @L2 Lidar (Cumberland Plateau) 16(Blk 1) 2.332 GPSC QL2
Bar201e THN TMW27 County @L2 Lidar (Cumberland Plateau) 16(BIk 2} 3.232 GPSC QL2
BA1/2016 TH  TM27 County @L2 Lidar (Cumberland Plateau! 16(BIk 3} 2.203 GPSC QL2
752016 TN TM 27 County QL2 Lidar (Cumberland Plateau) 16(BIlk 4) 3731 GPSC QL2
2182016 MI MI_13County 2015 C16 (Emmet Co) 468 contributed QL2
TM8/2016 AL AL BAAAL 3 County QL2 Lidar 16 2910 GPSC aLz2
1272272015 WD ND_Morth Dakota 2014 QL3 Lidar_15 (McKenzie Co) 3.013 partnership aLs
8242016 WY WY _Casper-Matrona 354 contributed aL2
aM12016 VA VA ChesapeakeBay 3,765 GPSC QL2
41572016 MI MI_13County_2015 C16 (BenzieCo) 321 contributed QL2
41572016 MI MI_13County 2015 C16 (Leelanau_Co) 348 contributed aL2

Ar1C N4 Rl RAlL A b INALD TAL (T randT rmirmena a0 ACE  mmedbeiba b A L |
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FY17 Broad Agency Announcement

Status (03/01/17)

s Summary of proposals

= 41 proposals in 25 states As ol 0313/2017 3D Elevation Program - FY17 Partnerships To Date
. - : (March 2017)
= Total value of $36.2 M: offering ~ femmenieib e fogm
$22.5M and seeking $13.7 M from mswssstomin st
3 D E P E I;‘-".:‘vi't':vlf:rlt:?v’ :‘!ggm v.
. ~155,000 sq, m| ftp /fodast o0 gow/inveniory/

= Awards to date
= 33 Projects in 25 States

= Total Value $29M

Nap shows pgaphic
ot of gxisting and on
einyg Cann Stouistion
(NORELE TR Aent cunenl
AP Speciheations FY1)

= Federal $17.2M: : 'j 2 Bieerininmr
USGS $76M ' ona e awanand thicogh the FY 17

30 Eleveton Pyoguam (1067

NRCS $6.7M Bk e
FEMA $1M \ st nation via e EP Wording Geoup
Other Feds $1.9 o ; P ¢ Setar s 0
as \ % " . §ea o Ak
= Non-Federal $11.8M Y, D, T \ ey

® Byaars old or nower as 2l A6

» fetwed i USSS ity Pase
Seatratenel §

= ~125,000 sg. mi. EXPLANATION

. 30EP Partnership Projects
= Reaching new partners — Lo Hewaii BN 6 ot et
20 new and 13 repeat partners I G5t s
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* Michigan QL2 LiDAR
£F Past/Current/Future Projects

QL2 LiDAR PROJECTS
[ ] NoAcguisition Planned
SOURCE

[ zoep

[ Femais

[ Femate

[] NRCSIUSGS 3DEP 1617

Produced by: Everett Root, DTMB/CSS, August 15, 2016




3DEP BAA Timeline (Funding Grants)

National
Public
oA _ Webinars
eaera enciles
SubmitA?eas of | | PZretcrjlzrril IgeDinePW
Interest BAA SremasalE
Released

' \/ g Wy
April | May June‘ July ‘ Aug ‘ Sept | Oct ‘ Nov 1 Feb ‘March‘
e

- Selections Announced
Other Stakeholders Submit Stakeholders
Areas of Interest Submit
Proposals

_ BAA Contract and Grant Administration
State/Regional 1

Public Meetings/Workshops
éUSGS 4\3, The Natmnal Map

science for 2 chenging workd cu for Topographic Informatio

BAA Project Execution




nup IS Federal Mapping Coordination

A Collaboration Site for Fed'l and Partner Mapping Data Acquisition
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Seasketch
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http://www.seasketch.org/#projecthomepage/5272840f6ec5f42d210016e4

U.S. Federal Mapping Coordination
A Colisboration Site for Fed't and Pariner Mapping Data Acquisition
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82

U.S. Interagency Elevation Inventory

https://coast.noaa.gov/inventory/
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" 3DEP Multi-Year Planning

Next Steps — Transform individual agency plans and
needs into a collaborative national acquisition plan

m Overall goal is to leverage interests and maximize acquisition coverage

m All projects need to be compared to existing data and each other to fill in gaps and
create optimal collection strategy

m Coordinate among Federal agencies
m Coordinate with non-Federal partners through development of state plans and BAA projects
m Use USGS 3DEP funding to help fill in

Design projects y / Lake Use funded projects to

Superiar

to avoid leaving
coverage gaps

guide larger, regional
acquisitions — ex.
complete all of Upper
Peninsula, Ml (i.e.
expand to included dot-
shaded area)

Revisit unfunded
requirements
with opportunity
to leverage with

. Funded Requirements Year
a funded project

I 2017 Planned EOY funds

W o
| ol
' 2020
2 o B Unknown
% USGS ." The N&tlonal Map [::] Potential 30EP Froject Expanssan

sciance for & chasging workd Your Source for Topograghec Infoemation
[INo publicly available 3DEP dar data



3D Nation Requirements and Benefits Study
(NEEA update with more coastal and inland topobathy)

Question 9. For your Mission Critical Activity, how would you characterize the area for which you need
3D data? Check all that apply.

O Inland, including inland waters
O Nearshore/Beaches
O Offshore/Outer Continental Shelf/EEZ

Outer Continental Shelf/ EEZ Nearshore/Beaches Inland

A A A

Top of Structures/ Vegetation

Interiors/

MH W

| e

\ bar \ Inland bathymetry

Outer Continental Offshore Nearshore IShore Beaches Coastal Uplands
Shelf and

3@ # Dunes 2
T -
s z -

Question 10. For your Mission Critical Activity, what do you need/want to measure in 3D? Check all that
- apply.

science for 8 chenging workd O Bare earth ground



Emerging Technology

m Geiger mode and single photon
lidar tests

m Potential to increase quality
and/or bring down costs

m Pilots in NC, SD, and IL

m Inland bathymetry

m Technology proven in coastal
areas

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

m Commercial sensors becoming
available

m Begin assessments of
commercial capabilities in FY17

g Frenchtown Subregion of the Delaware River,
s crentt @ o Soua o ogrghic fomton integrated EAARL-B and topographic lidar

=z '% The National Map



3D Elevation Program: Summary for Michigan - USGS Fact Sheet 2014-3107
= http-//pubs.usgs. govifs/2014/3107/pdfifs2014-3107 . pdf

| n
I I Iq t t h I k Other state 3DEP fact sheets > https://nationalmap.govi3DEP/3dep_statefactsheets. html
a O u WI I I l S 2016 Michigan QL2 status from DTMB >

hitps://content. govdelivery com'attachments/MIDEPT TME/20 16/M0&24/file _attachmenis/S085001/MI LiIDAR QL2 Status 2
0160815 pdf

USGS National Map Links — Handout at Michigan IMAGIN — 6/5/17 2017 lidar partnership awards

= httpsthaww usgs. govinews/201 7 -lidar-partnership-awards-announced
. Wayne County Michigan Lidar — 3DEP 2017
USGS > htips:/iwww.usgs.govl . = hitps-//nationalmap.qovw/3DEP/3dep fy17projectlist htmi#Michigan
USGS Michigan Water Science Center > hitps://mi.water.usgs.gov/ USDA NRCS Michigan 2016 3DEP lidar for 30 counties

= hitps-/finationalmap.gow/3DEF/3dep fy16projectlist him#EMichigan

* The National Map > http://nationalmap.gov ADEP fact sheet d . -+ hitps-finational ADEP/3d bs himi
* . . - — . act sheets and publications. =, s ffnationalmap.gow: ep_pubs. him
National Map videos = hitps-/fraining usqs gov/TEL/TheNationalMap/TNM-TEL-Index_html 3DEP and America’s Infrastructure. = https-//pubs.usas.qov/fs/20716/3093/fs20163093 pdf

Mational Geospatial Program = 3DEP - Precision Agriculture and Other Farm Practices
hitps:/fenww usqs qoviscience/mission-areas/core-science-systems/national-geospatial-program = https:/fpubs usgs gov/fs/2016/3088/fs20163088_pdf
National Map FAQ's > hitps:/fiwww?2 usgs govifag/categories/9854 3DEP — Landslide Recognition, Hazard Assessment, and Mitigation Support
= hitps:fpubs usgs.gov/fs/2016/3094/fs20163094 pdf
us TBpO i h!‘l s_.h’natmnalma .goviustopo/ Lidar Base Specifications: Technigues and Methods 11-B4
For 2017 Michigan has 1.290 new US Topo maps > hitps:/fpubs usgs. govitm/11b4/ > hitps:/fpubs usqs govitms1 1b4/pdfim11-B4. pdf

Historical Topographic Map Collection > hitps://nationalmap.gov/historical/

Lidar Topegraphy and Hydregraphic Integration: Fundamentals and Application Issues
FAQ - How do | find and download US Topo and HTMC maps? > hitps:/fnhd.usgs. gov/documents/Hydrography_Seminar_8_ Heidemann.pdf

hitps:/fwww2 usgs. govifag/cateqories/9797/3571 S ketch — lid ish fist £ int t > hitpi ket chihwbRIE-MxO
. ~ . . eas elich — laar wis IST areas ol Interss) [!9: seadskel.C WD Gl L A
= - A - - |
See short videos at > httpc/firaining. usgs.gov/TELTheNationalMap/TNM-TEL-Index_htmi o  censketch o lecinOmeDa a3 7 28 A0TBecs2d2 100 166ANayers

Lesson 4c - Downloading Maps with National Map Download Client "
Lesson 9a - Accessing US Topo through USGS Stare SD{ mlnute video * Usmg SeaSketch to View 3DEF’ Lidar Areas Df Interest (Lesson 11d)
Lesson 9b - Accessing USGS Historical Maps Through TopoView

Lesson 6b - Using USGS The National Map Data on Mobile Devices

> https: .f!www voutube comfwatch?v=H-Q YVZuZ\ru

From MM video set > hiips:lraining usgs.gow/TEL/ TheMationalMap/ TNM-TEL -Index.htmi

US Topo Style Template (to create ESRI ArcGIS v10x map document (mxd) and geodi US Interagency Elevation Inventory > hitps:/f'www csc.noaa.gov/inventory/
files) = hitps:/viewer.nationalmap.gov/toolsitopotemplatef

National Enhanced Elevation Assessment (NEEA) pages 386-388 for Michigan section
= htlns /'nationalmap. uovBDEF'.de_p neea. html
ety I

Mational Map Hydrography > hitps://nhd.usgs.gov

Matienal Hydrography Dataset (NHD) Draft 3D Mation Study Questionnaire
Watershed Boundary Dataset (WBD) > https://nhd usgs goviwbd.html 3D Natien Requirements and Benefits Elevation Data Study Questionnaire (NEEA II} =
NHDPlus High Resolution (NHDPIus HR) = hitps-/nhd.usgs.gov/iNHDPlus HR_himl httm:mut:n_'l_nu-aa.uuufmrufducsfan—Na!!on-(?uesuonnalr&nRAFT—cIean-FRN-02—2}1T.ndi
= hitps:/liocm.noaa.gov/iwg/ = https:/liocm.noaa.gov/
MHD monthly newsletter = https:/inhd usgs.gov/newsletter_list html National Map technical support help desk > tnm_help@usgs.gov

USGS Hydrography Seminar Series > hitps:inhd usgs gov/HydrographySeminarSeries. himl USGS customer support = ask@usgs gov > 1-888-ASK-USGS (1-888-275-8747)_z hitp-//ask usgs gov

Hydrography Requirements and Benefits Study > hitps.//nationalmap.gov/HRES html Charles Hickman - Geographer/ National Map Liaison to Michigan and Ohio

> http:ifwww dewberry comiservicesigeospatial/national raphy-requirements-and-benefits-stud U.5. Geological Survey / 6460 Busch Blvd. Suite 100 _**(new address)™
Michigan section pages C-621 to C-648 Columbus, Chio 43229/ Phone: (614) 430-7768/ E-mail: chickman@usgs.gov

Michigan Drain Commissioners (MACDC) plan for NHD =
fhwneewe. michigan.govidocumenis/ogi DC Business Plan Final Draft wdr 470878 7.

e —— Reminder 4:15 Ele-Hydro with Andrew

Introducing the NHDPlus High Resolution: A new framework for water-related information =
hitps-ihniw. usgs govinewsintroducing-nhdplus-high-resolution-a-new-framework-water-related-information
= hitps:/iwww.usgs.govinewstechnical-announcements

National Hydrography Dataset / Watershed Boundary Dataset Map Service Improvement =
. usgs govinewsin ational b If -dataset-watershed-boundary-datazet-ma ice-improvement

Mational Map Corps — Velunteered Geographic Information (VGI)
> https://nationalmap.gov/TheNationalMapCorps



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




+US Topo Program
USGS Topographic mapping background

John Wesley Powell (1834-1902), 2" 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

%IJSGS 4’ The Natm"al Map UGIC 2017 Annual Conference
May 11, 2017



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.qov
* 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/fag/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 | find and download US Topo and HTMC maps?
https://www2.usgs.gov/fag/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.qgov
National Hydrography Dataset (NHD)
Watershed Boundary Dataset (WBD) > https://nhd.usgs.gov/wbd.html
NHDPIus High Resolution (NHDPlus HR) > https://nhd.usgs.qov/INHDPlus 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/cqi/0,4548,7-158-52927 53037 _12699---,00.html

Introducing the NHDPIus 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.qov/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_LIiDAR_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.qgov/3DEP/3dep fyl7projectlist.ntml#Michigan

USDA NRCS Michigan 2016 3DEP lidar for 30 counties

> https://nationalmap.qgov/3DEP/3dep fyl6projectlist.ntml#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: Technigques 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-O-YyZuZvo

From NM video set > https://training.usgs.qov/TEL/TheNationalMap/TNM-TEL-Index.htm|

US Interagency Elevation Inventory > https://www.csc.noaa.gov/inventory/

National Enhanced Elevation Assessment (NEEA) pages 386-388 for Michigan section
> https://nationalmap.qov/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.qov/

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


https://nationalmap.gov/3dep/
https://nationalmap.gov/elevation.html
http://pubs.usgs.gov/fs/2014/3107/pdf/fs2014-3107.pdf
https://nationalmap.gov/3DEP/3dep_statefactsheets.html
https://content.govdelivery.com/attachments/MIDEPTTMB/2016/08/24/file_attachments/608001/MI_LiDAR_QL2_Status_20160815.pdf
https://content.govdelivery.com/attachments/MIDEPTTMB/2016/08/24/file_attachments/608001/MI_LiDAR_QL2_Status_20160815.pdf
https://www.usgs.gov/news/2017-lidar-partnership-awards-announced
https://nationalmap.gov/3DEP/3dep_fy17projectlist.html%23Michigan
https://nationalmap.gov/3DEP/3dep_fy16projectlist.html%23Michigan
https://nationalmap.gov/3DEP/3dep_pubs.html
https://pubs.usgs.gov/fs/2016/3093/fs20163093.pdf
https://pubs.usgs.gov/fs/2016/3088/fs20163088.pdf
https://pubs.usgs.gov/fs/2016/3094/fs20163094.pdf
https://pubs.usgs.gov/tm/11b4/
https://pubs.usgs.gov/tm/11b4/pdf/tm11-B4.pdf
https://nhd.usgs.gov/documents/Hydrography_Seminar_8_Heidemann.pdf
http://seasket.ch/hwpR3E-MxO
http://www.seasketch.org/%23projecthomepage/5272840f6ec5f42d210016e4/layers
https://www.usgs.gov/media/videos/using-seasketch-view-3dep-lidar-areas-interest-lesson-11d
https://www.youtube.com/watch?v=H-Q-YyZuZvo
https://training.usgs.gov/TEL/TheNationalMap/TNM-TEL-Index.html
https://www.csc.noaa.gov/inventory/
https://nationalmap.gov/3DEP/3dep_neea.html
http://www.dewberry.com/services/geospatial/national-enhanced-elevation-assessment
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/
mailto:tnm_help@usgs.gov
http://ask.usgs.gov/
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