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National Hydrography Datasets
Support Critical Applications

m Hydrography Requirements
and Benefits Study documented 420
mission critical business uses with 23
Federal agencies, 50 states, 8 Tribal
governments and 3 national associations

m Ecological flows m Modeling and

= Drought prediction

m \WVatershed condition

m Floodin
J reporting and analysis

m Spill response :
m Resource reporting
m Infrastructure and analysis

engineering a Many more

s Current Annual Benefits - $538M,
Total Potential Annual Benefits - $1.14B

a= USGS 5:% The National Map
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N atl O n al H yd rOg ra p hy NHD reach code and measure Street address

and Watershed %
Boundary Datasets y gl

National Hydrography Dataset

m The drainage network with features
such as rivers, streams, canals,
lakes, ponds, and stream gages

Watershed Boundary Dataset

m Hydrologic units at 8 scales of a
nested hierarchy; defines all or part
of the areal extent of surface water
drainage to a point

L 8o7os

a USGS 5:% L’?e National Map
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National Hydrography Dataset

Water network for mapping and modeling

m National drainage network of
streams and lakes, plus other
hydro info, in a GIS format

m Currently 1:24K or better
(1:63K — 1:24K in AK)

m Shapefile and GDB downloads,
plus web-based map services

a USGS 51% l’fe National Map
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Watershed Boundary Dataset

Seamless system for indexing and reporting

2-Digit Hydrologic Unit

= Represent all or part of the drainage area to o e
the outlet of the unit

4-Digit Hydrologic Unit
1809 - Northern Mojave-Mono Lakg

m Boundaries defined by hydrographic and
topographic criteria with no regard for

administrative boundaries /

s Delineated in a nested multi-level, hierarchical iy sl s
drainage system. S\

8-Digit Hydrologic Unit

m Each level assigned a progressive 2-digit . 2? - \
Hydrologic Unit Code (HUC) which describes R
where the unit is in the country and the “level”
of the unit

o
10-Digit Hydrologic Unit
1809020303 - Marble Canyon

= Complete for the US to HU12 \»J«,é \

12-Digit Hydrologic Unit_— 4
180902030303 - Upper Marble Canyon

% USGS kj"% l'ul{m National Map
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Flow Direction / _//

A key piece of intelligence

-

ooooooooooooooooooooooooooooooooooo



Navigatio\n / /

The basis for analysis

g USGS h:% l'ulrle National Map
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Location Adds Context
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Blue River

/ Artificial Path
(Blue River)

\ USGS gage: 09057500
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24 Hedian daily statistic (67 years) —— Discharge
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Stewardship

Collaborating to build and maintain datasets

m  NHD maps 8.4 million miles stream
of network, including 7.8 million
waterbodies

m \WBD contains over 130,000 nested
hydrologic units

m Local user knowledge and expertise
is crucial to accurate mapping

m NHD and WBD gain this local
knowledge through a stewardship
program

m Many states participate in the
stewardship program —
41 states and Washington DC

% USGS 5:% The National Map
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NHD/WBD Regions
Stewardship Support Western - Bill Smith

South Central - Joel Skalet

Lily :Tll(‘::n‘::‘-icﬁ;}l,)pg‘:ppon North Central - Joel Skalet
Mike Tinker - HEM Support Southeast - Joel Skalet
David Anderson - Conflation Support Northeast= Tatyana Dimassio
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NHDPIlus (v1 and v2)

s Built using 1:100,000 NHD, WBD, and 30 meter
elevation data

m Provides a seamless elevation-based catchment
area for each stream segment in NHD

catchment
s Includes value-added attributes for stream

network navigation and analysis

s Includes flow accumulation and direction
surfaces in raster format

s Enables modeling of water flow across the
landscape, linking terrestrial characteristics to

the stream network
s NHD Streams

% USGS k?:% Thse National Map
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NHDPIlus

Enables more complete understanding

THE MATANUSKA SUSITNA BASIN

m Rivers reflect their watersheds

m Links terrestrial characteristics to the
stream network to enable modeling of
water flow across the landscape

m Provides ability to link other data to the
network and the landscape to enable
the discovery and sharing of limitless
sources of information and
development of consistent, and
repeatable modeling results

" ] ; " AR =
%_w The National Ma .
%ysriﬁ 73 p Graphic: James DePasquale, The Nature Conservancy
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NHDPIlus High Resolution
(NHDPIlus HR)

m Provides functionality of
NHDPIus with detail and
accuracy of

m High resolution 1:24,000 or better
NHD

m Nationally consistent WBD
m 10 meter 3DEP elevation data

m Beta version will be completed
in 2020 for CONUS, HI and
territories, followed by AK in
later years

% USG§ 1% The Natlonal Map
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NHDPIlus High Resolution Availability

NHDPIlus HR Beta in production

NHDPIus HR Beta available

P rl INHDPIusd 1
upon request

NHDPIlus HR Beta production not
started

Closed to NHD/WBD
stewardship editing

WBD Hydrologic
Regions with 2-digit
codes

Date updated: 6/11/2019

IN USE TODAY: IN PROGRESS:

NHDPIlus Medium NHDPIlus High

Resolution Resolution
Hydrography _ 1:24,000-scale or
source 1 .100,000—scaIe NHD better NHD
Elevation source | 30 meter 10 meter
Number of
features 2.7 million 26 million
nationwide




NHDPIlus HR Beta QC

Quality Control Volunteers needed

m We are seeking local experts to
participate in Beta QC review

m Beta QC improves not only the
NHDPIlus HR, but also the
NHD/WBD

m Please spread the word!

m For information about NHDPlus HR
Beta QC and how to volunteer, see
nhd.usgs.gov/NHDPIlus HR.html

=USGS =5
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https://nhd.usgs.gov/NHDPlus_HR.html
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VisibilityFilter

Scale VisibilityFilter Queries
<1:24,000 |0 N/A
1:24,000  |24000 VisibilityFilter >= 24000
T . PilotArea o 25 s 1:50,000 50000 VisibilityFilter >= 50000
m Defin Ith n: Represe_ nts_ . AKLoD = 1:100,000 | 100000 VisibilityFilter >= 100000
a pproprlate use of individual 1:250,000 |250000 VisibilityFilter >= 250000
features throu g h scale . ' 1:500,000 | 500000 VisibilityFilter >= 500000
Vermont 1:1,000,000 |1000000 VisibilityFilter >= 1000000
s Coded-values indicate that the 1:2,000,000 | 2000000 VisibilityFilter >= 2000000
featu re |S a pp ro prl ate for use at 1:5,000,000 |5000000 VisibilityFilter >= 5000000

approximately the defined scale
and all larger scales

= Available for NHDFlowline,
NHDWaterbody, NHDArea, and
NHDLine feature classes

= Not yet developed for AK, HI or
Territories

01080206

51100008 Massa hueette

1:562K 1:1.25M 1:2.5M 1:5M

a USGS N % The National Map
science for a changing world
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National Water Model

Future
Hydrography derived from lidar =

The Hydrography Requirements and Benefits Study indicates
that the best way to meet most medium to long-term ,
requirements is through fully integrating hydrography and Forecasting at Forecasting at

elevation data by deriving hydrographic data from 3DEP data neighborhood level street level
Simulates conditions
2 9.7 (il e S IN USE TODAY: IN PROGRESS: FUTURE:
' : NHDPIlus Medium | NHDPIlus High Hydrography
reaches, representing . . . .
; Resolution Resolution Derived from Lidar
the biggest
improvement in flood
forecasting ever
30 meter 10 meter 1 meter
1:5,000-scale or
Hydrography 1:100,000-scale 1:24,000-scale or ’ .
source NHD better NHD better derived from
lidar
Number of
features 2.7 million 26 million 200-300 million
CEN .
%USGS g9 The National Map nationally
science for a changing world Your Source for Topographic Information
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Water is among the defining issues of our times
Too much, too little, poor quality

m \Water crises are among the most probable and
potentially impactful risks faced by society in the
coming decade (World Economic Forum, 2014)

m A March 17, 2016 New York Times editorial
summarizes that we as a nation have water-related
“crises percolating all over, but lack the data
necessary to make smart policy decisions”

m The Nation has no common infrastructure for
managing water information collected by the nearly
two dozen federal agencies and hundreds of state
and local organizations with water in their mission

a USGS 5:% L’?e National Map
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National Hydrography Infrastructure

m Combine foundational hydrography
datasets with hydrographic addressing,
catalog, and search engine Community
functionality

Users & Applications lSlream Stats J l SPARROW J

" National | National | | A b
Water Water l Othiet fgps ‘
Census Model

PN

[ S Dams »_“:-
Publish 5 i

m Provides the universal infrastructure -
for sharing and discovering limitless Hyjjrographic

. . - ....Addressing Hydrography

sources and types of water information [ g Framework

, ability
Hydrography — AP

Addressing Tool

m Underpins interagency hydrologic ...
observing systems and enable models
that account for all the water in the
water cycle — from the atmosphere to
the oceans

Community Web []
Apps

ArcGIS Apps

National
Hydrography
Infrastructure

% USGS 5:% The National Map
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The Need for the National Hydrography
Infrastructure

m lemperature database compiled from
100s of biologists and hydrologists
working for >100 resource agencies and
contains >150,000,000 hourly
temperature recordings at >20,000 unique
stream sites

NorWeST

~aAasStreamTemp

= Data was scattered and not easily
accessed, >12 person-years to compile
for the Pacific Northwest, with more data
collected since

= To collect from scratch would cost ~$10M R
Baseline (93-11) |
Temperature °C ¢

= Huge investment in data that are valuable ————
to a host of applications — NHI will make b
data like these easily accessible 1418

16 -18
—18 - 20
— > 20

USGS {‘% The National Map
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Addressing Tools

s Desktop: Hydrologic Event
Management (HEM) tools

s Web-based: HydroLink Tool links
data to the NHDPIus V2 (100K

network, not AK) and NHD —
shows what’s possible on the
web

s Web-based: Hydrography
Addressing Tool (in development)
will provide advanced addressing
capability

s HydroLink Tool training video
now available

% USGS hf‘ The National Map
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@ USGS HydroLink Tool X +

“ C {0 @& https//maps.usgs.gov/hydrolink/

= USGS

science for a changing world

Science Analytics and Synthesis (SAS) Home | HydroLink Tool Login

HydroLink Tool

Generate a hydrologic linear reference for point data representing locations of
geographic features or field samples using the HydroLink Tool. This web-based
GIS application allows for upload of a shapefile, CSV, or Excel file for easy
linkage of spatial data records to the National Hydrography Dataset (NHD) Plus
Medium Resolution and NHD High Resolution hydrology layers. The outputted
value-added dataset can be associated with NHD parameters and other data
linked to the NHD.

The application accesses, and modifies feature services stored in your USGS
ArcGIS Online account. Use the "Login" button below to sign into the HydroLink
Tool using your ArcGIS Online credentials or "Request ArcGIS Online Account
(USGS only)" if one is needed

%) Login Log in to the Hydrolink Tool

2 Request Account Request an ArcGIS Online Account (USGS only)

X Feeback Report Issues or Provide Feedback

DOI Privacy Policy | Legal | Accessibility | Site Map | Contact USGS

U.S. Department of the Interior | DOI Inspector General | White House | E-gov | No Fear Act | FOIA

* OmMuEHE O

Report Issues or Provide Feedback: Service Desk

HydroLink eDNA Sampie Locations




Catalog, Search, and Discover

s Addressed to the NHDPIlus
HR national hydrographic
framework

= Cataloged and available for
discovery by the community in
their applications

a Leverage information from
many sources for analysis,
modeling, and visualization

s More addressed information
can provide more context

a USGS 51% l’fe National Map
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|ICWater QuickTrace — Cincinnati example

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

HOROERY :_; | By = &+ - M7 - 7 G @ | gpa s ICWater v | Scenario v | Downstream v | Upstream~ | Reports~ | Rainfall v | Flow Conditions @ ! z| & 3

Table Of Contents 2 x SP\] U - - L
7] on c tnam i i
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[ER=] [CWater Analysis , Most recent instantaneous value: 41,200 01-13-2014 11:00 EST
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ICWater QuickTrace — Gold King Mine Spill

8 day
travel
time

== USGS

science for a changing world

ST ——
\ o me s\ ?& : . =

e 7.
ét;z [ Downstream Quick Trace
e §8/5/2015 to 8/6/2015
% emm» 8/6/2015 to 8/7/2015
7w 8/7/2015t08/8/2015
& e 8/8/2015 to 8/9/2015
8/9/2015 to 8/10/2015
e 8/10/2015 to 8/11/2015

ki% The National Map

S e 51172015 to 8/12/2015
- 8/12/2015 to 8/13/2015

Powell

"7’;\\;, :

ICWater Preliminary Results: William B. Samuels, samuelsw@leidos.com

Your Source for Topographic Information
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Water Quality Portal — Gold King Mine Spill

» USGS was asked to provide all
historical water-quality data
from NWIS downstream of spill

= Took a team of database and
GIS experts about two weeks to
compile

= Now with NHDPIlus network
query built into the Water
Quality Portal, a similar request
could be fulfilled in about two
minutes

g USGS 5:% l'ulrle National Map
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https://cida.usgs.gov/nldi/hucl12pp/140801040102/nav
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https://cida.usgs.gov/nldi/huc12pp/140801040102/navigate/DD/wqp?distance=500

National Water Model

Current River Forecast Points (~3,600)

= |Improves spatial detail of
water prediction by over
700 times

® Fills in underserved areas

= Adds coastal areas

a= USGS hi% The National Map
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National Water Model

Streamflow (cfs)
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National Water Model simulation:

Fernando Salas, NOAA-NWS




Next Generation — 3D National Terrain Model

m Derive hydrography from lidar to increase density of
mapped features from 26 million to 200-300 million:
enables flood forecasting and flood risk modeling in 3D,
at the neighborhood level

m Develop the National Hydrography Infrastructure to
underpin interagency hydrologic observing systems and
enable models that account for all the water in the water
cycle — from the atmosphere to the oceans

m [ntegrate inland bathymetry to extend the elevation e
surface under water bodies and replace estimated flow mandmade hydro
volume with volume calculated from a mapped surface Topobathy Lidar

m Provide connection points to groundwater and manmade Multibeam Sonar bathymetry
hydrographic features to allow better accounting of the
hydrologic cycle

Groundwater information

m Create a 3D topographic surface to support the 3D
Nation concept of continuous elevation information from
the peaks of our mountains to the depths of our oceans

g USGS 5:% l'ulrle National Map
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Inland Bathymetry Workshop
September 17-18, 2019

m Hosted by NOAA Office of Water Prediction and USGS
National Geospatial Program

m National Water Center, Tuscaloosa, AL

m Goals of the workshop

m Convene Federal scientists who are working with or interested
in inland bathymetry to share perspectives and plans

m Gather input to inform development plans of NGP for the next
1-3 years to advance the strategic vision of operationalizing
inland bathymetry in the future

m Begin to create a community of inland bathymetry users to
continue the collaboration beyond the workshop

m Please contact Vicki Lukas (vlukas@usgs.gov) if you
would like to be added to the distribution list

% USGS #ii e National Map
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INLAND

BATHYMETRY
WORKSHOP

NATIONAL WATER CENTER,
TUSCALOOSA, AL

SEPTEMBER
17-18

NEXT GEN
USGS
NOAA
ELEVATION &
HYDROGRAPHY
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™ 3D Elevation Program (3DEP)

m Apply lidar technology to map bare earth and 3D data of natural and
constructed features to enable more accurate understanding, modeling,
and prediction

m Goal to complete acquisition of national lidar coverage with IfSAR in
Alaska in 8 years

m Address the mission-critical requirements of 34 Federal agencies, 50
states, and other organizations documented in the National Enhanced
Elevation Assessment

m ROI 5:1, conservative benefits of $690
million/year with potential to generate
$13 billion/year

m Leverage the capability and capacity of
private industry mapping firms

m Achieve a 25% cost efficiency gain by N
collecting data in larger projects o Ciigea All Points

m Completely refresh national elevation
data holdings with new products and
services

science for a changing world Your Source for Topographic Information
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3D Elevation Program

Current status EIAES

sclence for 3 changing world

a5 of 06/20/2019 3D Elevation Program: FY19 Partnerships To Date
For more on the 3D Elevation Program (Jllne 2019)
(3DEP) visit
hitp://www.usgs.gov/3DEP

Visit the US Interagency.
Elevation Inventory (USIEI} at:
http://coast.noaa.qov/inventory/,

Atlantic

s 2 Ocean
Pacifi
gt Map shows
geographic extent of
Federated 3 ‘s existing and on-going
States of ' 4 ¥ data acquisition projects
Micronesia that meet current 3DEP
o Specifications. FY19
/45 Projects are the result of
/ partnership projects
Palau H awarded through the
S - ] FY19 3D Elevation Program
(3DEP) Broad Agency

Announcement (BAA) and through
on-going Federal coordination via

the 3DEP Working Group.
ot 3DEP Specifications:
° o * Quality level 2 or better lidar
Northern Mariana | Olosega ’ data (IfSAR in AK}
Islands Tutuita = Q * Publicly available
Lo - ‘as defined in USGS Lidar Base
Tinian Explanatlon Specification v1.2
- P Planned FY19 3DEP Lidar Partnerships (subject to X
- change) o 3067 Y19 B Ageacy Armourcines)
Rota Ul Available or In Progress Data that Meet 3DEP PIE o Aol 2013
& Specification
S ; Puerto Rico and U.S. Virgin Islands
Guam FY19 Lidar Partnerships
1 FY191fSAR Partnerships (AK) . o
A '; - -
e = I 6545 (Alaska)

U.S. Department of the Interior
U.S. Geological Survey
National Geospatial Program

g.
£

2]

|
g
i

+
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* 3DEP Data Acquisition
3DEP is built on partnerships

: 305 vation anﬂ'"-m rships To Date

Federal | Federal Interagency
Partners = Agreements (IA)

3DEP Working

Group Broad Agency
Announcement (BAA)

= Fair and equitable process
for non-Feds to partner with

= e

— Federal Agencies Together determine
p S ® = Publicly announced Cy | f
o >' Competitive, clear criteria acquisition plan for
\ = Can include Federal the year
! Agencies
PARTNERS B}

Partners can propose to use
USGS contract (GPSC) or

their own contract

% USGS 1% The Natlonal Map
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3DEP Broad Agency Announcement

m Provides visibility and opportunity to the
broadest stakeholder community possible
through FedBizOpps.gov and grants.gov

m Federal, state and local governments, tribes,
academic institutions, and private sector are
eligible

m Partners may propose to use the USGS
Geospatial Product and Services Contracts
(GPSC) or their own contracting vehicles

m National Map Liaisons can assist partners
with the process and coordinating
partnerships

m 2020 BAA will open soon for new FY.
Webinar August 7 (register); BAA open late
August

https://nationalmap.gov/3DEP/index.html

% USGS 1% The Natlonal Map
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https://nationalmap.gov/3DEP/index.html

| | Drew Decker

I ; ddecker@usgs.gov

; & : f National Map Liaison
e . %
N, ’ " Sue Buto..
L sbuto@usgs.gov!

Watershed Boundary Dataset Lej

e

" Becci Anderson

rdanders ofeYls

o

I l&

Blsmark ND 3D Elevatlon Program (3DEP)

% USGS 557 V The National Map
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