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USGS New NHD Standardization Program

The 3D Nation Concept

Building a modern elevation foundation
from the peaks of our mountains to the
depths of our waters. For a stronger, more
resilient communities and U.S. economy

3D Elevation Program (3DEP)

“the goal of 3DEP is to complete acquisition of
| = nationwide lidar (IfSAR in AK) by 2023 to
Improved e provide the first-ever national baseline of
Bathymetry consistent high-resolution elevation data.”

Image from MAPPS January 2020 Conference presentation by:

Miki Schmidt, NOAA
Vicki Lukas, USGS
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! A Vision for the Future Generations
6 STRATEGIES of USGS Hydrography and Elevation

COMPLETE NATIONWIDE BASELINEDATA
1 « Unifies observations and meadsurements onio

USGS is moving toward the
notion of WBD/NHD workflow
follow immediately after lidar

INTEGRATE MAN-MADE
SYSTEMS AND GROUNDWATER
Integrate connection points to man-made

Redlizes the benefits and ROI of
i hydrologlc systems and groundwater to

nationwide lidar

one multiscale hydrography framework
3DEP &
3D NHD

INTEGRATE

\ HYD ROGRAPHY

ESTABLISH THE NATIONAL AND ELEVATION

HYDROGRAPHY Derive hydrography
INFRASTRUC TURE A\ with Z-values from

lidar to move from the
neighborhood to the
street-level In
gccuracy of features

Implement the NHI as the
authoritative, universal/ source
for.sharing and discovering
water information,

Supports the National
Water Model, National
Water Census,
drought, water

Supports the 3D Nation
vision of elevation data
from the depths of the
oceans to the peaks of
the mountains

Enables 3D topographic
maps and links with 3D
geologic models to
visualize datain new

availability and use

Aok

and unimagined ways
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1

!NTEGRATE
INLAND
BATHYMETRY

Terrain
Model

s Extend elevation surface

under water bodies

» Replace estimated flow

volume with volume
calculated from the
mapped surface

Redlizes the
benefits and ROI
of the 3D Nation

Study
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Image from MAPPS January 2020 Conference presentation by:

Miki Schmidt, NOAA
Vicki Lukas, USGS

allow better accounting of the

. hydrologic cycle

4D
National

Terrain

REPEAT
COVERAGE 6
Encible monitoring
and change
detection

Analytical
capabilities increase
exponentially with
the availability of
multiple data
vintages

collection as part of 3DEP &
3D Nation.

USGS 3DEP will likely include
some seed funding for NHD
development and products in
the next BAA cycle (summer
2020).

There will still be a desire by
USGS for agencies to bring in
local matching funds —

State Funding??




Hydrography: and LIDAR

TECHNICAL APPROACH ES



What is Elevation Derived Hydrology?

Making sure the elevation and the hydroelegy match
= [.€. rivers do not go up the side of the mountain.

Bringing NHD  attributes to a higher resolution dataset
EDH can be at ai 1:24,000 scale or a local scale
EDH can be derived from lidar or IfSAR (specific to AK)

Allews' datal te' be derived using mechanistic
computational methods

All data still needs to be reviewed and quality controlled




USGS s EDH Pilot Projects
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LiDAR — DEM — Hydro-enforced
D)=

Examine the resulting

stream definition for areas Crefate Hydro- ] Enlfl?rce : Re-run
T En orcement reaklines in Archydro
Breaklines Model Routine

artificially impeded
Y

1) Fill Sinks

2) Calculate Flow
Direction Grid

3) Calculate Flow
Accumulation Grid

4) Define Stream
Definition Threshold

Flows direction Flowr accumulation

Direction coding

Determining the accumulation of fow




Map whether
there Is a river
channel

Geomorphons
can be run at
multiple scales

= Large landferms
= River valley:

= [ributaries

= Erosion channels

Geomorphons

Multiple different “geomorphon” show the
presence of a valley. Notice how similar the
“geomorphon” or patterns are for points A
through D.

Source: Jasiewicza and Stepinski, 2012



When is a Stream a Stream?

Select out all true flowlines
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Current NHD Flowlines
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EDH Flowline Workflow

Initial’'spatial join of By e ThampeonHiend
current NHD

attribution | T e
Initial NHDARformation it g B @

‘J’i}ﬂ e i ?é} 4

IS consolidated as
necessary. to match
FCodes

Detail is preserved in
the attribute table for
additional' FCode
attribution




Dry Creek 1:24,000

stream
stream perennial

Dry Creek 1:24k pniioerll

~——— pipeline
dam/weir

—— canal/ditch - canal/ditch
. Lake/Pond/Reservoir

5 Miles




Dry Creek Local Scale

Local Scale

5 Miles

stream
stream perennial
stream intermittent
artificial path/centerline
~———— pipeline
dam/weir
— canal/ditch - canal/ditch
[ Lake/Pond/Reservoir
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Dry Creek and Thompson River AOI

D LiDAR-Derived Waterbodies (>2 acres per USGS spec)
- Current NHD Waterbodies

135 waterbody polygons less than 2 acres
in size in the current NHD that are not represented
in the LiDAR breaklines

5 10 Miles
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= \\/aterbody Delineation and Artificial Paths

Centerline generation
Autemated process
RivVers and' lakes

Extracts elevation from lidar to
enforce direction

Ensures no peaks or'sinks in flow
Integrated with outside’line work

Consistent and
reproducible




Attribution of flo

* |nitial spatial join of current § FELg A
NHD attribution. ' ' '

* Visual inspection to ensure
previous attribution (local
knowledge) of perennial or
intermittent is maintained.

* New Stream lines are given
generic “Stream” attribution.
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Legend

Updated NHD Lines

| Text
| —— Artifical Path

Connector
= Pipeline: Pipeline Type = General Case; Relationship to Surface = Underground
Stream/River
e Stream/River: Hydrographic Category = Intermittent
e Stream/River: Hydrographic C ate gony = Perennial
Existing NHD Lines
FCode
= Artificial Path
Connecior
[ ] Stream/River: Hydrographic Category = Intermittent

Stream/River: Hydrographic Category = Perennial




Bringing it All Together
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5 Miles ; . 0.2 Miles
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“| Surface Flow Network

| Subsurface Flow Network
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Hydrography: and LIDAR
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Creates the streamlines from the lidar, connects
surface streams with visible channelization together

On
Wil
Wil

(x,y smoothing) for visible channels
[DOESs not Include any: attribution
Creation of culvert location database Is possible

Level 1: Streamlines and Water
Bodies

V. underground features represented are culverts
Include delineating waterbodies

nave topoeloegically’ correct network smoothing




Level 2: Network and Features

Creates network connectivity elements that are not

characterized by visible surface flow: features. Adds
below ground pipes where dataravailable (not storm
SEWEr: systems)

Will'include centerlines/artificial paths through
waterbody polygons

Integrates attribution from current NHD

Assigni elevation values and enforce topologically
consistent downstream flow: (z smoothing) for full
network connectivity.

Attribution of features based on available data with
type off streamline or water body: (Feature Types
and Feature Codes)

Creation of watershed boundaries

FCodes
Artificial Path




Capture additional fieatures such as dikes,
WEIFS, dams and other connectors (exclusive
off CSOI pipelines)

GeoConflate (Assign Geodraphic names and
Reachcodes) to features

Runs through NHD QC teols and poest data to
USGS for incorporation into: NHD

Iterative work with State steward! to)get data
approved by USGS for NHD approval

Load data into NHD

Attribution ofi watershed boundaries and

Integration into the Watershed Database
(WBD)

Level 4: Integration of storm sewers

NHDFlowline
FType

ArtificialPath |

CanalDitch
— Coastling

Connector
m— Pipeling

— StreamBRiver

Urderground & .
Conduit
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