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Coastal National Elevation Database (CoNED) Applications
Project — 3DEP in the Coastal Zone (and More...)

» AUSGS (CMGP, NGP) —
NOAA (NGDC, NGS, OCS) —
USACE (JALBTCX)
collaboration.

Geographic scope extends
inland from the Fall Line
offshore to the edge of the
Continental Shelf.

The CoNED Applications
Project is:

Based at EROS.

Working with USGS NGP to
build 3DEP in the ‘landside”
coastal zone.

Working with USACE and the
NOAA to assimilate littoral
zone and continental shelf
bathymetry.

Constructing seamless

3DEP in the Coastal Zone 1/ 1y

e | jttoral Zone

Continental Shelf Yikein % topobathymetric elevation

i : models for a sequence of US
regions.
Conducting “algorithm
research”.




Focus Regions for the CoNED Applications Project -
FY15 Deliverables:

An Elevation Data Foundation for Understanding
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Lidar Topography Data is Now Available for
the Alaskan North Slope Coastline
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Enabling Science and Decision-Making:
USGS Coastal Storm Modeling System (CoSMoS)

San Francisco Bay Region — 2m
Topobathy Model (2012)




The Northern Gulf of Mexico (NGOM) Topobathymetric
Elevation Model is Now Available:
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Reference data sets for the topography validation:

Explanation Validation Results:
NGS GPSonBM Geoid12a control

@ Excluced 35) RMSE, of 0.259 m (~ 0.85 ft) for the non-wetland topography
(® included (183) RMSE, of 0.326 m (~ 1.1 ft) for the wetland topography

CRMS Monitoring Station Mean Marsh Surface Elevation (MMSE) control

A CRMS MMSE excluded control stations representing floatant (floating) marsh or water (46)

&. CRMS MMSE control stations (3,432)

Northern Gulf of Mexico Topobathy DEM Scale 1:2,494,512

Value I_l_l_l_l
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Construction of the NGOM Region TBDEM Responds to the Needs of
System Level Models that was Described in the LA CPRA 2012 State
Master Plan

Comparison of Historical Land Change and Predicted Land Change Over the Next 50 Years
Moderate and Less Optimistic Scenarios

Modified from CPRA (2012)
http://www.lacpra.org/assets/docs/2012%20Master%20Plan/Fi

Loss Estimated Accommodation Space” . .
1932 t0 2010 Historical Loss 4,877 k(1,883 m#) 293x10°m’ nal%20Plan/appendices/Appendix%20D-

Moderate Scenario 1,994 km? (770 mi?) 120 10°m*
Less Optimistic Scenario 4,532 km? (1,750 m#?) 272x10°m*

Decision%20Support%20Tools-ModelsFINAL_wTpg.pdf
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© 201010 2060 projected an Sediment Dominant VVegetatior ke 2 i DOmIna.nt ™
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*Based on Morton et al. (2010)
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Figure 1. Systems Level Predictive Models Used to Inform the 2012 Coastal Master Plan
New linkages are indicated in yellow.
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Northern Gulf of Mexico (NGOM) Topobathymetric Model

" Available in USGS Earth Explorer (EE) -- http://earthexplorer.usgs.gov/
" TBDEM Products Page -- https://lta.cr.usgs.gov/coned _tbdem

C' | B https://lta.cr.usgs.gov/co

UsSGS Home
Contact USGS
science for a changing world 2 N - 3 - - A Search USGS

ng Term Archive
HOME ABOUT PRODUCTS GET DATA USER SERVICES

o Home
" ot Coastal National Elevation Database (CoNED) Project - Topobathymetric Digital Elevation Model (TBDEM)
» GetData

Narthern GuIf of Mexico (NGOM) Topobathymetric Digital Elevation Model (2014)

Physical processes in the coastal environments are controlled by the geamarphalogy of hoth "over-the-land” topography and "undenwater” bathymetry; therefore, many applications of geaspatial data in coastal enviranments
require detailed knowledge of near-shaore topography and bathymetry (topobathymetry). The Coastal National Elevation Database (CoNED) Project is a collaboration between the U.S. Geological Survey (USGS) Coastal and
Maring Geology Program (CMGP), the National Geospatial Program (NGP), and the National Oceanic and Atmospheric Administration (NOAA) National Geophysical Data Center (NGDC). This coastal elevation database
integrates disparate light detection and ranging (lidar) and bathymetric data sources into common databases aligned hoth vertically and horizontally to common reference systems. CaNED Project - topohathymetric digital
elevation models (TBDEMS) provide a reguired seamless elevation product for science application studies such as shoreline delineation, coastal inundation mapping, sediment-transport, sea-level rise, storm surge models,
tsunami impact assessment, and analysis of the impact of various climate change scenarios on coastal regions

CoNED Praject elevation model development Is focused in Select regions along the U.S. coast, such as in the Northern Guif of Mexico (NGOM), the Hurricane Sandy region, San Francisco Bay, the Pacific Morthwest, and the
Marth Slope of Alaska. The models vary in spatial resolution from 1 to 3 meters. The temporal range of the input bathymetry and topography data varies for most CoMNED Project TBDEMS from the mid- to late-1800s to the
present. The raster topobathymetric elevation product, the Federal Geographic Data Committee (FGDC) metadata, and a spatial referenced ESRI shapefile are contained in the downloadable bundle.

CoNED Topobathymetric Digital Elevation Model Data Products

This collection of Nigh-resolution coastal elevation data is available in a user-friendly Georeferenced Tagged Image File Format (GeoTIFF). The elevation model has foating point numeric values. Areas where data s
incomplete due to lack of full image coverage or No Data are represented with the numeric value of -3.40262346639e+038.

CoNED topobathymetric elevation data are intended for scientific use within a Geographic Infarmation System (GIS) or other special application software

Product Specifications

Projection Geographic or UTh™

Horizontal Datum MNADS3 (North American Datum of 1983)

Wertical Datum NAYDEE (Morth American Wertical Datum of 1988)
Wertical Units Meters

Spatial Resolution 3 meter, 2 meter, or 1 meter”

“Projection and resolution will vary by region

) Product Infg Get Data = Policies




Sandy Region: Completion of the New Jersey - Delaware
Subregion Topobathymetric Elevation Model:

Legend

B NoAA, 2014
USGS, 2012
NOAA, 2011

B uscs, 2011

B usace, 2010

USGS, 2009
USGS, 2008
USGS, 2007
NOAA, 2007

B uses, 2006
NASA, 2005

Il uscs, 2001
Il nNora, 199

1:2,000,000

Anticipated July 15 Completion and September 1 Earth Explorer Release




Assessing Individual Lidar Collections Used to
Create the NJ-DE Topobathymetric Elevation Model:

New Jersey / Delaware Topobathy Model
Coastal Lidar Sources versus GPS Control Points (NJ Coast)
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Validation of the Topobathymetric Elevation Model
for the NJ-DE Sandy Subregion (Staten Island):

Staten Island, New York - 2013 Lidar
Error versus Point Elevation (GPS Control Points)

Min. Diff -2.830 Meters

Max. Diff 0.924 Meters

Mean Diff -0.063 Meters
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Focus Regions for the USGS CoNED Appllcatlons Project in FY16 and FY17

Pacific Northwest

New England

New Jersey/Delaware
San Francisco Bayl

California Chesapeake Bay

North Carolina

Status

I 2017 startup

FY2016 Startup
- Available for Distribution
Completed

In Progress
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US West Coast
Elevation
Mapping Is
Needed to
Assess Seismic
Hazards:

Scarp found with lidar

\ Scarp found other means

Geomorphic evidence
A of shoreline uplift

Victoria

Holocene Tectonism PI: Ralph Haugerud, USGS



US West Coast Elevation Mapping is Needed to Assess
Sea CIiff Erosion and Landslide Hazards:

Oso, WA Landslide March 22, 2014

High-resolution lidar reveals
historic and potential slides
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science for a changing world| Source: D. Eld”dge



'US West Coast o
Elevation Mapping |s!’
Needed to Predict 4
Tsunaml Inundatlon'”;.f
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“Fragmented” Accurate Topobathymetric Mapping is Needed to Enable
Planning to Increase the Resilience of U.S. Pacific Islands to Sea Level Rise:

 Many U.S. Pacific islands are atolls
fringed with coral reefs and have
maximum elevations of 3-5 m, with
mean elevations of 1-2 m.

-
e —

o Sea level in the western Pacific
Ocean has been increasing at a
rate 2-3 times the global average,
resulting in almost +0.3 m of net
rise since 1990.

e The 2012 US National Climate
Assessment provided global sea

level rise scenarios that ranged
from 0.2 to 2.0 m by 2100.




Sea level in the western Pacific Ocean has been increasing at
a rate 2-3 times the global average, resulting in almost +0.3 m

of net rise since 1990:
MERRIFIELD ET AL.: WESTERN PACIFIC SEA LEVEL
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Figure 2. Five-year average sea level time series from tide
gauge stations in the western tropical Pacific. The average of
. U < all stations (red curve) is referred to as western Pacific sea

level (WPSL).
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Pacific Atolls are Endangered and Poorly Mapped

Island
T S

z%’}//
Xa?\g:/Patch reef Zb}i) — “**\_
Lagoon ) Hengow 1) Very low and poorly known
. e, O topography.
- 2) Very steep and poorly mapped
cecher 7' s & bathymetry.

3) Available freshwater is limited
to a shallow lens.

4) A mix of unconsolidated and
consolidated carbonate
sediments.

| 5) Changing coral reef status and

{  biogeomorphology.

HOLOCENE DEPOSITS
Fine

| PLEISTOCENE DEPOSITS

)
REEF-FLAT PLATE

There are over 2000 islands in the Pacific that are extremely vulnerable to sea-
level rise, tsunamis, storm surge, coastal flooding, and climate change that could
Impact the sustainability of their infrastructure, groundwater, and ecosystems.
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Algorithm Research and Dedicated
Workshops Associated with
FY16+ Focus Regions



Techniques for the Use of Lidar in Mapping and Monitoring
Sea Cliffs Have Been Developed By USGS

Applications:

 Efficient, accurate mapping of cliff
top/toe from airborne lidar.

 ldentifying erosion hotspots to reduce
risk to lives/property.

« Understanding how storms (large
waves, precipitation) affect cliff failure.

Ground-based lidar survey of cliffs near Santa Cruz,
CA: new technology provides unprecedented detalil
on beaches llij faces

Del Mar Test Site
= Automated Toe 2006
== Automated Top 2006
Digitized Cliff Base 06
Digitized Cliff Top 06
——— National Assessment
Ciiff Top 1998
+/- \m Accuracy Interval

Bare Earth DEM (m)
25.00m

o
Digitized Toe
=-0.05m 2006 Data

Automated Top

2006 Data

Automated Toe
2006 Data

Nat. Assessment
Data 1998




Workshop on Needs for Topobathymetric Elevation
Models and Applications in the US Pacific
Northwest Coastal Zone

To Be Convened in February 2016 in Olympia (Lacey), WA

Objective;’ Bring.-users of topobathymetric elevation data together to establish requirements for
high-resolution topobathymetric data for Puget Sound and the coastal zones of Oregon and
Washington. Workshop participants will:

1) Examine the current state of existing topographic and bathymetric data and potentially initiate the development of a
3DEP.BAA propasal for future lidar data acquisition in the PNW coastal zone.

2) Review.recent improvements in topobathymetric methods, techniques, and frameworks for the consistent creation of
integrated elevation data for scienceapplications:

3) Exchange information on science applications in the Pacific Northwest that require integrated topobathymetric
elevation.data.

Please contact Jeff Danielson (daniels@usgs.gov) of EROS for additional information.



Exploration of Innovative and Practical Methods to Acquire High — Accuracy Elevation
Geodata Across US Affiliated Pacific Islands for Increased Coastal Resilience

Tuesday, September 15" — Wednesday, September 16", 2015
USGS Pacific Regional Office, Sacramento, California

Objective: The primary objective of this workshop is to define practical methods for the acquisition of accurate high-
resolution topographic and bathymetric data on and around low-lying US Affiliated Pacific Islands (USAPI). Topics to be
covered will include:

* Needs within the USAPI for accurate high-resolution elevation data.

» Exploration of innovative surveying methods.

» Current state of existing US Pacific Island topographic and bathymetric data.

» Options for US Pacific Island topographic and bathymetric data access through a web-based portal.
* Methodologies for diverse topographic and bathymetric data integration.

* Predictive modeling of tidal, tsumani, storm surge and sea-levelrise inundation.



Questions or Comments on USGS
Coastal Elevation Mapping?




