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# Dewberry

Dewberry’s Geospatial and Technology
Services (GTS)

Industry-recognized thought leaders, geographers, certified GIS Professionals,
photogrammetrists, analysts, application developers, consultants



Supporting USGS since 1998...

Elevation Mapping, Imagery Acquisition, QA/QC

USD 160M in geospatial support to USGS
1M Sq km of topographic lidar data produced and 1.3M Sq km of lidar data
quality-checked for USGS; 1.6M Sq km of topographic ifsar data produced for USGS

Dewberry GTS received USGS’s Highest Quality Achievement Award for
“Outstanding achievements in producing LIDAR products of the highest quality in timely
manner.”
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I Dewberry Geospatial - What we Do

« Strategic Consulting

Strategic Planning

» Organizational Strategy and Design

Process Optimization
Staffing and Training

* Enterprise Systems

Systems Integration
Application Development

Mobile Platform Development

» Geospatial Data Services

Database Modeling and Design

Data Collection and Development

Remote Sensing

Asset Inventory and Condition Assessment

Data Analysis and Visualization
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3D Nation Concept
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Elements of the 3D Nation concept. Image courtesy Riegl, Inc.
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US National 3D Elevation
Program success
through industry
partnerships

Management Association for Private Photo’arammetric Surve¥ors
An Association of Photogrammetry, Mapping, and Geospatial Firms ®

oGC

Making location count.

information from imagery
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I Industry Representation through
Professional Organization

MAPPS is the only national association of geospatial, mapping and photogrammetry firms in
the United States with the following objectives:

« Advocate on Capitol Hill for sound geospatial policy and legislation
« Expand the geospatial market and create growth opportunities

* Provide professional recognition for innovation and projects

* Increase private sector use by government entities

« Serve as the voice of the private geospatial firms

« Enhance ability to participate in the free enterprise market

* Promote business interests and contest unfair competition

» Offer engaging business networking, professional knowledge exchange,
and educational programs

] .
7 An Association of Photogrammetry, Mapping, and Geospatial Firms w DeWbeﬂ'V



LAS 1.0 —May, 2003

ASPRS LIDAR Data Exchange Format Standard

May 9, 2003

LAS 1.1 —-March, 2005

LAS
Specification
Version 1.1
March 07, 2005

LAS 1.2 —Sept, 2008

LAS
Specification
Version 1.2

Approved by ASPRS Board 09/02/2008

LAS 1.3 —July, 2009

asprs e

LAS SPECIFICATION
VERSION 1.3 - R10

Approved: JULY 14, 2008
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I American Society for Photogrammetry

and Remote Sensing (ASPRS)
Society for setting standards and specifications

The 3rd edition of the DEM Users Manual includes 15 chapters and three
appendices. References in the eBook version are hyperlinked. Chapter and
appendix titles include:

' Contitry Sor(

1. Introduction to DEMs 10. Airborne Lidar Bathymetry

2. Vertical Datums 11. Sonar

3. Standards, Guidelines & 12. Enabling Technologies

Specifications 13. DEM User Applications
from ASPRS and Dewberrv 4. The National Elevation Dataset 14. DEM yser Requirements &
- (NED) Benefits

5. The 3D Elevation Program (3DEP) 15. Quality Assessment of Elevation

6. Photogrammetry Data

7. ISAR A. Acronyms

8. Airborne Topographic Lidar B. Definitions

9. Lidar Data Processing C. Sample Datasets

This book is your guide to 3D elevation technologies, products and applica-
tions. It will guide you through the inception and implementation of the U.S.
Geological Survey's (USGS) 3D Elevation Program (3DEP) to provide not just
bare earth DEMs, but a full suite of 3D elevation products using Quality Lev-
els (QLs) that are standardized and consistent across the 1U.S. and territories.
The 3DEP is based on the National Enhanced Elevation Assessment (NEEA)
which evaluated 602 different mission-critical requirements for and benefits
from enhanced elevation data of various QLs for 34 Federal agencies, all 50
states (with local and Tribal input), and 13 non-governmental organizations.
The NEEA documented the highest Return on Investment from QL2 lidar
for the conterminous states, Hawaii and U.S. territories, and QL5 IfSAR for
Alaska.

Chapters 3, 5, 8, 9, 13, 14, and 15 are "must-read” chapters for users and
providers of topographic lidar data. Chapter 8 addresses linear mode, single
photon and Geiger mode lidar technologies, and Chapter 10 addresses the
latest in topobathymetric lidar. The remaining chapters are either relevant to
all DEM technologies or address alternative technologies including photo-
grammetry, IfSAR, and sonar.

As demonstrated by the figures selected for the front cover of this manu-
al, readers will recognize the editors’ vision for the future — a 3D Nation that
seamlessly merges topographic and bathymetric data from the tops of the
mountains, beneath rivers and lakes, to the depths of the sea.

David F. Maune, PhD, CP
Amar Nayegandhi, CP, CMS

e Dewberry,: Co-Editors

Front cover figures courtesy of Dewberry
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I Lidar User Applications

Geologic Mapping
Seismic Fault Detection

Other Risk Analyses (Volcanoes
and Landslides)

Soils Mapping and Engineering
Hydrologic & Hydraulic Modeling
Flood Risk Management

Sea Level Rise Mitigation
Sewer & Storm Water Planning
Post-Disaster Debris Estimation
Electric Reliability

Infrastructure Management
3D City Models
Line-of-Sight Analysis
Building Footprints
Renewable Energy Potential
Urban Planning

Forest Management
Change Detection

Aviation Safety

Route Planning

Precision Farming

Every dollar spent on LIDAR has a minimum of $5 in benefits

http://www.dewberry.com/services/geospatial/national-enhanced-elevation-assessment
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http://www.dewberry.com/services/geospatial/national-enhanced-elevation-assessment

B NEEA Report for USGS 3DEP Lidar

Business Use Annual Benefits

Potential

1  Flood Risk Management $295M $502M
Infrastructure and Construction Management $206M $942M
Natural Resources Conservation $159M $335M
Agriculture and Precision Farming $122M  $2,011M
Water Supply and Quality $85M $156M

Wildfire Management, Planning and Response $76M $159M
Geologic Resource Assessment and Hazard Mitigation $52M  $1,067M
Forest Resources Management $44M $62M

3

River and Stream Resource Management $38M $87M
10  Aviation Navigation and Safety $35M $56M

20 Land Navigation and Safety $0.2M  $7,125M
Total for all Business Uses (1 - 27) $1.2B $13B

1
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NOAA/USGS 3D Nation Study
(Ongoing)

Inland, Nearshore, Offshore and Topo, Bathy, Topo/Bathy

Offshore/OCS/EEZ Nearshore/Beaches Inland

\ \ \

Y—

Top of Structures/Vegetation

Coastal Zone Requirements 6

Vegetation
Subcanopy/

Understol
y\ ‘

Sand bar

Intertidal

Zone

Inland bathymetry

Offshore/
Quter
Continental
Shelf

Nearshore Shore Beach Coastal Uplands

Slope

Fall Line

MHW

Technology Neutral Approach

https://coast.noaa.gov/data/docs/geotools/2017/presentations/QhappeII.pdf

e, ' f&@%%
USGS @@ The National Map % Dew:berrv“ Ocean and Loastal 7Vlapping ua

Your Source for Topographic Information



https://coast.noaa.gov/data/docs/geotools/2017/presentations/Chappell.pdf

I Successful Statewide mapping
initiatives — Alaska Airborne IFSAR

« Client: U.S. Geological Survey

« Employed interferometric synthetic aperture radar (IFSAR), a digital mapping
technology ideal for Alaska, because it operates day and night and maps through
clouds, ice, glaciers, and snow

* 660,000 sg miles; 1,689,000 sq km

|  Alaska IfSAR

I Acquired as of 2018
To be acqui

I To be acquired in 2019
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Federal, State and Industry
Partnerships — Florida Lidar Project

Ad hoc projects USGS,
water management districts,
counties, etc.

22,000

mapped since 2015

Florida Statewide Lidar
Assessment

Define specs, costs, and
benefits for future projects

Hurricane Irma

* New mapping demands

* Federal/state legislative
priority

* USGS / state awards
contract to Dewberry

# Dewberry



Other National Lidar Initiatives -
Shoreline Mapping

National Oceanic and Atmospheric Administration (NOAA)

National Geodetic Survey

Define the National Shoreline

Acquire Nearshore Elevation Data

Support of other applications:
*  NOAA nautical charts

* Used in defining the United States’
territorial limits

» Coastal resource management

» Storm surge and coastal flooding
modeling

* Coastal geomorphology studies
* GIS analysis

« Coastal Intelligence, Resiliency and
Place-Based Conservation Applications

* Integrated Ocean and Coastal Mapping :

I Map Once-Use Many Times !

AL, AK, CA, CT, FL, GA, MD, MS,

Importance of Shoreline

NAT/5
%
g

Supvel

NJ, NY, NC, OR, RI, SC, WA Territorial Seas =!
Privately Owned »le State Owned __ Contignous Zone k|
Uplands Tidelands B Lt}
Inland Waters
< > iz Exdlusive Economic Zone
- State Submerged Lands [~ &
e L 198 Federal Submerged Lands
*MHHW or 3nmit* [ o High Seas
Highest High 71 12 n mi. [€
Water > 24nmi. |

Privately | State
Ovmed Owned

HI, LA, TX

Privately
Owned ! Owned
DE, MA, ME, NH, PA, VA

*Tidal Datums: MHHW=Mean Higher High Water, MHW=
Mean High Water, MILL W= Mean Lower Low Water

https://shoreline.noaa.gov/

**3 marine leagues (9 n mi.) for Texas
and Florida in the Gulf of Mexico

o»"
51135
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Big Data Processing, Analytics,
I and Applications
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Benefits of Lidar - Bare Earth under dense
vegetation

USRS
4

TP

S o
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. Water resources applications
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Culverts Cut Through Roads

Stream Waterbody

Hydro-flattened stream & Hydro-enforced to include
lake w/bridge/overpass cut; addition of culverts; a
a cartographic product. hydrologic modeling product.

18] @ Dewberry: |



. Flood RISk Management
Old Flood Study

« Showed many houses outside
Special Flood Hazard Area
(SFHA) for 100-year flood that
were mostly uninsured yet
vulnerable to flooding

New Flood Study with LIDAR

* Shows houses in SFHA that
require flood insurance

 Need to know true flood risk

19| @ Dewberry: |



NOAA Sea Level Rise (SLR) Viewer

Sea Level Rise and Coastal Flooding Impacts

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

Vulnerability Flood Frequency ) p

Sea Level Rise .

b—p—pep—N——+ 4 fISLR o + s - A8
a ; uvmeﬁg
Legend : .

D Low-lying Areas
Visualization Location

Overview

lly “unconnected”
are determi lely
s hydraulics. A
) is reguired
to determine the plibility to flooding.

Understanding the Map

Additional Information
Use the slider to view a simulation of sea level rise

.{ A PRl at this location.

P W il

The Sea Level Rise button allows users to see the impact of 4 foot SLR
above MHHW in Galveston, TX. Local impacts of multiple SLR scenarios
at local landmarks can be seen in simulation photos.

20 | https://coast.noaa.gov/digitalcoast/tools/slr.html i Dewberry
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@ Dewberry Fast and Furious - Geospatial Damage Assessments Cover Agenda Damage Assessments Event AOI's Astory Map <% |

Response to Natural Disasters
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I Infrastructure Management

LIDAR Is used for
management of:

« Water and sewer treatment
plants

* Overhead utility lines
 Roads and railroads

« Parks and trees

« Wildlife habitats

« Buildings of all types
 Emergency evacuations

22| # Dewberry



3D City Models
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Renewable Energy, Solar Potential

lacounts County Directory of Information & Services | Public Alerts | Public Information | County Contact Information
ULUUIY!

-

|' Switch Language: Espafiol

Enter street address:
[500 W Temple St, Los Angeles

Locate Agdress

. Excellent ( 4.9 kWh/Day )

[} Good(4.0to 4.9 kWhiDay )

[l Poor (3310 4.0 kWh/Day )

[l NotAavisable (<3.3 kWhiDay)
(About the Rating)

o P
31705’ Il ‘81
&1 o 5

o

s

Property Summary
Total Roof Area: 2.268 SqFt
Electric Utility: Los Angeles Depariment of Water & Power

Area Suitable for Solar: Solar Water Heating Potential | v b -

825 SqFt 2,475 Thems/Yesr | I . : | ™ 3-D County Buildings
Solar PV Potential Gas Savings: b 3 4 ’
Upto 11.4kW $1,968 /Year W0 ) 2 N | : ; @ lultipie
Electric Savings: Carbon Savings: Y

Up 1o $1.868 /Yesr 33,279 Ibs CO2/Year

e
16,988 KWh/Year

Create a PDF Report for ths Parcel

Carbon Savings:
1,220 Ibs/Year Create Report

Y -

BEST OF ) Ay
CALIFORNIA o ! . upgrade

Toa lacounty gov Home | Site FAQ | SiteMap | Langusge | Privacy Polic coemsibility | Disc
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Forest and Wildfire Management
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to support numerous applications that benefit the government and private sector
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I Data Management

» Data Strategy and Architecture

» Data Integration

» Organizational Alignment
» Security and Privacy

« Governance

* Master Data Policy

« Data Quality

« Solution Management

* Metadata Management

* Analytics

D
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« Dashboards, Scorecards and Reporting
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l Advances in Lidar Technology

Market trends in airborne LIDAR

Decision-making that
affects larger and larger areas
requires more detailed and more consistent data
demands frequent updates at manageable cost

Result: extreme pressure on
cost per data point

MORE DETAIL
Solutions
Increase the number of points collected each
second
Increase the number of types of data per flight Vg MORE AREA
XY7 FREQUENTLY

Intensity or Reflectivity
Spectral properties (RGB/NIR)
Increase efficiency in data processing

u HEXAGON

Slide courtesy Hexagon Geospatial @ Dewberrv I



I Advances in Lidar Technology

e Linear and Photo-sensitive Lidar Sensors
* Acquire data at higher altitudes and speed
e Collect denser data

 Collect topography and bathymetry data
simultaneously

Leica SPL100 (single-photon) :
Leica Terrain Mapper Riegl VQ-1560i

29| # Dewberry



I Photon-sensitive Lidar

» Single-Photon Avalanche Diode
(SPAD) detectors are far more
sensitive than Avalanche Photo
Diode (APD) detectors used in
linear-mode LIDAR systems

Less laser output required for
detection of a target

Output from a single laser pulse
can be split to illuminate multiple
locations on the ground, each
illuminating an individual detector
element

Photon-sensitive sensors can deliver
10x the effective pulse rate of linear-

mode systems, with ¥4 the laser output!

20 (‘ 4 HEXAGON # Dewberry



l Future Trends in Geospatial Industry

1E/201E Geospatial Analytics Market Size, Share, Repori, Analysls, Trends - Reuters

According to Stratistics MRC, the Global Geospatial Ahl\}fCMarket is expected to grow from $38.65 billion in
2017 to reach $174.65 billion by 2027 with a CAGR of 18.2%. Need for reducing operational and logistic costs by

organizations, technology advancement in artificial intelligence (Al) and commoditization of geospatial information

are some of the key factors driving the market growth. However, high cost for implementation and official issues &
policies are restraining the market.

Singapore’s Sirius Venture
invests US#3 million in

2

Climate change adaptation is a response to global warming and climate change, that seeks to diminish the

susceptibility of social and biological systems to comparatively sudden change and thus offset the effects of global

warming. This growth can be attributed to the increasing awareness about climate change among organizations
such as environment related organizations.

street address, postal code, or forest stand identyfier a5 they are applied to geozraphic modsls. Fadi
Genspatial analysts filter out related from unrelated data and apply it to conceptualize and imagine =
the order hidden within the apparent disorder of geoeraphically sorted data. PO

Climate change adaptation i a response to Flobal wanming and dimate change, that seeks to dimnich Startup
the susceptibility of social and biclogical systems to comparatively sudden change and thus offset the

efferts of gFlobal warming_ This growth can be attributed to the increasing awareness about climate

champe among, irations such as env related orpanirations.

Asia-Pacific is expected to grow at the highest CAGR during the forecast period. The growth is due to rising

acceptance and usage of geospatial analytics in high expansion industrial sectors. Infrastructure and smart city

developments are also chief factors which are driving the market growth in this region.

Make an inguiTy at- hitp: f fwww strategymoe. com, Teport/ geaspatial-analytics-market

jes Coverad:
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