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About the cover: Colorado’s Rocky Mountain National Park presents a very different landscape in
summertime than in wintertime. Snow retreats and gives way to blooms of wildflowers, even at high
elevations. Roads and trails become accessible, allowing visitors easier access to the rugged mountain
trails and vistas. The diversity of the park’s landscape is visible in this image, acquired on September 20,
2014, with the Operational Land Imager (OLI) on the Landsat 8 satellite. Except for a few patches,
seasonal snow is mostly gone. Even the “Never Summer Mountains”—a range along the park’s northwest
border known to receive snow any time of year—appears to be temporarily snow-free.
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Welcome and thank you for attending the 35th annual GIS in the
Rockies Conference! The 2022 GISITR Board of Directors and
Planning Committee are excited to be celebrating 35 amazing years of
geospatial sciences with you, and we have another great conference
planned for you this year!
We have an outstanding keynote speaker this year. Join us for Rani
Kumar (CDPHE) keynote as she gives an exciting presentation on
how GIS plays a role in her daily work schedule.
We would like to extend a HUGE “Thank You” to all of our sponsors!
Also, visit our exhibitors as they highlight their latest and greatest
products in the geospatial world in the Daniels Great Hall.
We have great presentations scheduled throughout the conference,
and please visit the Poster Session located in the ACA/Triax Room of
The Cable Center.
We would like to thank each of you for attending GIS in the Rockies.
Your attendance makes GIS in the Rockies a continued success every
year!
Sincerely,
Matt Hanks
2022 GIS in the Rockies President & Planning Committee Chair
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GIS in the Rockies is the Rocky Mountain West’s premier geospatial
information and technology conference. The conference offers
opportunities for industry professionals to learn more about
geospatial technology issues and business-centric strategies
supporting every vertical market touched by the geospatial industry.
Historically, attendees have included representatives from local,
state, and federal government, the utilities industry, environmental
services, land surveying professionals, the oil and gas industry,
students, educational practitioners, and retail and business marketing
professionals. Whether you are a seasoned GIS professional or are
new to the industry, GIS in the Rockies Conference will offer industry
insights and opportunities for everyone.
The GIS in the Rockies Planning Committee organizes the
conference. The planning committee generally consists of
volunteer GIS professionals who currently work in the industry;
although, the committee is not limited to GIS professionals. If you are
interested in joining the planning committee or have questions about
the committee, please contact us at info@gisintherockies.org.
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President: Matt Hanks, GISP, GIS Manager, Jefferson County Public
Schools

Vice President: Jake Fritz, GISP, Environmental Scientist, Felsburg Holt &
Ullevig (FHU)

Treasurer: Mike Johnsen, GISP, GIS Manager and Land Specialist,
TransWest Express LLC

Secretary: Nicole Peace, Director, GIS Peace

Director: Elthron Anderson, GISP, Geospatial Technology and
Infrastructure Asset Manager, Southgate Water & Sanitation Districts

Director: Peggy Streicher, PLS, Retired Denver Water Survey Department

Director: Carman Skeehan, Owner, TGA Inc. (Temporal Geo Analytics)

Director: Kyoko Oyama, GIS Analyst, City of Lone Tree
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Planning Committee Chair
Matt Hanks, GISP, GIS Manager, Jefferson County Public Schools
Program Coordinator
Adam Young, GISP, CST, Project Surveyor, Galloway & Company
Sponsor & Exhibitor Coordinators
Jake Fritz, GISP, Environmental Scientist, Felsburg Holt & Ullevig (FHU)
Nicole Peace, Director, GIS Peace
Registration Coordinator
Emma Dirolf, GISP, GIS Developer for Public Safety, City of Thornton
Website Coordinator
Stephen Bankston, Geospatial Data Administrator, CNT
Student/Education Coordinator (Scholarship)
Mack Johnson, GIS Technician, Boulder County
Workshop Coordinator
Peggy Streicher, PLS, Retired Denver Water Survey Department
Social Media
Claire Brewer, Business Solutions Analyst, Information Technology &
Innovation, Adams County, CO
Sign Coordinator
Carman Skeehan, Owner, TGA Inc. (Temporal Geo Analytics)
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Silver Sponsors
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RANI KUMAR, Environmental Justice Research and GIS Analyst, CDPHE
Rani Kumar is the Environmental Justice Research and GIS Analyst for the
Environmental Justice Program at CDPHE. Prior to joining CDPHE, she worked as a
GIS Analyst with the Environmental Integrity Project researching air and water quality
issues. She holds a Master of Environmental Management as well as certificates in
geospatial analysis and community-based environmental management from Duke
University’s Nicholas School of the Environment. Before her graduate studies, she
worked as an elementary school science and Spanish teacher, including serving as an
Environmental Educator in Peace Corps Nicaragua.
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40 Years of Change: Census Block Demographics
Jim Castagneri
Since the 1990 census, data users can explore detailed population information at the census block level.
Each decennial census, a snapshot of our country is taken by the Census Bureau. If we compare decade
to decade, what patterns emerge? How has Colorado changed in 40 years? What growth and patterns
of change can the data reveal?
A New Approach to Contour Generation in US Topo and Staged Products Utilizing ArcGIS Pro
Bethany Walker & Lindsay Decker
Contour line features were added to the U.S. Geological Survey (USGS) digital US Topo 1:24,000 scale
topographic map series in late 2009 and are available for download from The National Map. The
Contours dataset is currently maintained by the National Geospatial Technical Operations Center
(NGTOC), Cartographic Products and Services (CPS) section. Contours are generated using a custom inhouse application called ASCEND and manually edited to ensure continuity between elevation, imagery,
and hydrography datasets, to be optimized for 1:24,000 scale products. In 2023, CPS will migrate from
ArcGIS Desktop to ArcGIS Pro for all production activities. This upcoming migration prompted a redesign
to the contour generation application with the following goal: to utilize ESRI tools and minimize the level
of effort needed to maintain the application in the future. Additionally, the new topoBuilder application
uses a separate contour generation process that was developed by ESRI. Updating both the US Topo and
Staged Product contour generation processes provides an opportunity to unify contour generation
across all applications. This presentation will address the current contour generation processes,
challenges of updating the ASCEND generation application, and future goals for US Topo and Staged
Product contour generation.
Ayres Geospatial Capabilities and Experience - Ingenuity, Integrity, and Intelligence
Craig Gooding & Tyler Kaebisch
Ayres is a national geospatial and engineering firm with a large presence in the Rocky Mountains. With
over 700 completed geospatial projects in the region, Ayres provides governments, utilities, private
companies and professional partners with expert and timely aerial mapping, land survey, and unmanned
aerial system services. The Ayres presentation for the Vendor Showcase will describe a wide variety of
completed geospatial project, including using bathymetry and UAS LIDAR to assess reservoir volumes
during a drought, generating surface data for siting of equipment on new wind farms, detailed hard copy
mapping for ski areas, and mapping debris fields and altered drainages after a fatal flood. Ayres will also
discuss how we work with our clients, and our philosophy of partnering. Ayres offers many other
professional services in the Rocky Mountain region, including water resources engineering,
transportation engineering, municipal engineering and planning, subsurface utility engineering,
environmental and redevelopment services, and landscape architecture. Ayres’ presentation will
include examples of how geospatial services have been combined with some of these other disciplines.
Cartography - The Good, the Bad, and the Ugly
Sarah Kelly
Map making is often approached with little understanding of effective cartographic techniques, which
can lead to a map not meeting its intended purpose, or worse, completely mislead its reader. We will go
over basic cartographic conventions such as using visual variables, applying symbol hierarchy, and using
color effectively. The presentation will be interactive and include examples of both effective and not-soeffective maps.
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Census American Community Survey Data Reliability
Byron Schuldt & Rachel Pierstorff
Every year, the Census Bureau releases survey data from its American Community Survey (ACS)
program. Among these data products are the 5-year estimates, which are used widely by the public to
understand demographics and socioeconomic geography across the nation. However, these estimates
are just that –estimates, and may have varying levels of accuracy. Can the estimates be trusted to
reliably reflect the true distribution of people and subpopulations? How much more reliable are
estimates at the tract level than at the block group level? Does reliability change significantly when
looking at different characteristics such as people with low income vs. older adults? The GIS team at the
Denver Regional Council of Governments (DRCOG) sought to answer these questions as part of a larger
project to identify marginalized communities in the Denver region. The speakers will describe why and
how they examined ACS reliability, explain how the answers to the questions above influenced DRCOG’s
data decisions, and present a story map created to share the lessons learned with peers and the public.
Creating Colorado EnviroScreen
Dan Carver
Colorado EnviroScreen is an interactive environmental justice mapping tool released in July 2022. This
presentation will provide an overview of how to utilize the data presented in Colorado EnviroScreen,
discuss why the transition from ArcGIS Online to R Shiny was made, describe how public feedback was
integrated into the development process, and summarize lessons learned while developing a bilingual
application. Colorado EnviroScreen is an open-source project developed through an interdisciplinary
collaboration of Colorado State University researchers and professional staff at the Colorado
Department of Public Health and Environment. Colorado EnviroScreen enables policymakers to meet
the legislative requirements of Colorado's Environmental Justice Act (HB21-1266), allows the general
public to evaluate their community's various environmental health concerns, and provides a
standardized dataset for discussing environmental justice concerns throughout Colorado.
CSU Geospatial Field Methods Course: Summer Projects Lead to Future Research
Elizabeth Tulanowski, Amanda Kalbow, & Hannah Liebman
This summer, CSU students enrolled in NR453, Geospatial Field Methods, designed and implemented
three field data collection projects with the goal of learning a variety of GIS and mobile data collection
techniques, and setting up a framework for future research in Northern Colorado. In this presentation,
learn about their projects, preliminary findings, and the potential future research that will (hopefully!)
come from them. (1) Post-fire seedling regeneration plots at the CSU Mountain Campus, a project
created by Travis Croft and Wade Tinkham: our class recorded plot locations with sub-foot accuracy, and
conducted Year 1 tree counts. (2) Dispersed campsite inventory: students designed and conducted a
survey to record all dispersed campsites along the Pingree Road corridor as a pilot program to record
and monitor human impact. Just how much trash and human waste IS present at campsites in this area?
(3) Leafy Spurge survey at the CSU Environmental Learning Center: This invasive weed survey will help
inform land managers where to treat for this weed, and how effective treatments are.
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DIY Street-level Imagery and Map Feature Extraction with Mapillary
Edoardo Neerhut
Street-level imagery is a useful resource in many geospatial applications. Examples include traffic sign
inventories, reviewing pedestrian infrastructure, damage assessment, and road quality assessments.
Collecting street-level imagery however can be an expensive and time-consuming process. Often the
imagery is many months old by the time anyone on the team can utilize it. Mapillary is a collaborative
platform for street-level images that makes it easy to collect, view, and share street-level imagery.
DRCOG Makes Imagery, Lidar, Planimetric Data, and Land Cover Data Available
Ashley Summers
DRCOG, on behalf of over 50 local governments and public partners, embarked on an ambitious data
acquisition initiative in 2020 intended to produce imagery, lidar, planimetric data, and land cover data.
That suite of high-resolution data is now available for download on DRCOG's Regional Data Catalog.
During this presentation, you will learn how to navigate the site to find the data you need.
Droning for Water Quality – A Study of UAS Water Quality Applications
Jeremiah Unger
Uncrewed Aerial Systems (UAS), better known as “drones”, have been a hot topic recently, with many
public and private entities clambering for one of their own. Advancing technology and friendlier
regulations have made these aircraft easier to obtain and operate. How do we evolve from the stigma of
“toy” to a functional and applicable “tool” critical to our everyday operations? As professionals in our
industry, drones are powerful, innovative pieces of technology that can increase safety, create
efficiencies, improve decision-making, and expedite project delivery. However, finding this practical
application and understanding how drones fit into our established workflows can be challenging. In
cooperation with the Colorado Department of Transportation (CDOT), Felsburg Holt & Ullevig (FHU)
examined the practical use of drones for several CDOT water quality initiatives. Specifically, we looked at
how drones could be used to estimate water quality capture volume, inventory hard features and
structures, and assess vegetative coverage within extended detention basins. The goal of the study was
to 1) understand the effectiveness and feasibility of drones for the intended applications, and 2) develop
an approach for integration of drones into existing CDOT workflows. This is all in an effort to advance
age-old processes and decision-making towards a workflow that makes us safer, more efficient, and
helps us make decisions that better our communities tomorrow and into the future.
EmPowering Real Estate Results
Mike Garcia
Real Estate is a major component to railroad operations. We will present two projects completed this
year for our Real Estate department, which revolutionized the way we work on the Railroad. From
request to implementation. Field Maps allowed us to streamline and modernized audit operations. A
custom JavaScript web app, allows anyone to find and retrieve property and deed documents for the
first time.
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EnviroScreen
Rani Kumar, Keynote Speaker
Colorado EnviroScreen is a new environmental justice mapping tool created by the Colorado
Department of Public Health and Environment (CDPHE) and Colorado State University. It brings together
data about the environment, health, and socioeconomic factors to understand cumulative impacts of
environmental injustice and to identify disproportionately impacted communities as defined in
Colorado’s Environmental Justice Act. Colorado EnviroScreen will be a foundational tool to advance
environmental justice initiatives by CDPHE, other state agencies, Local Public Health Agencies,
community-based organizations, individual community members, academic researchers, and beyond.
Foundational GIS: Supporting Denver Botanic Gardens’ Global Vision for Environmental Research and
Conservation
Dan Domagala & Brady Hustad
Denver Botanic Gardens moved from a scattered group of a few independent GIS users towards an
Enterprise mindset, reaping the benefit of collaborative, cloud-based ArcGIS Online tools and shared
maps. The Gardens partnered with Argis Solutions, making this transition simple and seamless. Learn
how internal leadership, updated technology, and effective training fostered a GIS foundation ripe for
community collaboration, poised to address DBG’s worldwide environmental research and conservation
challenges.
GazMultiScale Tool: Utilizing the GNIS Database to Fit Multiscale Labeling Requirements
Sara Boyer & Bethany Walker
The Geographic Names Information System (GNIS) is the official repository of domestic geographic
names and the source for labeling geographic features on map products produced by the USGS National
Geospatial Technical Operations Center (NGTOC). The GNIS contains many named features including
hydrologic features, boundaries, and populated places. The current GazTool was developed in 2012 to
filter GNIS features and produce a data output to support labeling features on 1:24,000-scale US Topo
map products. The current tool filters out required features to show at the 1:24,000 map scale and is
now also used for the topoBuilder 7.5-Minute Topo map product that was released in January 2022. The
GazMultiScale tool is the next generation of the existing tool. It supports improved labeling by using
both points and polygons and incorporates a visibility filter so the data output can be used at multiple
scales. The GazMultiScale output datasets will be used for both 1:24,000-scale US Topo and topoBuilder
map products, including the 1:100,000-scale topoBuilder map product set for release in FY23. The data
output may also support other custom mapping products. This presentation will highlight the use of
polygon features to enhance labeling purposes, visibility filter assignment processes for both populated
places and natural features, and future enhancements to the tool.
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Geospatial Centroid 2.0: Energizing CSU’s Geospatial Center with New People, Projects, and Place
Sophia Linn & Caitlin Mothes
Over the past two years, the Geospatial Centroid has moved, grown, and emerged as a full-service
center within the CSU Libraries that provides geospatial technical expertise to the campus community
and beyond. With new office space, new hires, and a diverse set of projects, the Centroid is well poised
to collaborate with researchers and off-campus entities to advance their work through web mapping
applications, complex spatial analyses, and elegant cartographic products. In this session, Centroid staff
will present an overview of the Centroid, highlight recent projects, share student success stories, and
encourage engagement and partnerships with the greater GIS community.
GIS (Get it Surveyed!)
Steve Fuller & Gabe Langdon
GIS and Survey data in the modern age are directly linked, but struggle with integration due to
constraints of geodesy, and spatial relationships. Survey data is relative to itself, but not always relative
to the world around it. The modification of SOP/Geodesy, Geodetic conversion tools and integration of
grid to ground transformations allow highly accurate and precise survey data to be captured and
represented in enterprise geospatial databases.
GPS and Data Collection Techniques: Insight and Lessons Learned in the Field
Elizabeth Tulanowski, Madzie Boyles, & Hayden Shortreed
This summer, CSU students enrolled in a Geospatial Field Methods course learned about and
implemented several field data collection techniques to complete three different short projects.
In this presentation, we will discuss and compare the platforms and apps used, including Survey 123,
ArcGIS Field Maps, Avenza Maps, Kobo Collect, and QField. We will also talk about the GPS technology
deployed, including Bad Elf GPS and the Trimble Catalyst. What went right, what went wrong, and what
are our recommendations based on what we learned?
How to Add Customizable PDF Reports to Your ArcGIS Web Apps
Aaron Oxley
Report building modules are commonplace with most commercial software. Reporting solutions
designed for GIS applications and data sources are not as common. Giving end users a self-serve tool for
their own GIS data reports frees up time for GIS staff to focus on higher value tasks. While extracting
feature data to a spreadsheet is popular in most webGIS applications, providing users a formatted
report option allows users to easily save, interpret, and share the data they have found. VertiGIS Studio
Reporting is a unique drag-and-drop GIS report solution designed for Esri web mapping applications. It
lets GIS staff design template PDF reports that can be added to ArcGIS web applications, including Web
AppBuilder and ArcGIS Online. Report contents can include multiple layer attributes, feature maps, asset
photos, tabular data, charts, and more. In this introductory session, learn how Esri clients use VertiGIS
Studio Reporting to design their own branded and customized reports for ArcGIS applications. Take a
quick tour of the report building steps and see sample client reports, including parcel reports, site
inspection reports, regulatory reports, demographic reports, and more.
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Managing Right of Way and Real Property Data at Colorado DOT
Nick Mesenbrink & Keelan Vargas
Right of way and real property are one of a DOT's most valuable assets. However, it is also one of the
most difficult spatial datasets to create and maintain, making it somewhat rare within most DOTs.
Starting in 2015, Colorado DOT has been undertaking an effort to collect, digitize, and maintain a spatial
inventory of its right of way and real property holdings. This presentation will provide an overview of the
project and discuss how the data is currently being used and analyzed throughout CDOT.
National Hydrography Dataset (NHD) Flow Analysis at Different Scales
Ryan Teter
The NHD Utilities is a suite of software tools that help users manipulate the National Hydrography
Dataset (NHD). This suite of tools includes Network Builder and BuildFlow. NetworkBuilder creates a
geometric network within an Esri file geodatabase and sets flow direction based on the digitized
direction of the NHDFlowline features. NHD BuildFlow builds or uses an existing geometric network to
populate the NHDFlow table with feature connectivity. The VisibilityFilter attribute allows for filtering of
vector data features at eight approximate map scales. This presentation will cover how to download an
NHD Hydrologic Unit 8 (HU8), apply the VisibilityFilter to create a 1:100,000 scale NHDFlowline feature
class, and then use the NetworkBuilder and BuildFlow utilities to update the NHDFlow table for analysis.
Next Generation in GPR Locating
David Siddle
Ground Penetrating Radar (GPR) has come a long ways. Learn about the latest generation of subsurface
utility mapping. Both 2D and 3D models that can be digitized on-site and exported to GIS and CAD.
On Demand, Custom, Topographic Maps with topoBuilder
Alexander J Kaufman & Josefa M Baker
The U.S. Geological Survey’s National Geospatial Program has released the topoBuilder application,
which enables users to create topographic maps on demand using the best available National Map data.
In topoBuilder, users can generate topographic maps, called OnDemand Topo, centered anywhere in the
United States or Territories, with customized contour smoothing, and export formats GeoTIFF or
GeospatialPDF. Maps are made at 1:24,000-scale for the conterminous United States and Hawaii,
1:20,000-scale for U.S. territories, and 1:25,000 for Alaska. Future releases are planned for additional
customizations such as user-selected layers, user-added content, GIS data exports, and other map
scales. TopoBuilder, its capabilities, and OnDemand Topo maps will be demonstrated.
Overcoming Challenges of Embracing Subscriptions Services for Trimble Catalyst GNSS
David Siddle
In depth discussion, including organization information, cost analysis benefits, implementation struggles,
and lessons learned. Understanding the industry shift to subscriptions services. Enhancing project
management flexibility, reporting, and analysis. Analysis of capital expenditures vs subscription services
and comparison of scalable vs fixed accuracy solutions.
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RapiD - Open Data with the Next Generation Editor for OpenStreetMap
Edoardo Neerhut
RapiD is an open source, browser based editor for OpenStreetMap developed by Meta. The editor
makes it easy to contribute and review open datasets such as building footprints, roads, and addresses.
Suggested edits generated with machine learning are also presented to users, giving the OpenStreetMap
community the opportunity to accept or reject AI suggestions before they are added to the basemap.
This talk walks through RapiD’s various features including the available open datasets, the street-level
imagery layer powered by Mapillary, map features extracted from Mapillary imagery, recent
performance improvements, and more. We will then show you how your organization can contribute
datasets to RapiD, edit in RapiD, and who is using RapiD around the world and why.
State of Colorado OIT Update
Jackie Phipps Montes
Find out what is new and going on at the State of Colorado GIS. From the new LiDAR download tool to
geocoders discover our resources and we will demo how to access them. Learn about opportunities to
interact with our team and be a part of the conversation.
State of Colorado Water Plan: Where are We Now?
Phyllis Thomas
In 2015, the State of Colorado approved the Colorado Water Plan as the framework for solving the
state's water challenges. It contained goals and objectives for the state, with specific actions to achieve
the goals, and the realization of all goal by 2050. The Water Plan addresses the state's supply and
demand gap, conservation, land use, agriculture, storage, watershed health, environment, and
recreation. The state has charged the State of Colorado Department of Natural Resources, specifically,
the Colorado Water Conservation Board, the CWC, to administer the Colorado Water Plan. In addition to
the state agency, the CWCB coordinates a grassroots organization of roundtables, from all the major
basins--the South Platte, Arkansas, Rio Grande, Gunnison, Colorado, Yampa/White, and the San
Juan/Delores. Each basin selects representatives to a statewide collaborative body, the Interbasin
Compact Committee. This presentation will explain the progress that the state has made despite a
pandemic, increasing climate change realities, and interstate issues.
The Current State of Geospatial Activities within the Dynamic Soils Hub
Jerry Mohnhaupt
The USDA Natural Resources Conservation Service (NRCS) provides technical and financial assistance to
support the implementation of conservation activities on private lands. The Dynamic Soil Hub is a highend geospatial data science environment that builds new data products from a wide variety of existing
data sets using open source geospatial technologies. The Dynamic Soil Hub initiative is being used to
create data and analysis that includes properties that change with land use and land management on a
human time scale. This presentation will review the status of the Dynamic Soils Hub, geospatial
integration initiatives, and primary data products and models being developed.
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The Denver Regional Crash Data Consortium
Jenny Wallace
The Denver regional crash data consortium will bring together transportation safety planning
professionals to address issues with crash data collection, processing, and analysis. This presentation will
highlight the Denver Regional Council of Governments work to develop this consortium and
communicate next steps.
The National Spatial Reference System: The Common Foundation of Surveying and GIS
Brian Shaw
NOAA's National Geodetic Survey (NGS) defines, maintains, and provides access to the National Spatial
Reference System (NSRS), which is a common foundation for geospatial data that serves as the basis for
civilian surveying and mapping in the United States. Changes in technology and a better understanding
of the dynamic earth have made it necessary to improve the NSRS to be of better use for modern
applications. Currently, NGS is in the process of modernizing the NSRS, updating the existing horizontal
datums with a suite of geometric reference frames and the vertical datums with a gravimetricallyderived geopotential datum. Part of the modernization process involves updating NGS products and
services to support users of the Modernized NSRS. Such updates include coordinate conversions and
transformations, geodetic control, GNSS data processing, the Continuous Operating Reference Station
(CORS) network, aerial imagery, and the many tools and datasets that make the NSRS possible. An
entirely new State Plane Coordinate System is also being developed.
The Next Spatial Representation Of The Nation’s Hydrology – Building The 3D National Hydrography
Program (3DHP) Data Model
Greg Cocks
The 3D National Topography Model (3DNTM) seeks to integrate elevation and hydrography information,
as the terrestrial component of the shared vision of USGS and NOAA for the 3D Nation, thereby
delivering higher-quality data and supporting improved geospatial analysis. The 3D Hydrography
Program (3DHP) is part of the 3DNTM and represents the next generation of hydrographic information.
The 3DHP marks the beginning of a new era of water information. The public and private sector users
that depend on high-quality water data have expressed the need for superior information systems to
support and answer the most demanding water resource management questions. While grounded with
the knowledge and power of the long legacy of United States Geological Survey (USGS) geospatial
surface water datasets – namely the National Hydrography Dataset (NHD), Watershed Boundary Dataset
and the derived NHDPlus High Resolution – the new 3DHP will be designed from the ground up
(hydrologically and dataset-wise) to meet the expanded challenges of being part of the 3DNTM,
generating USGS hydrography datasets from the 3D elevation data based on established Elevation
Derived Hydro (EDH) specifications and processes. This presentation provides a broad overview of the
current approaches and efforts as the USGS starts to design, develop, and test the foundational 3DHP
data model.
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TNM Topo Style Template & Topo Map Vector Data Demonstration
Brendan Berve
The National Map (TNM) downloader is a hub for geographic data hosted by the U.S. Geological Survey
(USGS). TNM Topo Style Template (ArcMap mxd) & Topo Map Data allows users to download data for a
specific 7.5-minute quad(s) and connect that data to a Topo Style template to create a topographic map
using US Topo symbology and labels. Along with using map vector data downloaded from TNM, users
can customize the map by adding their own data to meet their needs. This presentation will detail how
to download these two features and connect the data to the template to produce a unique topographic
map.
UAS Lidar Mission Planning and Applications
Tyler Kaebisch
There have been many recent advancements in UAS hardware and processing technologies, which
allows organizations to collect highly accurate mapping data for small-scale projects with quick
turnaround times. In this presentation, we will discuss UAS mission planning, hardware capabilities, and
outline a variety of engineering, utility, water resource, and local government projects. We will dive into
expected accuracies of UAS data and best practices for planning, collecting and utilizing UAS for deriving
meaningful mapping data. Dense point clouds will be explored from engineering and water resource
projects.
USGS 3D Elevation Program
Carol Lydic
The mission of the National Geospatial Program (NGP) is to provide National topographic information to
advance science, support government, enlighten citizens, and enable decision-making. There are many
components of the NGP such as The National Map, 3D Elevation Program (3DEP), National Hydrography,
and National Digital Trails as examples. This presentation will highlight status for 3DEP and provide
updates on other components of the NGP.
USGS National Digital Trails: Trail Planning and Data Aggregation
Tatyana DiMascio
Our Nation is home to thousands of miles of trails maintained by many different land management
agencies and organizations. Since January 2019, the U.S. Geological Survey has been supporting the U.S.
Department of the Interior priorities to improve access to our nation’s public lands with the National
Digital Trails Network (NDT) project. The primary objectives were first, to develop a web-based
geospatial analysis tool to assist land managers in identifying and prioritizing candidate trails to improve
connectivity between existing trails and trail networks, and second, to aid in the creation of a robust
nationwide geospatial trails dataset including trails from key federal land management agencies.
Utilizing geospatial analysis, the web-based Trail Routing, Analysis, and Information Linkage System
(TRAILS) enables land managers to visualize optimal connector routes based on slope, land ownership,
transportation, and surface water. Enhancing trail networks support increased access and expands
recreational opportunities over public lands. This presentation discusses project accomplishments and
future steps with specific focus on the trail planning support tool (TRAILS) and USGS nationwide trails
dataset.

18 | P a g e

Using Lidar and Multispectral Aerial Imagery for Wildfire Support and Recovery
Jason Caldwell
Annually, wildfires destroy millions of dollars in property and other assets throughout the United States.
Not only do wildfires present an inherent threat to human life and infrastructure, but they also affect air
quality, recreation, timber harvests, hydrology, wildlife, and the overall ecosystem health. With
increasing human expansion into areas that are more prone to wildfires, the risk to property and danger
to human lives continues to grow significantly, creating the critical need for the implementation of
comprehensive fire management plans. Remote sensing data is a great resource to support consistent,
up-to-date information for fire management programs. At Sanborn, we leverage a combination of
remote sensing, GIS, and wildfire management expertise into cost-effective, targeted solutions for both
regional and community sized applications. This presentation will focus on how existing data such as
multispectral imagery and USGS 3DEP lidar data can be used to identify high-risk and loss potential
ahead of wildfire events as well as how the use of this data supports damage assessment, situational
awareness, and overall recovery plans after an event. The presentation will include an example over the
2021 Colorado Marshall Fire near Boulder, Colorado where Sanborn utilized multiple vintages of lidar
data supported by artificial intelligence and machine learning to quickly provide damage assessment
analytics after the emergency event.
Wide-area automated streamline collection from high resolution QL1 LiDAR
Robert S. Dzur
Rugged terrain and monsoonal rain patterns in the Southwest can provoke dramatic flood events in
rural areas which often have limited resources and flood management infrastructure to mitigate
damage across the landscape. In August 2022, the Navajo Nation issued a state of emergency
declaration in response to recent intense rainfall events, highlighting the need for planning and
engineering efforts to assist in flood response. Against this backdrop, the USACE has led a
comprehensive geospatial collection project to acquire, process, and develop over 1,800 square miles of
QL1-based LiDAR, image, and feature data primarily in northwestern New Mexico. Building on similar
experience with 3,000 square miles of QL2-based LiDAR over Santa Fe County, presented at the 2015 GIS
in the Rockies conference, this paper focuses on development and challenges of elevation derived
stream feature at high QL1 densities. With 1-ft. resolution Digital Elevation Model (DEM) data, GRASS
GIS least cost path flow modeling was deployed with the same minimum basin threshold parameters.
Increased density and fidelity in ground surface models resulted in production of approximately twotimes the quantity of vector feature data—more than 50 million stream features. To handle and
effectively display these large quantities of vector data, tiling optimization and data formatting
strategies were employed to speed up display in GIS applications. These high-density stream data along
with the other feature and elevation datasets are expected to lend rich interpretive, visual, and
quantitative meaning to inform hydrologic and hydraulic modeling in support of infrastructure planning
and development projects.
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Colorado Forest Atlas and Wildfire Risk Assessment Online Portal
Nicholas Kotlinski & Sarah Osborne - Professional
The Colorado State Forest Service (CSFS) developed the Colorado Forest Atlas (found at
http://coloradoforestatlas.org/) as a central web portal to provide a suite of interactive mapping
applications about Colorado’s forests. These applications provide Colorado citizens with easy access to
the best data and information on forest health and wildfire risk in the state. First released in 2012, with
major updates in 2017, the Colorado Wildfire Risk Assessment (CO-WRA) was released to help decisionmakers, landowners and communities assess wildfire risk. CO-WRA data is presented and available as
open-source public and registered professional user applications on the Colorado Forest Atlas. In 2022,
CO-WRA data and applications are being updated with the best available LiDAR, satellite remote
sensing, and building footprint data, and will be provided in sub-30 meter resolution starting in 2023.
Colorado on Fire: A Geospatial Analysis of the High Park and Cameron Peak Fires
Madzie Boyles - Student
In 2012 and 2020, the High Park and Cameron Peak wildfires, respectively, burned through large land
areas in Northern Colorado, just two examples of an increase in wildfires started by humans and
nourished by climate change in the region. This project analyzed the impacts the Cameron Peak and
High Park fires had on ecosystem services–including land use, soil health, Rocky Mountain Bighorn
Sheep habitat, and hydrology–in their respective burn areas. The analysis of this project included
intersecting vector layers, converting raster data to polygons, extracting raster data using masks, and
clipping vector layers using ArcGIS Pro spatial analysis tools. The resulting data were the areas and
percentages of cover for each category of land cover, soil burn severity, and sheep habitat. The final
ArcGIS StoryMap provides an easily digestible, basic analysis of impacts the High Park and Cameron Peak
fires had on Northern Colorado to better educate the public on the true damage climate change is doing
to their communities.
Creating a Topobathymetric Digital Elevation Model from Lidar Data of Indiana Dunes National Park
Susan Small - Student
Continuous high-resolution mapping of land enables ongoing monitoring and sustainable management.
Bathymetric data is especially useful, revealing geomorphic features, such as sandbars, that would
otherwise be obscured by lake or seawater. The aim of this project was to provide a topobathymetric
digital elevation model (TBDEM) of Indiana Dunes National Park, using remotely sensed lidar point cloud
data. Esri’s ArcGIS Desktop and LAStools software were used to find a suitable method to retain ground
lidar points and remove surface features, such as trees, buildings and water. The U.S. Army Corps of
Engineers, National Coastal Mapping Program, 2012 Topbathy Lidar data for Lake Michigan was used,
comprising airborne data acquired using two sensors to capture elevation above and below water.
Initial processing involved clipping apart the topo and bathy lidar points and determining a suitable
method where ground points could be extracted from all the points. Other prescribed steps included
setting a pixel resolution, performing statistics, geostatistical analysis and cartography. Following data
processing, the topo and bathy data were merged back together to create the final seamless TBDEM and
a hill shade produced for visualization. In conclusion, government sponsored, publicly accessible,
topobathy lidar provides the necessary mapping input but requires significant data processing to obtain
a final product. Difficulties arose in trying to isolate the required ground points due to inaccurate
classification codes and points being classified as unassigned. Nevertheless, TBDEMs provide a way to
document geomorphic feature changes over time in coastal zones.
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Dashboards Communicate Capital Improvement Project Information to Internal and External
Customers
Charles Osterman - Professional
This poster will show examples of new dashboards that Adams County is using to map and track Capital
Improvement Projects (CIP) to both internal and external customers. The dashboards were created using
a combination of Esri's Dashboards, Experience Builder, and Survey 123 forms.
Dynamics of Violence: Utilizing Space-based Measurements to Study Unrest
Tyler Ingram & Dr. Cerian Gibbes - Student
Recent advances have been made in the remote sensing approaches to study fire. Much of this research
focuses on wildfire monitoring, management, and measurement. This study seeks to contribute to the
use of remote sensing to study social dynamics of fire. A combination of VIIRS and NTLs data is used to
determine the effectiveness of multiple datasets to measure unrest. The project investigates spatial
patterns and the strength of the relationship between the two data sets. The geographic focus for the
study is Kwazulu-Natal, South Africa and the social context centers on the Zuma Riots of 2021. Spatial
statistics yielded expected outcomes, primarily that fire patterns are considerably clustered therefore
not attributed to a random event. Understanding the effectiveness of these platforms being utilized in
this manner, could have strong implications for use in the geopolitical arena. Additionally quantifying
and comparing these datasets to one another can further the effectiveness of each. Providing a measure
of accuracy for each, and establishing a threshold for the sensitivity to the modified areal uniformity
problem (MAUP) when performing similar analysis. Although each dataset, VIIRS and NTL’s, have been
successfully utilized independently to study fire and social processes respectively, this work provides a
necessary and beneficial extension of prior research in this arena.
Improving Connectivity: The US Geological Survey’s Trail Planning Application
Tatyana DiMascio - Professional
Often thousand miles of trails are maintained by different agencies and do not form a connected
network. The Trail Routing, Analysis, and Information Linkage System (TRAILS) is a web-based planning
tool that enables land managers to identify potential trail corridors to improve connectivity and
facilitate collaboration. Using cost surface analysis, optimal connector routes get generated between
existing trails based on slope, land ownership, transportation, and surface water. Enhancing trail
networks supports increased access and expands recreational opportunities over public lands.
Land Boundary Data Flow
Chris White - Professional
Since 1972, Jefferson County Open Space (Jeffco Open Space) has helped preserve over 56,000 acres of
land across Jefferson County for the benefit of nature and the public. This has been a monumental effort
across multiple teams at Jeffco Open Space over the years. A big part of this preservation effort is thanks
to the Real Estate Team. Since the creation of our organization the Real Estate Team has completed just
over 1,000 land acquisition related projects. Tracking this data is consuming and can be difficult at
points, especially when you try to do it manually. This poster highlights the automated process
developed by the GIS team at Jeffco Open Space which assists in the daily data processing. This process
allows our team to put efforts into editing only a few root feature classes and tables. The automated
process then does the rest by creating specific derivates of the data useful to the rest of the
organization. This process has both saved time and increases the usability of this data.
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On Demand, Custom, Topographic Maps with topoBuilder
Josefa M Baker & Alexander J Kaufman - Professional
The U.S. Geological Survey’s National Geospatial Program has released the topoBuilder application,
which enables users to create topographic maps on demand using the best available National Map data.
In topoBuilder, users can generate topographic maps, called OnDemand Topo, centered anywhere in the
United States or Territories, with customized contour smoothing, and export formats GeoTIFF or
GeospatialPDF. Maps are made at 1:24,000-scale for the conterminous United States and Hawaii,
1:20,000-scale for U.S. territories, and 1:25,000 for Alaska. Future releases are planned for additional
customizations such as user-selected layers, user-added content, GIS data exports, and other map
scales. TopoBuilder, its capabilities, and OnDemand Topo maps will be demonstrated.
Quantifying Fire Mitigation Treatment Area Using Remote Sensing
Justin Hollis - Student
Hundreds of years of fire suppression has caused an exponential growth in fire severity. Suppressing
fires has caused the overall density of forests to increase, leaving forests more vulnerable to disease and
burn intensity. The large die off of Lodgepole Pine (Pinus contorta latifolia) and Spruce (Picea spp.) from
pests has resulted in a surplus of dry and extremely flammable material. High burn intensity has resulted
in negative impacts on infrastructure and resources, including water supplies. The goal of this project is
to quantify the area of land suitable for forest treatments that could potentially decrease the severity of
fires in those regions. Remote sensing was used to identify areas that have low canopy coverage, low
slope angle, and proximity to public and forest service roads to quantify the total amount of forested
land that could be mitigated and treated for fires.
Recovering Lost Landscapes: Map of Sonoran Desert Borderlands
Amanda Hastings - Student
“Sonoran Desert Borderlands” is one map within a series I created for Dr. Jared Orsi’s book, “Recovering
Lost Landscapes: History and Memory at a Sonoran Desert Oasis” (anticipated publication 2023). The
book focuses on the history of Quitobaquito Springs— a desert oasis on the border between Mexico and
Arizona and nested within Organ Pipe Cactus National Monument. Similar to the book audience, this
map is intended for those who seek knowledge about restoring lost historical presence of Native
peoples, US-Mexico borderlands history, and environmental preservation. “Sonoran Desert
Borderlands” is the smallest scale map within the series and illustrates the places, boundaries, and
corridors that have shaped the story of Quitobaquito Springs over time. Dr. Orsi (from the Department
of History at Colorado State University) was seeking a style that mimicked historical cartography for
publication in black and white. I utilized ArcGIS Pro to georeference historical maps and visualize data
for land and cultural features from both past and contemporary eras. For realistic topographic shading, I
created multiscaled hillshade and slope layers from NASA Shuttle Radar Topography Mission (SRTM)
digital elevation models. Throughout the production of this map series, I also developed transferrable
templates and cartographic workflows for improved client experience across mapping projects. I
completed this work as part of my graduate internship with the Geospatial Centroid at Colorado State
University.
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The Aspen Archives: Mapping Spatial Distributions of Peruvian/Quechuan Arborglyphs in North Routt
County
Keelan Vargas - Student
Tree carvings, known as arborglyphs created by Quechuan and Peruvian sheepherders can be found
dispersed among the aspen groves of Routt County, Colorado. Dr. Alison Krögel, an Associate Professor
at DU, has extensive knowledge of Quechua and Peruvian sheepherder labor in the U.S., and was
interested in adding a spatial component to her research, a project known as The Aspen Archives.
Glyph locations were derived from donated photos and annotated maps from a citizen scientist along
with glyphs documented by Dr. Krögel. Keelan created two spatial datasets to represent the glyph
locations both as exact points and approximate areas. She has created several maps to be printed and
displayed in exhibits, including in the Davis Gallery located on the University of Denver campus, opening
September 29th. In addition, she has created a web application that displays glyph locations and allows
users to filter by artist, country of origin, and other attributes. Lastly, she has worked with Dr. Krögel to
create an extensive Story Map collection and ArcGIS Online Hub Site to share the cultural, geographical,
and historical components of the The Aspen Archives project. This project aimed to represent the
location of these glyphs as spatial data in order to analyze historical distribution and movement of
sheepherders in this area. This project will supplement anthropological research about the
sheepherders in this area as well as provide spatial data that can be used in locating and marking these
trees for historical and cultural preservation.
US Topo Symbology 2022 Updates
Brendan Berve - Professional
The U.S. Geological Survey (USGS) digital US Topo series is a 7.5-minute quadrangle topographic map
that continues to evolve requiring changes in symbology. As new features are added, new symbol design
is needed, and modernization of existing symbology is important to keep pace with cartographic trends.
These changes range from a slight adjustment to a complete symbol redesign. Updating symbology and
adding new features requires multiple revisions, cooperation between teams, and occasionally
cooperation between agencies. The goal is to enhance the digital US Topo series with clear, distinct, and
intuitive symbology for our users. This poster details symbology changes that occurred in 2022.

Please cast your votes at this URL:
https://tinyurl.com/28knsssz
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Tuesday, September 27th
GIS AND PYTHON PROGRAMMING USING ARCGIS PRO AND ARCPY
Time: 8:30 am – 4:30 pm
Instructor: Lucas Kaim Thelen
Workshop Description: This workshop will explain fundamentals of Python as an objectoriented programming language and how you can use Python in ArcGIS Pro to script
geoprocessing workflows for batch processing and map automation. Workshop will be
presented in a format combining lectures and guided exercises.

BUILDING AND DEPLOYING FIELD SURVEYS WITH SURVEY 123
Time: 8:00 am – 12:00 pm
Instructor: Matthew Fountain
Workshop Description: Survey 123 is a powerful tool for form-based field data collection
using any smart phone or device. This workshop will demonstrate how to design and deploy
field surveys. Participants can also follow along – hands-on – using their smart-phone, laptop
(Excel), and active AGOL account.
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