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This program does not provide room and board. A list of off-campus accommodation will be
provided during the online orientation. Several nearby restaurants within walking distance of
NAU are available.

DIRECTOR:
Dr. Kayeleigh Sharp, RPA & Researcher in Radiant Center for Remote Sensing at Northern Arizona
University (kayeleigh.sharp@nau.edu)
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INTRODUCTION

This course provides intensive training to prepare and implement geographic information systems
(GIS) and spatial statistics analyses for archaeologists working in cultural resource and/or heritage
management. No prior GIS or programming experience is required. Using hands-on training for both
beginner and advanced users, this course includes an optional bootcamp module to develop or
refresh GIS skills to complete the course. This intensive, one-week training session condenses a
mid-level spatial archaeology curriculum into five full days of lectures, and guided labs, from
classic settlement pattern studies to LiDAR, 3D GIS, and GeoAl.

1|Page



Itis advised that participants who are new to ArcGIS or QGIS take advantage of the asynchronous
bootcamp to get familiar with the nuances of these widely used software packages. During the 1-
week intensive session, you will learn to collect, manage, and analyze spatial data in both ArcGIS
and QGIS, applying exploratory as well as inferential spatial statistics that are most useful for
archaeologists, from examination of intrasite variation to landscape-level feature detection, using
machine learning and Al. Guided labs will use original datasets to contribute to original research
along the Colorado Plateau (Arizona, USA) and the Pacific Coast.

During this intensive 5-day session, participants will explore a range of techniques most suitable
for archaeological reporting and analysis. The course also addresses responsible practices, from
protecting confidential site locations, working with Tribal and community data under FAIR and
CARE principles, to recognizing the limits and practical advantages of contemporary GIS tools, as
well as reporting regulations. This course is designed for heritage management and archaeology
professionals and students who want to make their geographical spatial data speak.

IMPORTANT DISCLAIMER

The Anthropocene Research Center was established to support field training in a range of
sciences at sites within the U.S. & across the world. Traveling and conducting field work involves
risk. Students interested in participating in any ARC program must weigh the potential risk
against the value of education provided by the program of their choosing.

Risk is inherent in everything we do, and the ARC takes risks seriously. A committee of leading
scholars review each field school location prior to approval. Once a program is accepted, the
ARC continually monitors conditions at the program’s site and so we can provide an experience
that is as safe as possible.

The ARC does not provide trip or travel cancellation insurance. Students are encouraged to
explore such insurance policies on their own. Post Covid 19, most basic policies do not cover
trip cancelation due to pandemics. If you wish to purchase an insurance policy that covers such
contingencies, explore Cancel for Any Reason (CFAR) plans. Insuremytrip.com,
Squaremouth.com or Travelguard.com are possible websites where students may explore
different insurance policies.

Students should be aware that conditions in the field are different than those experienced at
home, dorms or college towns. Students will be exposed to the elements, live in rustic
accommodation, and expect to engage in daily physical activity.

We do our best to follow schedule and activities as outlined in this syllabus. Yet local permitting
agencies, political, environmental, personal, and/or weather conditions may force changes. This
syllabus, therefore, is only a general commitment. Students should allow flexibility and
adaptability as research work is frequently subject to modification.

All students must consult medical professionals to ensure they are fit to participate in a ARC
field program. ARC is not qualified to provide medical advice. For all other concerns, please
consult with ARC staff members or program director(s) — as appropriate.

COURSE OBJECTIVES

In this intensive training course, you will learn to think spatially about the record of past human
behavior and to turn that thinking into rigorous analysis. You will learn how to build and manage a
project geodatabase, choose appropriate coordinate systems, explore and statistically test spatial
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patterns, derive landscape information from elevation and 3D data, model movement and
interaction, and produce professional maps and data visualizations. You will leave able to judge
which spatial method fits a given archaeological question, and how to communicate its results and
uncertainties.

This course will take place at Northern Arizona University in Flagstaff, Arizona. Experiences will
alternate between lectures, case-study discussions, and guided hands-on computer labs.
Participants will work with the kinds of spatial data most often encountered in archaeology and
CRM (historical maps and archival records, GNSS field survey points, airborne LiDAR, drone
imagery and 3D models, and regional site databases) and will assemble a short spatial analysis
portfolio by the end of the week.

LEARNT SKILLS

We are aware and strongly support students who seek employment in the Cultural Resource
Management sector — whether with private CRM companies or in government compliance
agencies. CRM employers seek to understand the skills students learn in this course. To that end,
we are listing all the skills students will learn during this program. Each skill will be ranked at one of
three levels at the end of the course:

v’ Basic: Can perform the skill/task with some supervision.
v' Competent: Can perform the skill/task without any supervision.
v" Advanced: Can perform the skill/task and teach others how to do it.

Participants will be trained in the following skills:

Skill Description

GIS Can confidently operate GIS software (ArcGIS Pro, ArcGIS Online, and
QGIS) to import, georeference, project, analyze, and map archaeological
data, for spatial statistical analysis,

Database software Understand how spatial databases work, can create and manage
geodatabases and GeoPackages, modify attribute tables, and prepare
metadata

Archival Search Ability to find and search archival records, historical maps, and site
databases for prior work in a project area, and bring them into a GIS

Data QA/QC Ability to check the quality of spatial data and model outputs, from
projection and attribute errors

LiDAR survey Ability to organize, store, classify, and interpret airborne LiDAR data (e.g.,

USGS 3DEP) using terrain models, relief visualizations, and Al-assisted
point cloud classification

Photogrammetry Ability to create and interpret drone photogrammetry (SfM) products,
including orthomosaics, elevation models, and 3D meshes, and integrate
them into a 3D GIS

Drone Survey Able to interpret UAV surveys, land coverage data and documentation

Public Interpretation Ability to present site and landscape histories clearly and coherently to
the public through thematic maps and ArcGIS StoryMaps

Compliance & Regulations Understand how GIS data, predictive models, and site-location

confidentiality fit into current and future regulations governing Section
106, HNPAand NEPA compliance, including the data-security risks of
cloud-based Al tools

COURSE SCHEDULE
Week 1
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Time

Activity

Monday 9:00am-4:30pm

Welcome & Getting Started: What is spatial archaeology? From Willey’s
Viru Valley settlement pattern study to today’s geospatial toolkit

Lecture: Spatial data fundamentals — vector and raster data, coordinate
systems and projections, and building geodatabases

Workshop: Lab 1 - ArcGIS Pro 3.7, ArcGIS Online, and QGIS 3.44 LTR setup;
build a project geodatabase and produce a first map from archaeological
data.

Tuesday 9:00am-4:30pm

Lecture: From archives to GPS: Processing site location data and bringing it
into a GIS.

Workshop: Lab 2 — Cleaning and transferring data from paper archives and
GPS units into ArcGIS and QGIS.

Wednesday 9:00am-
4:30pm

Lecture: Seeing the landscape from above — airborne LiDAR, terrain models,
and relief visualization

Workshop: Lab 3 — From point clouds to terrain and feature modeling and
mapping: Point cloud classification and implementation in ArcGIS Pro; QGIS
and other open source tools

Thursday 9:00am-4:30pm

Lecture: 3D GIS and drone-based photogrammetry (SfM), how flight planning
and data are connected to archival data and changes in the environment.
Workshop: Lab 4 — Processing drone imagery in ArcGIS Pro and WebODM,
and integrating models with spatially aware archival data.

Friday 9:00am-4:30pm

Lecture: GeoAl and predictive modelling and agent-based models: what
machine learning can and cannot tell us about where sites are

Workshop: Lab 5 — Al-assisted feature detection and extraction in ArcGIS Pro
and QGIS; evaluating predictions against known sites and assembling your
ArcGIS StoryMap 1-week portfolio.

Final Exam: Putting it all together — portfolio presentations of a spatial
analysis addressing a question from your own work

Farewell & Personal Reflections: Final presentations & Evaluations

*Course schedule may be subject to change upon directors’ discretion.

TYPICAL WORKDAY

Each day of the bootcamp follows this schedule (8 instructional hours per day; 40 hours in total):

Time

Activity

9:00 am

Workshop & Lectures Activities Begin

10:00-10:15am

Morning break

12:00pm-1:00pm

Lunch break

3:00-3:15pm

Afternoon break

3:15-4:30pm

Workshop & Lectures Activities End

*Daily sessions combine lectures, case-study discussions, and guided hands-on computer labs.

ACADEMIC GRADING MATRIX

Students will be graded based on their work as follows.

30%: Attend and particip
and labs

ate in each scheduled day, including lectures, case-study discussions,

40%: Lab exercises (Labs 1-5), submitted as completed maps and brief outputs by the start of the

following day
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30%: Final exam: a spatial analysis portfolio (ArcGIS StoryMap) that addresses an archaeological
question from your own work, presents a series of maps and analyses addressing it, and reflects on
methods, pitfalls, workarounds, and data-security considerations.

ATTENDANCE POLICY

The required minimum attendance for the successful completion of the bootcamp is 95% of the
course hours. Any significant delay or early departure from an activity will be calculated as an
absence from the activity.

An acceptable number of absences for medical or other personal reasons will not be considered if
the student catches up on the bootcamp study plan through additional readings, homework, or
tutorials with program staff members.

TRAVEL & MEETING POINT

We suggest you hold purchasing your airline ticket until six (6) weeks prior to departure date.
Natural disasters, political changes, weather conditions and a range of other factors may require
the cancelation of a program. The ARC typically takes a close look at local conditions 6-7 weeks
prior to program beginning and makes a Go/No Go decision by then. Such time frame still allows for
the purchase deeply discounted airline tickets while protecting students from potential loss of
airline tickts.

Students will meet with project staff members on Monday morning, the first day of bootcamp, at
8:00 am at Northern Arizona University, Digital Archaeology Laboratory for a light breakfast, meet-
and-greet, ground rules and orientation. The laboratory is located in Building #52, Bilby Research
Center.

If you missed your connection or your travel is delayed, please call, text or email the project
directorimmediately. Local emergency cellular phone contact information will be provided to all
enrolled students.

Figure 1: Bilby Research Center, 15 E Runke Dr Flagstaff AZ 86011

PREREQUISITES

None. This is a hands-on, experiential learning opportunity and students will learn how GIS and
spatial analysis are applied to archaeological research under the direction of specialists in the
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field. No prior GIS or programming experience is required; participants with GIS experience will be
offered advanced extension exercises. Students are required to come equipped with sufficient
excitement and curiosity. The work requires patience, discipline, and attention to detail.

MEALS & ACCOMMODATIONS

This program does not provide room or board. Students are responsible for their own
accommodation and food. Flagstaff offers hotels, motels and short-term rentals at a wide range of
prices. A wide variety of restaurants are available in town, as well as on the NAU campus.

A list of potential accommodation will be provided during the online orientation.

VISA REQUIREMENTS
This is a domestic program, and no visa is needed for U.S. Citizens.

Non-US Citizens are asked to check the United States embassy website at their home country for
specific visa requirements.

PROGRAM ETIQUETTE
Life in the communities around Flagstaff is focused on the outdoors and it is a college town

Flagstaff is a diverse community with folks attracted to the area from around the world. The

atmosphere is laid-back, touristic and collegiate. There will be several occasions to enjoy the local
city spirit and experience some of the most beautiful landscapes in North America. When traveling
in the area, you are expected to be a conscientious and well-informed visitor, observing safety first.

You will also have many opportunities to meet and work alongside local university and community
members. As such, each student is expected to be a project ambassador. You are thus expected to
be patient, kind, and courteous with peer participants and in public.

EQUIPMENT LIST

e Alaptop to be used during this class (with permission to install software). ArcGIS Pro runs on
Windows only; Mac users should contact the director before arrival. Software access details,
including ArcGIS deep learning frameworks and QGIS Al plugins, will be provided during the
online orientation.

e Deep learning tools run best on a laptop with a dedicated NVIDIA GPU; participants without
one will work with smaller demonstration datasets

e Anexternal mouse (strongly recommended for GIS and 3D work)

e Both lightweight jacket and outdoor wear as weather conditions change rapidly in northern
Arizona.

e A positive attitude towards work, fun, study, and discovery!

PRACTICAL INFORMATION

International dialing code: 001 (if dialing from outside the US)
Money/Banks/Credit Cards: USD$

ATM availability: Many ATM machines are available throughout Flagstaff

Local Language: English

Measure units: degree Fahrenheit (°F), foot/yard/mile, pound (lb), quart/gallon.
Field units: Meter (m.), Gram (gr.)

Time zone: Local time is Mountain Standard time.

ACADEMIC CREDITS & TRANSCRIPT

FEEEFREF
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Attending students will be awarded 2 semester credit units (equivalent to 3 quarter credit units).
Students will receive a letter grade for attending this course based on the assessment matrix
(above). This program provides a minimum of 40 direct instructional hours. Students are
encouraged to discuss the transferability of credit units with faculty and the registrar at their home
institutions prior to attending this program.

Students will be able to access their transcripts through our School of Record — Culver-Stockton
College. C-SC has authorized the National Student Clearinghouse to provide enrollment and
degree verification (at https://tsorder.studentclearinghouse.org/school/select). Upon completion
of a program, students will get an email from C-SC with a student ID that may be used to retrieve
transcripts. The first set of transcripts will be provided at no cost; additional transcripts may
require payment. If you have questions about ordering a transcript, contact the C-SC office of the
registrar at registrar@culver.edu.

REQUIRED READINGS

Verhagen, Philip. “Spatial Analysis in Archaeology: Moving into New Territories.” In Digital
Geoarchaeology: New Techniques for Interdisciplinary Human-Environmental Research, edited by
Christoph Siart, Markus Forbriger, and Olaf Bubenzer, 11-25. Cham: Springer, 2018.
https://doi.org/10.1007/978-3-319-25316-9_2.

Willey, Gordon R. Prehistoric Settlement Patterns in the Vird Valley, Perd. Bureau of American
Ethnology Bulletin 155. Washington, DC: Smithsonian Institution, 1953. (Selected excerpts.)

Chase, Arlen F., Diane Z. Chase, John F. Weishampel, Jason B. Drake, Ramesh L. Shrestha, K. Clint
Slatton, Jaime J. Awe, and William E. Carter. “Airborne LiDAR, Archaeology, and the Ancient Maya
Landscape at Caracol, Belize.” Journal of Archaeological Science 38, no. 2 (2011): 387-398.

Dell’Unto, Nicolo, and Giacomo Landeschi. Archaeological 3D GIS. London: Routledge, 2022.
(Selected chapters.)

Mills, Barbara J., Jeffery J. Clark, Matthew A. Peeples, et al. “Transformation of Social Networks in
the Late Pre-Hispanic US Southwest.” Proceedings of the National Academy of Sciences 110, no.
15(2013): 5785-5790.

Bellat, Mathias, Jordy Didier Orellana Figueroa, Jonathan Scott Reeves, Ruhollah Taghizadeh-
Mehrjardi, Claudio Tennie, and Thomas Scholten. “Machine Learning Applications in
Archaeological Practices: A Review.” Journal of Computer Applications in Archaeology 8, no. 1
(2025): 282-321. https://doi.org/10.5334/jcaa.201.

RECOMMENDED READINGS

Recommended reference text: Gillings, Mark, Piraye Haciglizeller, and Gary Lock, eds.
Archaeological Spatial Analysis: A Methodological Guide. London: Routledge, 2020.

Additional case-study readings and lab tutorials, including the instructor and guest case studies
featured in the schedule, will be shared during the online orientation.
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