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Office/Department/Division Name

Spatial Data Science 

Programs: Opportunities 

and Challenges

Trisalyn Nelson

Dangermond Chair of Geography 

Trisalyn@ucsb.edu

www.SparLab.org

Department of Geography



Office/Department/Division Name

Spatial Data Science Programs

• BSc in Geomatics

• BSc in GIS (online and on 

campus)

• Masters in GIS

• BS in Data Science  -

spatial emphasis

• BA in GIScience

• Spatial Studies Minor

• PhD in Geography: 

GIScience & 

Geoinformatics



Office/Department/Division Name

Thoughts on Decisions and Challenges

• Audience and size

• Teaching programming/statistics

• Prerequisites (equity implications)

• Student recruitment
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Teaching Spatial Data Science 

Dr. Song Gao

Geospatial Data Science Lab

University of Wisconsin – Madison

https://geods.geography.wisc.edu/



New Data Science Major and Spatial Data Science Curriculum  

https://datascience.wisc.edu/



New Data Science Major and Spatial Data Science Curriculum  

https://datascience.wisc.edu/





Two different groups of mindsets

Geography elected Data Science elected

Image Source: https://www.ptcnews.tv/why-should-you-choose-data-science-as-your-career-en



Final Projects

http://geods.geography.wisc.edu/course/geog573/

http://geods.geography.wisc.edu/course/geog573/


• Acknowledge differences in thinking, knowledge, and skills

• Engage with real-world problems/applications

• Students love code examples

Learned from experiences



https://community.esri.com/t5/education-blog/a-guide-to-spatial-data-science-courses-in-esri/ba-p/884816

https://community.esri.com/t5/education-blog/a-guide-to-spatial-data-science-courses-in-esri/ba-p/884816


Thank you!



“Spatial Data 
Science and 

Applications”
at UC San Diego

Ilya Zaslavsky

Director, Spatial Information Systems Lab

San Diego Supercomputer Center, UCSD



Teaching “spatial” to data scientists

• Massive enrollments in data science programs across the US: need 
curriculum building on skills and knowledge from DSC courses

• DSC170 is an upper division elective for UCSD data science majors:
• Students have 2+ years of Python and machine learning

• Coding requirements makes it difficult to attract students from other departments

• Practical project-based approach, with real data and problems from several 
domains

• Open-source and commercial spatial data libraries + AI libraries; intense 
on-line interactions outside lectures and discussions

• Direct interaction with ESRI developers – extremely helpful!

• A trove of notes and workarounds discovered by students – and shared 
with ESRI



DSC170 Course Recap: the basics

Maps

Prior Knowledge

How to map data, and 
why some maps are bad

Critical Thinking

Cartography 
Rules

Pandas
Types of spatial data and 

how they are different
GeoPandas

Why GDFs sometimes 
don’t align on a map?

Projections

Why binary spatial predicates 
sometimes don’t work?

Geometric issues 
and uncertainties

New Concepts 

How to describe data 
quality?

How to test and ensure 
data integrity?

Spatial metadata

Spatial data 
structures



DSC170 Course Recap: feature analysis

GeoPandas

Prior Knowledge

Other libraries? 
Comprehensive? Better maps?

Critical Thinking

ArcGIS API for 
Python

Some operations are the same 
Spatially-enabled data frame 

and operations on SEDF

Some operations are different –
they are over “layers” 

Feature sets and layers, and 
operations on layers

How to handle all the different 
data generated in GIS analysis

All data can be managed in 
AGOL

New Concepts 

How to make decisions about 
width of buffers; joins, etc.

Core purpose : integrating disparate 
data from different sources

Need to understand trade-offs 
and make assumption explicit 

GeoPandas
Spatial 

Operations 
(dissolve, 

buffer, spatial 
join, …)



DSC170 Course Recap: imagery

ArcGIS API for 
Python

Prior Knowledge

Other types of spatial data, and 
how they are different

Critical Thinking

Imagery layers

Where to find and how to 
compute imagery layers? 

Raster map algebraHow to combine rasters?

Rules of map 
combination

Why (A+B) <> (B+A) 
in raster calculator?

AGOL, and embedded 
raster functions

New Concepts 

What are trade-offs in 
combining rasters

ArcGIS  vector 
operations 
(geocoding, 

extent, 
overlay) 

Server infrastructure  for 
big raster data



DSC170 Course Recap: towards machine learning

Scikit Learn

Prior Knowledge

How to improve ML model 
accuracy with spatial data?

Critical Thinking

Geoenrichment

Geocoding, drive-time 
and regular buffers

How to detect objects?
Arcgis.learn (SSD, 

random forest, etc.)

Where to find data and how 
to prepare data for ML?

Spatial weights, spatial 
lag variables, spatial 

autocorrelation

New Concepts 

Regression with 
spatial weights

Spatial Analysis

Rasters

gis.content.search

How to include spatial data in 
statistical models?

How to define and explicitly 
represent spatial relationships?

Regression with 
rasters



GIS for 
Science, 
Vol. 3

Now in 
Print!



Student feedback

During summer internship, 
I was stood out because of 
the speciality in spatial 
data when we took over a 
project which analyzes 
the national power 
network in China, and I was 
the only one in the team 
who had experience in 
geopandas and arcgis



Spatial data science for COVID-19 analysis and  modeling

COVID-19 Predictive Modeling Dashboard

Spatially-explicit agent-based model of COVID-19 in schools
DSC170 final student projects are publicly available



Lauren Bennett, PhD

Are GIS analysts already 
data scientists?



• We solve the world’s most complex spatial problems

• We apply a myriad of tools and approaches to tackle diverse problems

• We use the best available methods and technology

• We work across domains and industries

What does the GIS community do? 



What is a data scientist? 

To me, data plus math and statistics only 
gets you machine learning, which is great if 
that is what you are interested in, but not if 
you are doing data science. Science is 
about discovery and building knowledge, 
which requires some motivating questions 
about the world and hypotheses that can 
be brought to data and tested with 
statistical methods.

-Drew Conway



What is a data scientist? 



What is a data scientist? 
Spatial Analysis,



Visualization
& Exploration

Spatial 
Analysis

Machine Learning
& AI

Big Data
Analytics

Modeling
& Scripting

Sharing
& Collaboration

Data
Engineering

The building blocks of spatial data science



Advancing Spatial Science

Data

Engineering

Visualization
& Exploration

Spatial 
Analysis

Machine Learning
& AI

Big Data
Analytics

Modeling
& Scripting

Sharing
& Collaboration



Spatial Approach

Advancing Spatial Science



Focused on finding the right tools to solve your problem

ArcGIS Advancing Spatial Science

Vector and

Tabular Analysis, 

Spatial Statistics

AI, Machine 

Learning, Deep 

Learning

Big Vector and 

Tabular Data 

Analysis

Raster Analysis,  

Deep Learning
Real-Time 

Analysis

Network and 

Routing Analysis





Teaching and Learning Resources

• Spatial Data Science in Higher Education

• Spatial Analysis and Data Science

• Spatial Statistics

• Spatial Data Science MOOC

• A Guide to Spatial Data Science Courses

in Esri Academy

• More ?

- Contact ckurnia@esri.com

Start October 27, 2021

https://learn.arcgis.com/en/gallery/#?t=path
https://go.esri.com/spatial-data-science-higher-ed
https://www.esri.com/en-us/arcgis/products/spatial-analytics-data-science/overview
https://esriurl.com/spatialstats
https://esriurl.com/spatialdatasciencemooc
https://community.esri.com/t5/education-blog/a-guide-to-spatial-data-science-courses-in-esri/ba-p/884816


To connect, please reach out to Canserina at:

ckurnia@esri.com

Thank you and please fill in the exit survey


	Introduction
	SpatialDataScience Nelson
	Teaching Spatial Data Science-SongGao
	ESRI_Webinar_on_teaching_spatial_data_science_Ilya
	SADS_Webinar_Lauren
	resources

