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1. What is spatial analysis?

2. Data for analysis.

3. 5 Simple but Powerful Spatial Analysis tools.

4. Cholera  -- Classic Overlay -- Statistical Analysis

Tessellations -- Interpolating Surfaces  -- Joining to ArcGIS Online

Today’s Workshop



Threading throughout

the workshop…

Why teach and do research 

with analysis tools?

How to teach with analysis tools?



GIS objectives:   

Analysis, databases, field methods, expressions, 

media fluency,, classification, measurement …

Content objectives: population, crime, weather, 

hazards, watersheds, ecoregions, ocean currents …

Thinking objectives: scale, systems, permissions, 

giving presentations, solving problems ...



My definition of spatial thinking: 

“Identifying, analyzing, and understanding the location, scale, patterns, and trends 

of the geographic and temporal relationships among data, phenomena, and issues.”  (Kerski)

Esri Definition of Spatial Analysis: 

“The process of examining the locations, attributes, and relationships 

of features in spatial data through overlay and other analytical techniques in 

order to address a question or gain useful knowledge. 

Spatial analysis extracts or creates new information from spatial data.

Or: It is how we understand our world —mapping where things are, how they relate, 

what it all means, and what actions to take.

Spatial Thinking | Spatial Analysis | Defined



• Understanding where.

• Measuring size, shape, distribution.

• Determining how places are related.

• Finding the best locations and paths.

• Detecting and quantifying patterns.

• Making predictions.

Components of Spatial Analysis







Is this spatial analysis?
https://www.urbanobservatory.org/compare/index.html

https://www.urbanobservatory.org/compare/index.html


Is this spatial analysis?

https://livingatlas2.arcgis.com/landsatexplorer/

https://livingatlas2.arcgis.com/landsatexplorer/


Is this spatial analysis?

https://livingatlas.arcgis.com/wayback

https://livingatlas.arcgis.com/wayback


Is this spatial analysis?
https://k12.maps.arcgis.com/apps/Compare/index.html?appid=2dde635eef79449caffbf6a0f71e4c11

https://k12.maps.arcgis.com/apps/Compare/index.html?appid=2dde635eef79449caffbf6a0f71e4c11


Is this spatial analysis?
https://www.arcgis.com/home/webmap/viewer.html?webmap=c83b8aed9ee244a7ae17c1d3147f2431

https://www.arcgis.com/home/webmap/viewer.html?webmap=c83b8aed9ee244a7ae17c1d3147f2431


Is this spatial analysis?
Arcade scripting: 

Under "Change Style" is where you enter the expression, under "Custom (Expression)” (below):

Calculate the percentage of 18 to 21 plus 22 to 29 year olds out of the total population 

for each city in data set:

Round ((($feature.AGE_22_29 + $feature.AGE_18_21) / $feature.POP2000) * 100, 2)

Resulting map:

http://www.arcgis.com/home/webmap/viewer.html?webmap=b90ad50f16ec4af6bac778bda7aec5ac

http://www.arcgis.com/home/webmap/viewer.html?webmap=b90ad50f16ec4af6bac778bda7aec5ac
https://community.esri.com/servlet/JiveServlet/showImage/38-56645-295957/scriptimage1.png
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Your role as instructor is critical

What is the most important tool of all?



•

Considering data
Old school but still viable:   Download data > Process Data > Analyze

New paradigm:   Stream data > Analyze 

Example 1:   Local government GIS portal:   
https://opendata-bouldercounty.hub.arcgis.com/datasets/floodplain-fema-regulated

https://opendata-bouldercounty.hub.arcgis.com/datasets/floodplain-fema-regulated


•

Considering data
Example 2:   Elevation and land cover services.

https://community.esri.com/community/education/blog/2018/06/22/paradigm-shift-using-raster-data-in-the-cloud-for-your-gis-analysis

https://community.esri.com/community/education/blog/2018/06/22/paradigm-shift-using-raster-data-in-the-cloud-for-your-gis-analysis


•

Use the most appropriate toolset 

for the job I
ArcGIS Pro: 1,100 tools.



•

Use the most appropriate toolset 

for the job II
ArcGIS Online:  45 tools.



•

ArcGIS Online analysis considerations
• Analysis creates layers!

• Creator/Publisher role 

• “Use Map Extent” (or not!)

• Data size, bandwidth

• Naming; folders

• Problem-solving; tenacity

• Credits

• Sharing

• Know what you are doing!

• Consider level and background of students

• Consider goals of the course and program.



•

5 Simple but powerful analytical tools

in ArcGIS Online
1. Proximity – Buffer

2. Viewshed

3. Trace Downstream and Create Watersheds

4. Mean Center and Standard Deviational Ellipse

5. Enrich



•

5 Simple but powerful analytical tools

in ArcGIS Online
5 analytical tools

https://arcg.is/1v9TW1

Zebra mussels:

https://arcg.is/8GKyb

https://arcg.is/1v9TW1
https://arcg.is/8GKyb


Analysis where it all started
Starting point:

https://arcg.is/1WKS0C

Results:

https://arcg.is/18WP991



Analysis where it all started

Symbolize  |  Buffer |  Summarize Within  |  Route

Plus:    Walk Time  |  Find Nearest



Classic Overlay Analysis:  Double Local Hazards



Starting Point:

https://arcg.is/niCfD















Statistics:  Crime Analysis
Map:

https://arcg.is/1OaPGX

https://arcg.is/1OaPGX


Tessellations
The Generate Tessellations tool creates

tessellations, or bins (tiles), determined by 

a specified extent, shape, and size.

Map:

https://arcg.is/0OLCm9

https://arcg.is/0OLCm9


Interpolating Surfaces:  Weather
Map:   https://arcg.is/19PaDa

https://arcg.is/19PaDa


1. Examining weather patterns.

2. Predicting the weather.

3. Interpolating weather surfaces.

3 activity components



Add data, set bookmarks



Change style

Analyze



Analyze extremes

Predict weather



Predict weather…



Labeling

Building expressions



Interpolating Surfaces



Interpolating Surfaces:  Considerations

CA  CA + NV Algeria



Presentation

https://edteam.maps.arcgis.com/apps/presen

tation/index.html?webmap=5de6cf3b6dd845f

dbe87a0a18c2e99aa

https://edteam.maps.arcgis.com/apps/presentation/index.html?webmap=5de6cf3b6dd845fdbe87a0a18c2e99aa


https://www.youtube.com/watch?v=AOL4FLonCj0

Video on the Our Earth channel

https://www.youtube.com/watch?v=AOL4FLonCj0


Dig Deeper

Lesson:  Predicting the Weather

Search Learn ArcGIS Lesson library under 

“Predicting the Weather”   https://learn.arcgis.com

https://learn.arcgis.com/


Joining to ArcGIS Online

https://community.esri.com/community/education/blog/2018/02/23/more-

power-for-your-gis-analysis-through-joining-features-to-arcgis-online

https://community.esri.com/community/education/blog/2018/02/23/more-power-for-your-gis-analysis-through-joining-features-to-arcgis-online


The new ArcGIS Online map viewer



2 powerful platform points:

1. You can create web mapping applications from all of your analysis:

Story Maps, compare apps, web app builder/experience builder, and

Presentations.   And your students can do the same!

2. You can bring the results of your analysis and your maps and layers

into ArcGIS Pro, ArcGIS Insights, Business Analyst Web, and other

parts of the platform for further analysis.



Keep Learning!

1. Data sources, data quality, and societal issues:  http://spatialreserves.wordpress.com

2. Learn ArcGIS Library:  https://learn.arcgis.com

3. GeoInquiries Level 2:  https://www.esri.com/geoinquiries

4.    Middle school student map competition on Legionnaires’ Disease:

https://www.arcgis.com/apps/MapJournal/index.html?appid=cf41427b31094b47b00bb33fade617b3

5. Esri spatial analysis posters:  https://community.esri.com/docs/DOC-11530-the-language-of-spatial-

analytics-poster

6. GeoNet Education Community blog:  

https://community.esri.com/community/education/pages/education-blog

http://spatialreserves.wordpress.com/
https://learn.arcgis.com/
https://www.esri.com/geoinquiries
https://www.arcgis.com/apps/MapJournal/index.html?appid=cf41427b31094b47b00bb33fade617b3
https://community.esri.com/docs/DOC-11530-the-language-of-spatial-analytics-poster
https://community.esri.com/community/education/pages/education-blog



