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Workshop Goal 
The goal of this workshop is to provide educators at multiple levels (primary, secondary, 

community and technical college, university, and lifelong learning settings (museums, libraries, 

field camps) and multiple disciplines (geography, GIS, environmental studies, earth and biological 

sciences, sociology, and business) the confidence and skills to use GIS at a beginning level.  GIS 

skills can be most easily gained through the use of web mapping applications and the ArcGIS 

Online platform; hence those tools will be the focus of this workshop.  

 

Key issues of our 21st Century world, including population change, demographics, natural 

hazards, energy, water, human health, transportation, biodiversity, climate, and others occur at 

specific locations and often exhibit geographic patterns, relationships, and trends. GIS is an 

incredibly useful tool in which to analyze those and many other issues.  Teaching about GIS and 

with GIS can foster skills in critical thinking, spatial thinking, working with data, communication, 

and can help students understand the Earth, and how they might be able to get involved in being 

a “change agent” to help their community and our world change for the better—to become a 

healthier, happier, more sustainable planet.  The advent of the web-enabled GIS platform ArcGIS 

makes learning about and teaching GIS more accessible, straightforward, and achievable in a 

short amount of time than ever. 

Workshop Outline 

Many tools and data sets exist within the Esri ArcGIS platform to learn GIS.  This workshop will 

focus on the following 2 data sets and tools, with the belief that if you work through these 

examples, you will be able to quickly gain the skills you need to keep progressing in your own 

GIS journey. 

1. Examining issues and data and learning GIS using web mapping applications.  

2. Examining issues and data and learning GIS using the ArcGIS Online map viewer.  

3. Performing spatial analysis using the 1854 London cholera problem. 

4. Joining your content to the Living Atlas of the World for additional capabilities. 

 

1.  Examining issues and data using web mapping applications. 

 
1.1.  Maps as Geographic Tools.  For centuries, maps stirred imaginations and inspired 
explorations of the unknown.  Today, maps are still used to explore, but instead of “terra 
incognita”, maps are used to help understand relationships across areas, regions, scales, and 
themes.  From a long rich history on wood blocks, copper plates, silk, film, and paper—today’s 
maps are created and used in a GIS, where maps are dynamic—map scale, symbology, and 
content can all be changed so that issues can be better understood.  These maps no longer are 
simply reference documents that help us understand where things are, but can help us 
understand why things are where they are.  Digital maps created with and viewed within spatial 
technology can be combined with other maps and information, charts, stories, and multimedia.   

1.2.  Components of GIS.   GIS includes: 
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(1) Geographic Information Systems (GIS) (2) Remote Sensing, and (3) Global Positioning 
Systems (GPS), or, Global Navigational Satellite Systems (GNSS).   

1.3  Defining Geographic Information Systems  

The core GIS definition usually includes the following: GIS is composed of hardware, software, 
data, methods (tools, models, procedures), and people.  Another useful  definition is, “GIS is a 
system for collecting, management, manipulation, analysis, and presentation of spatially 
referenced data.”  Still another definition is that a GIS enables the capture, modeling, storage, 
management, and presenting complex systems.  Another way to conceptualize GIS is to break 
apart its words:  The “G” or “Geographic” component refers to the location-component—
everything in a GIS is referenced to real-world coordinates.  These coordinates can define a single 
point, a line, or a polygon, or define the starting point and extent of a grid, or image.  The “I” or 
“Information” component refers to the informational database behind spatial data; a geo-
database, stored as a table or set of related tables, containing spatial fields (such as latitude-
longitude or street address or city names), and aspatial fields (such as housing type or number of 
people aged 10-19).  The “S” or “System” component ties the “G” and the “I” segments—one can 
select a feature via using the map, or via a row in the data table.  The “S” component ensures 
that a GIS is not just a set of graphics floating around in cyberspace, but that the attributes always 
are linked to the mapped feature. 

By combining the spatial with the aspatial data, we create a holistic view of the world.  GIS data 
are analyzed in layers, which can cover such themes as land use, land cover, hydrography, 
zoning, ecoregions, transportation, elevation, climate, and more. 

The process-oriented definition of GIS is that:  A GIS is a computer-based system that provides 
for the collection, storage, analysis, and display of georeferenced data.  A problem-solving 
definition of GIS is:  A GIS is a decision support system involving the integration of spatially 
referenced data in a problem-solving environment. 

More recently, some definitions have focused on GIS moving from a system of records to a system 
of engagement.  GIS now supports a mechanism by which ordinary citizens can have a greater 
role in their own local government.  For example, where should the urban greenway be planned?  
Can the city fix the broken sidewalk in my neighborhood?  Where are the floodwaters scheduled 
to be in 2 hours?  

GIS is sometimes defined in terms of the questions it can answer, including: 

• Location:  What is at………….?   This question seeks to find out what exists at a 
particular location. A location can be described in many ways, using, for example place 
name, post code, or geographic reference such as longitude/latitude. 

• Condition:   Where is it………….?   The second question is the converse of the first and 
requires spatial data to answer. Instead of identifying what exists at a given location, one 
may wish to find location(s) where certain conditions are satisfied (such as an unforested 
section of at-least 2000 square meters in size, within 100 meters of road, and with soils 
suitable for supporting buildings). 

• Aspatial Questions:  "What's the average number of people working with GIS in each 
location?" is an aspatial question - the answer does not require the value of latitude and 
longitude; nor does it describe where the places are in relation with each other.  

• Spatial Questions.  "How many people work with GIS in the major neighborhoods or 
centers of Delhi" OR " Which centers lie within 10 km of each other? ", OR " What is the 
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shortest route passing through all these centers". These are spatial questions that can 
only be answered using latitude and longitude data and other information such as the 
radius of the Earth. GIS can answer such questions. 

Think about:  What spatial question(s) are you most interested in? 

1.3.1  Spatial Technology:  A Platform.  About five years ago, GIS began to transition from a 
set of tools into a platform that people can build on.  Platforms are powerful because people can 
build their own applications on them.  Think of the ioS on iPhones that app developers build on, 
or HTML and CSS that are used to develop interactive web pages.   

1.4  GIS in Education.  What are the advantages of using GIS technology in education?   

• Offers a powerful decision-making toolkit that can be used in educational administration, 
educational policy, and in instruction.   

• Offers administrators a way to visualize and manage everything from monitoring campus 
safety, mapping campus infrastructure, routing school buses, planning where and when 
to close schools and open new ones, and strategizing recruitment efforts.   

• Provides educational policymakers with tools to see patterns in educational achievement 
and where to target new programs.   

• Help students understand content in a variety of disciplines:  geography, history, 
mathematics, language arts, environmental studies, chemistry, biology, and many more.   

• Can be used as inquiry-driven, problem-solving, standards-based, field-oriented tasks.   

• Provides the foundation for career pathways that are increasingly in demand.   

• Helps students think critically, use real data, and connects them to their own community.  
It does so in ways that appeal to today’s visual learners.   

• Geotechnologies, along with biotechnologies and nanotechnologies, are the three key 
skills and job markets for the 21st Century (Gewin US Dept of Labor 2004). 

1.4.1.  The Whys of Where.  GIS-based questions begin with the “whys of where”—why are 

cities, ecoregions, and earthquakes located where they are, and how are they affected by their 

proximity to nearby things and by invisible global interconnections and networks?  After asking 

geographic questions, students acquire geographic resources and collect data.  They analyze 

geographic data and discover relationships across time and space.  Helping students to ask good 

questions is key and where you have an important role as their instructor.   Spatial technology 

connects well with Gritzner’s (2002) three questions of what is where, why there, and why care? 

1.5   Why is this the ideal time for you to be using GIS Technology in your classroom?   

(1) You have a wealth of mapped data on watersheds, ecoregions, population, natural hazards, 

and much else at your fingertips.   

(2) You have tools that allow you and your students to measure and analyze the world, from local 

to global scale, on the web, available at any time, anywhere, and on any device.   

(3) You have a network of other educators in Australia and around the world who have similar 

interests that you can trade ideas with.   

Examining the locations of businesses can also foster spatial thinking and enhance skills in 

Spatial Technology. In the business world, location is usually the factor in determining whether it 

will thrive or fail.   
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1.6  Time for a coffee break.   Examine this interactive web map of Starbucks coffee 

establishments around the world. The map is based on ArcGIS Online from Esri. 

http://www.arcgis.com/home/webmap/viewer.html?webmap=ec6fe7b6dacc4c91ba89f1eb7a9df2

17 

The map opens with a 

view centered on 

Manhattan in NYC.  The 

data are displayed as 

points and also as a 

heat map.  A heat map 

shows the relative 

clustering of data, with 

“hot” or “bright” colors 

indicating clustering of a 

certain variable or 

feature, and “cool” or 

“green-blue” colors indicating areas containing fewer of a specific variable or feature.   

Clustering.  Why are Starbucks clustered in this part of the New York City and not in other parts?  

To assist your answer, use Basemap > change the basemap to Imagery with Labels.  Zoom in to 

Manhattan.  You can use the Show Contents of Map button to display the map layers, and then 

toggle them on and off as shown below (or make them semi-transparent from a menu from the 

(…) choice when you click on and expand the individual layers).   

Starbucks in Australia.  Enter Sydney in 

the search box to the upper right of the 

map and select Sydney, NSW, Australia.  

Why are Starbucks clustered in this part of 

the city? 

In the search box, enter Jilliby and zoom to 

Jilliby in New South Wales Australia.   

Would you say that Jilliby is larger or 

smaller than Sydney?  Do research to back 

up your observation.  Why, according to this data set, are there no Starbucks in this town?  

Think about specific types of business—a petrol station, convenience store, concert hall, home 

improvement store, airport—they all have different population thresholds that they must meet.  

Some are viable in a small town or even in no town at all, while others, such as IKEA or other 

chains with a large footprint, need a large nearby population base to stay in business. 

Extend the lesson.  How are Starbucks distributed in other major cities around the world?  How 

does the type of product influence where it expands globally?  The headquarters of Starbucks is 

in Seattle Washington:  How does the location of the headquarters of a chain influence where, 

how, and the rate at which it expands?  Name 2 other factors that influences if and when a 

business could expand.  What 2 factors influence Starbucks expansion?  Name 2 other chain 

businesses that have spread regionally, nationally, and globally.  Which have you visited?  

http://www.arcgis.com/
http://www.esri.com/
http://www.arcgis.com/home/webmap/viewer.html?webmap=ec6fe7b6dacc4c91ba89f1eb7a9df217
http://www.arcgis.com/home/webmap/viewer.html?webmap=ec6fe7b6dacc4c91ba89f1eb7a9df217
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Thus, GIS can encourage critical thinking, and for thinking across disciplinary boundaries. The 

activity above, for example, touched on geography, but also sociology (consumer preferences), 

and economics (prices, personal income, global trade).   

1.7.  Mapping other businesses.  You can map the location of any business as point 
data.  Think about this map of 2 types of businesses in a different city, for example, car washes 
versus bail bonds (Links to an external site.)Links to an external site..  Why do these 2 
businesses exhibit different spatial patterns?  Here we are interested in the location of the 
businesses, rather than how much sales volume occurred at each or the number of 
employees.  The businesses are 
mapped as discrete symbols.  Think 
about whether these symbols are 
suitable.  

Open each layer’s table to discover 
how many car washes and bonds 
businesses exist in this dataset.   

1.8.  Investigate international 
migration.  One of the maps in 
the Esri Coolmaps gallery enables 
you to visualize migration data over 
time and space in a 2D and 3D tool that is a powerful tool and is responsive in a web browser.   
 
The map opens in 3D mode and in Play mode, showing a set of data for selected countries (the 
UAE, Mexico, China, and Singapore during the 1990s, 2000s, 2010, and 2013.  This selected set 
provides a good introduction for teaching about the patterns, relationships, and trends in the 
data.   The thickness of the lines coming out from or going to each country selected indicates the 
amount of migration, and the end points of each line indicates the countries sending people to or 
receiving people from each country.  For each country, the raw number of out- and in-migrants is 
indicated, along with the percentage of that country’s total population for each time period.  After 
viewing the introductory data, use the “pause“ button to stop the Play mode and to select among 
the list of the world’s countries.  The capability of selecting countries and time, the cartography, 
and the ability to switch between 2D and 3D combine to make this a useful teaching and research 
tool.   
  
Teaching with the international migration map.  Always ask, “Where did the data come 
from?  Can you trust it?”  This data came from the UN Trends in International Migrant Stock:  The 
2013 Revision is provided by the UN Department of Economic and Social Affairs.  Use the “i” 
button to go to the data’s source.  According to this data set, how long does a migrant have to live 
in a country before he or she is no longer considered a “migrant”? 
  
Use this map to understand migration patterns and number.  “How has Australian immigration 
changed in amount and in the countries sending migrants to Australia over the past 25 
years?  What are some of the social and political changes that are occurring in the country with 
the changes in migration?  What do you think Australia will be like in 25 years if current trends 
continue?”  These questions illustrate that the visualizations help students understand geographic 
phenomena, but can also be used in tandem with other sources.  Teaching with maps often 
confirms certain hypotheses and preconceived notions and yet shatters others.  For example, 
observe the high percentage of Reunion Island’s population moving to the USA.  Is it part of 

https://www.arcgis.com/home/webmap/viewer.html?webmap=a62a9568b2484e948eef591ceccd232b
https://www.arcgis.com/home/webmap/viewer.html?webmap=a62a9568b2484e948eef591ceccd232b
http://coolmaps.esri.com/
https://community.esri.com/external-link.jspa?url=https%3A%2F%2Fcoolmaps.esri.com%2F%2310
https://community.esri.com/external-link.jspa?url=https%3A%2F%2Fcoolmaps.esri.com%2F%2310
https://community.esri.com/external-link.jspa?url=https%3A%2F%2Fcoolmaps.esri.com%2F%2310
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climate-induced sea-level rise migration?  The number of countries that sent people to Somalia 
is small, and the number of countries receiving Somalians somewhat higher.  What keeps most 
of the population in Somalia, given ongoing political, health, and economic challenges?  Consider 
financial resources required to move, and ties to home/sense of place.   
 
Note that Australia has 
one of the highest 
percentages of migrants 
living there of any 
country over 10 million 
people, at nearly 50% of 
the total population.  Has 
a country’s in- or out-
migration changed over 
time in terms of country 
of origin? If so, how?  
What will the pattern look 
like in 25 years?  
   
1.9.  Investigating a cities 3D scene.  Examine the following 3D globe that contains the 600 

largest world cities from 2015, from United Nations data: 

http://www.arcgis.com/home/webscene/viewer.html?webscene=b1d6e89b250a4d72990312befd

7bffa5  

In this globe, the cities are 

symbolized as graduated symbol—

the size is based on the city 

population.  Note past, present, and 

future populations.  Note the 

histograms, analyzing change over 

time.  Based on your knowledge of 

global population trends, find a city 

where the population is increasing 

less rapidly by percentage and more 

rapidly than for your city.  Name 3 reasons for differing rates of growth of city populations. 

1.10.  Investigating global population using a 3D scene.  Not all cities are created equal, or 

course, in size, area, land use, commerce, economics, or other attributes.  Another way of 

representing data is not by points but by a mesh, or grid.  Elevation, slope, temperature, and 

other continuously changing variables are often represented this way.  In a GIS, points, lines, 

and polygons are referred to as vector data, while grids are referred to as raster data.  Here, 

let’s represent population through gridded data, but project the grids into “cylinders” that extrude 

above the surface of the Earth.  Examine the following globe:  

https://ralucanicola.github.io/JSAPI_demos/world-population/  

https://community.esri.com/external-link.jspa?url=https%3A%2F%2Fwww.theguardian.com%2Faustralia-news%2F2017%2Fjun%2F27%2Faustralia-reaches-tipping-point-with-quarter-of-population-born-overseas
https://community.esri.com/external-link.jspa?url=https%3A%2F%2Fwww.theguardian.com%2Faustralia-news%2F2017%2Fjun%2F27%2Faustralia-reaches-tipping-point-with-quarter-of-population-born-overseas
http://www.arcgis.com/home/webscene/viewer.html?webscene=b1d6e89b250a4d72990312befd7bffa5
http://www.arcgis.com/home/webscene/viewer.html?webscene=b1d6e89b250a4d72990312befd7bffa5
https://ralucanicola.github.io/JSAPI_demos/world-population/
https://community.esri.com/servlet/JiveServlet/showImage/38-57665-368743/austr_migration.PNG
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How does this change 

your perception of world 

population?  This globe 

uses data from the NASA 

Socioeconomic Data and 

Applications Center 

(SEDAC) hosted by 

Columbia University, from 

2000 to 2020.  Change 

the years on the globe.  

Which regions are 

experiencing the most 

rapid population increase?  Why?  

1.11.  Examine the world’s water balance.   Another web mapping application, the water 

balance app (https://livingatlas.arcgis.com/waterbalance/)  anywhere on Earth to obtain values 

on soil moisture, snowpack, precipitation, evapotranspiration, runoff, and change in storage.  

The map is a good illustration of GIS becoming the nervous system of the planet, tied to real-

time sensors and the Internet of Things.  Use the map to teach about seasonal change, 

differences between the northern and southern hemispheres, the effect of coastlines and 

mountain ranges on climate, and much more.   

 

2.  Examining issues and data using the ArcGIS Online map 
viewer.   

 
2.1. Examining demographic patterns.   Now that you have used web mapping 

applications, a logical next step is to use the full ArcGIS Online mapping interface.  

Using the interface, if you 

develop these 10 

fundamental GIS skills, you 

can analyze spatial 

patterns and trends for 

other themes and scales.  

The 10 skills can be 

practiced with the following 

https://livingatlas.arcgis.com/waterbalance/
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multi-scale demographic investigation. 

Practice the following skills on the data layers on this map to understand demographic 

patterns for Chicago or another location in the USA. Note that because of the way the 

data layers are served, not every skill will be able to be performed on every layer.   

• 1. Changing scale & selecting map layers. 

• 2. Measuring & bookmarking. 

• 3. Changing symbology & classification. 

• 4. Working with tables. 

• 5. Filtering data. 

• 6. Configuring popups & map notes. 

• 7. Saving & sharing maps. 

• 8. Creating map presentations. 

• 9. Creating web mapping applications including story maps. 

• 10. Performing analysis:  Proximity, summarize, routing, spatial statistics. 

 

3. Performing spatial analysis using the 1854 cholera London 
problem.   

 

Analyze Cholera in 1854 London.  Spatial analysis represents the real power of a GIS.  

Let’s learn some analytical tools with the following activity:  One of the earliest uses of 

maps as an analytical tool, rather than simply a reference document, was by Dr John Snow 

in mid-19th Century London.  He suspected that cholera was a water-borne disease rather 

than caused by an airborne “miasma”.   To prove his theory, he surveyed where in Soho 

(a London neighborhood) cholera deaths were occurring during an outbreak in August 

1854 (for more, see the book Ghost Map).  Dr Snow marked every death on a map with a 

small black line.  The resulting pattern clearly showed a clustering of deaths near one 

public water pump, and led to the removal of that pump’s handle and the saving of many 

lives. As you use GIS in this activity, think of other data sets and problems that you could 

use these same tools on.   Access the web map on:  http://arcg.is/1feKvK  or the full URL 

here: 

http://www.maps.arcgis.com/home/webmap/viewer.html?webmap=87c0f79108e246d49f97a6cf

e4fce157  

Sign In to your account in ArcGIS Online.  

Once signed in > go to the left of the map 

> Home > Content: 

 

http://www.arcgis.com/home/webmap/viewer.html?webmap=61c278a5c9c143a4971030ead2f6a5e3
http://arcg.is/1feKvK
http://www.maps.arcgis.com/home/webmap/viewer.html?webmap=87c0f79108e246d49f97a6cfe4fce157
http://www.maps.arcgis.com/home/webmap/viewer.html?webmap=87c0f79108e246d49f97a6cfe4fce157
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Create a new folder named “cholera_workshop”.  Go 

back to your map.  Save   your map with 

an appropriate name (such as Mapping Cholera in 

1854 London Workshop) in your cholera folder.  Go 

back to Home > Content and verify that your map is 

now saved in your cholera_workshop folder, as shown 

below.  Note that the content item is a “web map” and 

that it is not shared with anyone yet (as indicated by 

the padlock symbol).  If your map is not in your cholera 

folder, you can click on the box to the left of the title of 

your map to select your web map, and use > Move, to 

move it to the correct folder.  Why did we spend a few 

moments discussing content and folders?  Managing data is an important beginning GIS skill for 

students to learn:  Working with GIS means working with a wide variety and volume of data, and 

understanding where it is located and what type of data it is is critical to successful use of these 

tools.  In this case, you opened a web map, saved your own copy of the web map, which 

contains several layers, and noted that you have not shared it with anyone yet. 

Cholera analysis, Level 1.  Click on your web map title to begin examining the map.   

You will be placed on the metadata screen, which you can populate later with a thumbnail and a 

more complete description.  On the metadata 

screen, use > Open in Map Viewer to view your 

map.  On the map, examine Dr Snow’s original 

map from 1854, scanned and ready for your use 

in ArcGIS Online.  Consider the pros and cons of 

the map symbols that Dr Snow used.   

Make visible and examine the 1889 Clerkenwell 

map. Compare the Clerkenwell map to the John 

Snow map.  Using the measure tools, measure 

the Distance from east to west across the study 

area.  Make visible the public water pumps layer 

and note the clustering of John Snow’s markings 

to the pumps.  Make visible the location of Baby Lewis’ death.  This is often referred to as the 

first, or index case for the August 1854 cholera outbreak.  Note its proximity to one of the public 

water pumps.  Which pump is it near? 

Click on Baby Lewis’ point and in the popup read why 

her death was important to Dr. Snow’s study.  Make 

visible the Susannah Eley map layer.  You won’t see it in 

this neighborhood. So, use the Zoom To function to find 

it, as shown. 

http://www.ph.ucla.edu/epi/snow/indexcase.html
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Now, examine the location of Susannah Eley’s death and read in the popup why her death was 

important to Dr. Snow’s study.  Use the distance tool to determine how far Susannah lived from 

the Soho neighborhood.  Then, Zoom back to the Soho neighborhood. 

Examine the location of the St James Workhouse and the Lion Brewery and read the 

information about them in their popups.  Examine the pattern of the cholera deaths in and near 

the workhouse and brewery, and consider the implications.   Next, examine the location of the 

Pesthouse Field, read the information, and discuss the implications.    

Consider what you have just done in the above steps. You have been thinking spatially while 

using GIS.  At this point, you could stop the lesson and the investigation, and the above activity 

becomes what you could do with younger aged students or students new to GIS.  You can do 

similar types of analysis as you did here with any map, by only using few tools, asking meaningful 

geographic questions, and discovering answers.  But, you can do much more with this data and 

by extension, with any map by using a few additional tools, which you will explore in the next 

sections.  Note also that you could take any map or aerial image, scan it, georegister it (in ArcGIS 

Pro) and use it in ArcGIS Online.  

Cholera Analysis, Level 2.  Turn on the map layer named “Locations with 1 or More Cholera 

Deaths”.   Note the spatial patterns.  Note 

also that every point is symbolized as a 

small red circle.  However, not every point 

is created equal—some locations (houses) 

sadly had more than one death.  John 

Snow “stacked” thin black marks to show 

how many cholera deaths occurred in each 

multi-floor house.  The point layer contains 

this same data, but stored differently—each 

point represents a building where deaths 

occurred, and the deaths are stored in that point’s attributes (the table, as you recall is the “I” 

part of GIS). 

To access this information, change the style for “Locations with 1 or More Cholera Deaths” from 

Show Location Only to > Deaths using Counts and Amounts (Size). Take defaults > Done. 

Analyze the pattern that you see.  What would you like your students to observe at this point?  

Show Table for Locations 1 or More 

Cholera Deaths to examine the attributes:   
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Sort in descending order on Num_Cases to get a sense of the range.  Note that 322 features 

exist in the data set.  Each feature corresponds to a 

row in the table, or a point on the map.  Click on the 

field “Num_Cases” > Statistics, > note the sum of 

values.  The sum of values equals the number of 

deaths from this outbreak of cholera. 

Change Style > Heat Map.  Experiment with Area of 

Influence slider bar.  Make an observation and 

remember that you can create a heat map for any type 

of data you wish (population, hurricanes, and so on).  

When done observing, change style back to Show 

Location Only. 

Show Table for Public Water Pumps and examine the 

table to see the data, noting the number of pumps in 

the data set and the information that each pump contains.  

Once again, at this point, depending on the age of your students and your objectives of the lesson, 

you could stop the lesson.  You have in this section extended the analysis by symbolizing the 

data and examining the tables.  Because you are in this workshop in part to discover what GIS 

can do, let’s continue on.  First, save your map. 

Cholera Analysis, Level 3.   Filtering is a powerful way to narrow down your data.  Here, to 

reduce the number of features, under the Public Water Pumps map layer, use the > Filter tool. 

Use Filter > to Filter pumps to select the Broad Street Pump (in the dialogue box, use “unique” to 

see the names and then choose 43 Broadwick Street (Broadwick is the new name for the street 

named Broad Street back in the 19th Century).   

 

Your map should now show just 1 water 

pump instead of all 12, because you applied 

the filter. 

Using Filter you could filter world cities to 

just those over 10 million people, or 

neighborhoods where the population has 

increased by over 2% per year over the past 

decade, or those trees that are in poor 

condition, or those water wells where the pH is less than 5.5, and so on.  

Click on Analysis to the upper left of the map to access the analysis tools.  Use Analysis > Use 

Proximity > Create Buffers:  Buffer the Broad Street pump by 152 meters (corresponding to 500 

feet, which was the threshold distance for most people to walk to a public water pump). Skip the 

options to keep it simple for now.  Name the result Buffer 152 m Broad St. > Pump > Uncheck 

“use current map extent”, and Save to your cholera folder, as shown.  
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Next, > Run Analysis.  View your resulting 

buffer.  What shape does it have, and why?  

Use the measure tool to verify the distance 

from the pump to the edge of the buffer shape.  

 

Now that your buffer is done, now create a map 

layer that shows areas within a 2-minute walk 

time from the pump. Use Analysis > Use 

Proximity > Create Drive Time Areas  (a bit of a 

misnomer here because you are actually going 

to create a walk time map) > (1)  Public Water 
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Pumps > (2) Walking Time 2 minutes > (3) 

Overlap > (4)  Name resulting layer as “Walk 

Time 2 Min Broad St Pump”, uncheck “use 

current map extent”, and save to your 

cholera folder, as shown: 

Run Analysis.  Be patient while the layer is 

created.  As you know, each time you run an 

analysis tool, a new layer is created.  This is 

why you need to have a publisher role in 

your ArcGIS Online organizational account, 

so you can publish (create) layers.  But 

these layers are powerful and can be used 

in other maps as layers there.   

When done, change the style of your new 

layer if you’d like.  Compare the shape of 

walking time to Broad Street Pump vs. the 

shape of the 152-meter buffer and the 

reasons for the differences.   

 

Use caution in interpretation.  The walk time 

is calculated from modern data, not how 

long it might have taken in 1854 to walk those same streets.  Consider showing students street 

paintings or some of the first photographs, discussing whether it is faster to walk the streets of 

London now dodging vehicles and pedestrians or in 1854, dodging horses, buggies, 

pedestrians, and pickpockets (such as Charles Dickens’ the artful dodger in Oliver Twist!). 

Remove the Filter for the public water pumps.  Now, all of the pumps should be visible.  

Analysis tools work on all of the features in a layer unless they are filtered.  Now you will be 

able to Buffer all pumps by 152 meters.  Use the same procedures for buffering that you did 

earlier.  Name resulting layer Buffer 152 meters All Pumps.  Note the pattern of the resulting 

buffers.  
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Now you are ready to summarize the number of 

cholera cases within each buffer. To do this:  

Analysis > Summarize Data > Summarize Within > 

(1) Choose area layer to summarize:  Buffer 152 m 

All Pumps > (2) Choose layer to summarize:  

Locations of 1 or more cholera deaths > (3) Add 

statistics:  Num_Cases and for statistic, select 

“Sum.” > (4) Choose field to group:  Skip this. > (5) 

Result layer name:  Summarize Locations with 1 or 

more cholera deaths within buffer of the Public 

Water Pumps, unchecking use current map extent, 

and saving your result in your working folder, as 

follows: 

For your new Summarize Locations 

layer, open the data table.   

Compare the “count of points” 

versus the “Sum Num_Cases”. 

What were the 3 top pumps in 

terms of the number of cases 

(which sadly was the same as the 

number of deaths)?  Save your 

map.   

Let’s say that you now are Dr 

Snow, and, armed with your water-

borne theory of the cause of 

cholera, need to visit all of the 

pumps to assess their water quality.  

People are dying, and you need to 

be as efficient as possible.  You 

need to calculate a route that will 

most efficiently walk you around 

Soho so that you can deliver your 

results to the health board and have 

the handle of 1 pump removed. 

Use Analysis > Use Proximity > 

Plan Routes > (1) Choose point 

layer representing stops to visit:  

The Public Water Pumps  > (2) 

Travel mode for routes:  Walking 

time > (3)  Routes begin at:  Add a 

point to the map at Dr. Snow’s 

“office location” at the intersection 

of the two major streets Oxford 

Street (East-West) and Charing Cross Road (North-South), which lies just off the northeast 
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corner of the study area.  See graphic to help 

you drop this point.  When your point is dropped, 

it will appear on the map.  Start time:  Leave this 

alone, thus defaulting to the current time. > (4) 

Routes end at: Return to Start. > (5)  Maximum 

number of vehicles to route:  1 “vehicles” -in 

other words, 1 person walking.  > (6)  Maximum 

number of stops per vehicle = 14 (to include all 

pumps and the start and end points).  > (7)  Time 

spent at each stop:  45 minutes to check the 

water. > (8) Limit the total route time per vehicle 

to 24 hours. Again, given the critical nature of the 

situation, Dr. Snow needs to complete his work in 

under 1 days’ time. > (9) Result layer name:  

“The Route to Locations with Cholera Deaths”, 

uncheck “use current map extent”, and place in 

your working cholera folder.  

Graphic showing how to drop a point on Dr 

Snow’s office location (the only fictitious part of 

the lesson—Dr Snow’s office was in a different 

part of the city).  Don’t worry if your point is not 

right at the intersection.  

Allow time for the routes to generate.  When 

done, you will see two new map layers:  (1) 

Routes to Public Water Pumps – Assigned 

Stops.  (2) Routes to the Public Water Pumps.  

They will be displayed in blue on your map 

(which of course you could change to a different 

color or symbol if you wish): 

Save your map. Examine the table of your 

“routes to public water pumps”.  There should be 

1 record in this table, similar to that shown:  
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Consider having your students indicate how 

long in minutes and in hours it will take Dr Snow 

to visit all of the pumps.  Will Dr Snow be able to 

visit all of the pumps in less than 24 hours?   

The table of the assigned stops layer shows the 

arrival and departure time at each pump. 

 

Remember the metadata!  A good practice to cultivate is 

to populate the metadata for every map, at least to some 

extent.  Do this now by using the Information button to the 

upper left of your map > More Details.  

Take a look at the description > Edit > provide a bit more 

information as to the layers you have created in this map.  

Why does metadata matter?  Remember that you are not 

just a data consumer any longer, you are a data 

producer—here, you created new data in the ArcGIS 

Online cloud.  If you were to go to your “My Content” zone in ArcGIS Online you would see that 

you have created several layers already (the buffers, the summarize layer, and so on).  If you 

eventually share your map with your fellow teachers, your students, or with the general public, 

metadata is an important part of helping them understand your map as well as to find your map.  

Even if you do not share your map, metadata is still important, helping you to find your own 

maps and to remember what you did to create them. 

 

4.  Joining your content to the Living Atlas for additional 

capabilities. 
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As I wrote in the guidelines and essay, More Power for Your GIS Analysis through Joining 

Features to ArcGIS, the paradigm that GIS users have been operating under for decades is being 

challenged in new exciting ways.  Instead of the standard workflow of "downloading data > joining 

the attribute tables of two data layers > performing analysis”, you can join your data to layers in 

the Living Atlas of the World directly, without downloading.  Another related workflow in the new 

paradigm is with spatial joins.  A spatial join is an operation that affixes data from one feature 

layer's attribute table to another according to its location. Spatial joins begin by selecting a target 

feature and comparing it spatially to other feature layers, to determine how many water wells are 

in a drainage basin, businesses in a census tract, or the number of earthquakes that fall within 

specific countries.   

Let's take this last example and use the Living Atlas to accomplish it.  Let us say that you want to 

determine how many earthquakes occurred in the past 30 days according to the USGS.  In ArcGIS 

Desktop, you would need to download two data layers – (1) a point layer for earthquakes, (2) a 

polygon layer for world countries, and then perform a spatial join.  Nothing is wrong with that 

method, and works well in ArcGIS Pro as well.  But let's say you want to do that in ArcGIS Online, 

you don't want to download anything, but want to use the cloud-based method with the Living 

Atlas.  The analysis tool in ArcGIS -- Join Features, will enable you to do so.  To use the analysis 

tools, you need to be signed in to ArcGIS and have a publisher role.   

To begin, start with this web map:   

https://www.arcgis.com/home/webmap/viewer.html?webmap=b9a8028b9627441daab9b85a205

6499d – showing USGS earthquake data for the last 30 days. Then:  Analysis > Join Features: 

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
https://www.arcgis.com/home/webmap/viewer.html?webmap=b9a8028b9627441daab9b85a2056499d
https://www.arcgis.com/home/webmap/viewer.html?webmap=b9a8028b9627441daab9b85a2056499d


 

 

 6-7 July 2019  Esri Education Summit  Page 20 of 23 

 

 >  Choose target layer > search for World 

Countries (generalized) in the Living Atlas of 

the World.  This is your target layer, so 

named because my goal or "target" is to 

create a choropleth map by country polygons.  

The layer to join to these polygons is the last 

30 days of earthquakes  > Choose "intersect"-

- if an earthquake is inside or "intersects" the 

country polygon, you want it to be considered 

> One to one > Name your resulting layer 

“join earthquakes to countries (your initials) > 

Uncheck "use current map extent" just in 

case your current extent cuts off any outlying 

islands in the South Pacific, for example.  

Then > Run Analysis. 

Your results should look similar to this 

example, with all countries defaulting to single 

symbol.  

 

 

 You will change the style shortly, but before you do, examine the new table of data.  The "join 

count" field contains the number of earthquakes by country: 

 

 

Next > Change Style to symbolize the countries on Join_Count, and make a color coded 

(choropleth) map by the number of earthquakes that occurred in each country.    
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Because the USA contains so many earthquakes, the default Counts and Amounts symbology 

lumps most countries into one category.  The reason why is in part because the USGS 

earthquake center is in the USA, in Golden 

Colorado.  The earthquake center receives 

transmitted signals of information from the global 

seismic network, but also senses ground motion 

from nearby earthquakes in the western USA.  As 

it senses more small earthquakes in the USA 

than it does for other countries, the results are a 

higher number for the USA.  Thus, under Options, 

change the classification to Quantile with 5 

classes, as shown.  This is all a critical part of 

knowing your data (See the Spatial Reserves data 

blog https://spatialreserves.wordpress.com for more).  

Through the results (shown 

here) you have a better sense 

of the frequency of earthquake 

by country.  Given an ocean 

polygon layer, you could also 

map oceans by earthquake 

frequency. 

Next, make a few final 

adjustments.  Because over the 

last 30 days, according to the 

USGS, earthquakes had occurred in only 41 countries, and 254 polygons exist in the generalized 

world countries data set, countries with no earthquakes have no symbol or color.  This looks a bit 

odd.  Thus, show countries with no earthquakes over the past 30 days with a pale yellow color, 

as follows:  > Add Data button > Browse Living Atlas and add the world countries (generalized) > 

change its style to pale yellow with a yellow outline.  Once done > move its position to underneath 

the joined earthquakes layer.  Move earthquakes to the top of the contents so that your map users 

can more clearly see them.  

> Label the countries with 

the number of earthquakes 

that occurred within each 

one.    

To view an example map 

that used the above 

workflow, see: 

https://www.arcgis.com/home/webmap/viewer.html?webmap=283cd96790834a13a55767ba283

e4b80.   

https://spatialreserves.wordpress.com/
https://www.arcgis.com/home/webmap/viewer.html?webmap=283cd96790834a13a55767ba283e4b80
https://www.arcgis.com/home/webmap/viewer.html?webmap=283cd96790834a13a55767ba283e4b80
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Think of Living Atlas as a vast storehouse of data that you can join your own data to for rich 

analysis. 

Congratulations!  You have used the Living Atlas of the World in meaningful ways, and gained 

skills and content knowledge along the way! 

 

Tool  URL  

ArcGIS Online https://www.arcgis.com 

Story Maps https://storymaps.arcgis.com 

Data Book and Blog https://spatialreserves.wordpress.com 
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